
CllY Of PAlM Df~fRl 

September 12, 2012 

Alfred M. Pollard, General Counsel 
Attention: Comments/RIN 2590-AA53 
Federal Housing Finance Agency 
Eighth Floor 
400 Seventh Street SW 
Washington, DC 20024 
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Re: RIN 2590-AA53 Enterprise Underwriting Standards (PACE Programs) (77 
FR 36086) 

Dear Mr. Pollard: 

The City of Palm Desert, California, is the first jurisdiction to adopt a Property Assessed 
Clean Energy (PACE) program pursuant to California's PACE legislation, which was 
enacted through Assembly Bill 811 on July 21, 2008 as an amendment to assessment 
law that has been in existence since 1911. 

The City believes that senior lien PACE programs can be implemented in a manner that 
would not jeopardize the safety or soundness of mortgage loans on the properties 
participating in PACE programs. The City of Palm Desert's Energy Independence 
Program helps its residents (i) to reduce their utility bills by reducing spikes in energy 
bills during peak months (sometimes completely offsetting a property's power 
consumption with on-site generation), (ii) to pay for the energy improvement with the 
energy savings generated by the improvement, and (iii) to achieve the public benefits of 
reduction of carbon emissions, helping to alleviate global warming, and energy 
conservation. Moreover, PACE programs generate local jobs, which benefit the local 
community. 

Yet, in its Notice of Proposed Rulemaking (77 Fed. Reg. 36086 (June 15, 2012), the 
Federal Housing Finance Agency (FHFA) proposes to promulgate a rule that would 
prohibit Federal National Mortgage Association (Fannie Mae) and the Federal Home 
Loan Mortgage Corporation (Freddie Mac) (together, the "Enterprises"), two publicly­
traded companies subject to FHFA's regulation, from purchasing mortgages subject to a 
first-lien PACE obligation and from consenting to the imposition of a first-lien PACE 
obligation on any mortgage. Further, the proposed rule would direct the Enterprises to 
immediately take such actions to preserve their right to make immediately due the full 
amount of any obligation secured by a mortgage that becomes, without the consent of 
the mortgage holder, subject to a first-lien PACE obligation. This proposed rule does 
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not correlate to reason or the evidence, and it sacrifices the interests of property owners 
and local governments in exchange for armored protection of the mortgage 
securitization market. 

Perhaps that is why the Notice of Proposed Rulemaking also proposes three alternative 
rules. 

Because local governments such as Palm Desert are motivated to structure their PACE 
programs in a manner that promotes financial responsibility, consumer protection, and 
improves a property owner's paying ability, we believe that conditions and restrictions 
relating to FHFA-regulated entities' dealing in mortgages on properties participating in 
PACE programs are not inherently necessary. Nonetheless, in view of the mortgage 
securitization market, which has significantly standardized mortgage lending practices 
on a national basis, we can appreciate that a set of thoughtful, well-crafted national 
underwriting standards and program criteria for PACE programs could further the 
interests of both the national mortgage securitization market as well as PACE programs 
and, indeed, provide a framework within which both may flourish. 

Much of the groundwork for the standards and criteria for PACE programs has already 
been undertaken by others, such as the U.S. Department of Energy in its best practice 
guidelines and underwriting standards for PACE programs (the "DOE Guidelines"), 
issued on May 7, 2010. Similarly, after much research and inquiry, especially with 
respect to FHFA's concerns as articulated in its publicly issued documents, 
Congresswoman Nan Hayworth (R-NY) and her initial two co-sponsors, Congressman 
Daniel E. Lungren (R-CA) and Congressman Mike Thompson (D-CA), introduced H.R. 
2599 (The PACE Assessment Protection Act of 2011) with its panoply of safeguards 
and underwriting criteria. The bill now has 54 Congressional co-sponsors (23 
Republican and 32 Democrat). H.R. 2599 builds on the DOE Guidelines, including 
additional requirements such as a minimum 15% equity requirement in the property in 
order to participate, as well as a requirement for the property owner to allow the 
mortgage holder to escrow amounts of the PACE assessment for payment to the local 
government, if required by the mortgage holder. 

In our view, it is possible for FHFA to adopt a balanced rule that would safeguard the 
interests of all involved: (i) homeowners, (ii) mortgage lenders, the Enterprises, and 
investors in mortgage-backed securities, as well as (iii) local governmental entities 
implementing a PACE program. 

Given our experiences with engineering, launching and the ongoing administration of 
the Palm Desert Energy Independence Program, we believe that Alternative Rule No. 3 
(H.R. 2599 Underwriting Standards) provides the greatest protections for all involved. 

The following discussion provides comments to the proposed rule and to the three 
alternative rules set forth in the Notice of Proposed Rulemaking. 
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I. The Proposed Rule 

As noted above, the proposed rule would prohibit the Enterprises from purchasing 
mortgages subject to a first-lien PACE obligation and from consenting to the imposition 
of a first-lien PACE obligation on any mortgage. Further, the proposed rule would direct 
the Enterprises to immediately take such actions to preserve their right to make 
immediately due the full amount of any obligation secured by a mortgage that becomes, 
without the consent of the mortgage holder, subject to a first-lien PACE obligation. 

The proposed rule is not supported and is contradicted by empirical evidence. In this 
regard, we refer to two economic analyses formulated and undertaken by California 
economist Joseph T. Janczyk, Ph.D, utilizing data from the Sonoma County Energy 
Independence Program ("SCEIP"), being the PACE program with the largest number of 
program participants, one of the earliest PACE programs, and having a substantial 
amount of available empirical data on mortgage loans and related characteristics: 

• Empire Economics, Economic Analysis of Mortgage Loan Default Rates, 
Sonoma County Energy Independence Program (SCEIP) (June 28, 2012) (the 
"June SCEIP Study"), and 

• Empire Economics, Comprehensive Economic Analysis of the Factors 
Underlying Default, Sonoma County Energy Independence Program (SCEIP) 
(August 24, 2012) (the "August SCEIP Study"). 

Specifically, the June SCEIP Study determined that the default rate for properties 
participating in PACE is less than half the 2.19% default rate for the County's non-PACE 
residential properties with mortgages. For Sonoma County, only 13 residential 
properties participating in PACE were in default, out of a pool of 1,536 residential 
properties with mortgages participating in PACE, for a default rate of 0.85%. For 
purposes of the expert's research, "default" exists where ( 1) the borrower has missed 
one or more mortgage payments, and (2) the lender has filed a Notice of Default with 
the County Recorder. Default includes properties that are in foreclosure or bank-owned 
at the time the expert gathered the data. Moreover, the expert determined through a 
statistical "t-test" that the substantially lower default rate for PACE participants is 
statistically significant beyond the third standard deviation and, therefore, is not the 
result of chance. 

In the August SCEIP Study, Dr. Janczyk conducted a more focused case study of 
residential properties with mortgages in five of the County's 80+ Zip Codes. The expert 
chose these areas for further study because each had at least 50 residential properties 
participating in PACE, thus providing sufficient data points about PACE properties to 
draw statistically significant conclusions. Selecting five Zip Codes also ensured a 
substantial total pool for analysis; the five selected Zip Codes collectively contain more 
than 19,000 residential properties. 

CITY Of PHlM OfHRT 

0 '""""""''f488887.3 



Alfred M. Pollard, General Counsel 
September 12, 2012 
Page4 

The expert first conducted a qualitative comparative economic analysis, meaning that 
he examined whether and how certain relevant characteristics of residential properties 
participating in PACE were similar to, or differed from, those of non-participating 
properties. The residential properties in the five Zip Codes were divided into four 
groups: Non-PACE Timely (not in default); Non-PACE Default; PACE Timely; and 
PACE Default. Because the PACE Default group contained only six properties 
(comprising 0.03% of all of the 19,138 properties included in the study), the expert could 
not conduct any further comparative analysis for this group. 

The comparative analysis showed that for the Non-PACE Timely and Non-PACE 
Default groups, tax burdens were nearly the same; the latter group was in default even 
though it did not have a higher tax burden than the former group. In addition, the tax 
burden for the PACE Timely group was higher than for both Non-PACE groups; yet, the 
higher tax burden (which took into account PACE assessments) did not cause this set 
of properties to go into default. This indicates that something other than taxes and 
assessments led to default in these groups. 

The expert also conducted a quantitative "regression" analysis to answer FHFA's 
request for a cross-comparison that would allow for examination of factors that might 
affect default. See 77 Fed. Reg. 36104. As described in the August SCEIP Study, a 
regression analysis allows for a systematic comparison of the mortgage loan, property, 
and related characteristics between groups. The technique allows for the analysis of 
the impact of specific characteristics, while holding all other characteristics constant, in 
order to identify the particular impact of that specific characteristic by itself. 

The regression analysis revealed that the following characteristics relating to general 
mortgage lending practices and the housing market (and which are not related to 
PACE) are correlated with higher default rates at a highly statistically significant level: 

• initial loan-to-value (LTV) ratios, taking into account the sum of all mortgage 
loans at the time of the most recent sale of the property (i.e., the higher the LTV, 
the higher the likelihood of default); 

• type of loan, and specifically conventional loans (i.e., not FHA or VA loans); and 

• time of sale, specifically sale during the peak period of the housing market price 
bubble. 

On the other hand, the regression analysis established that higher tax burdens (burdens 
which include PACE assessments) had no statistically significant impact on the 
probability of mortgage default. Similarly, the regression analysis established that 
participation in SCEIP had no statistically significant impact on the probability of 
mortgage default. 
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The expert's analyses of the data from one of the nation's largest and longest-running 
PACE programs thus confirm that participation in PACE does not increase risk of 
default. 

II. Alternative Rule No. 1 {Guarantee/Insurance) 

It is perplexing to us that FHFA would raise questions about whether a PACE-funded 
improvement actually adds any value to the real property (and also that FHFA would 
suggest that a PACE-funded improvement might have a negative impact on property 
value) and then propose two alternative rules (Alternative Rule No. 1 and Alternative 
Rule No. 2) that would allow the Enterprises to purchase or consent to mortgages on 
properties with PACE assessment obligations with no quality assurance criteria 
whatsoever for the PACE-funded improvement. 

By this approach, Alternative Rules Nos. 1 and 2 offer very little protection for 
homeowners and local governments over the long run while safeguarding financial 
institutions. Alternative Rules Nos. 1 and 2 could have the unintended consequence of 
encouraging a lack of care in the formulation of a PACE program and, therefore, 
resulting in assessment payments that are disproportionate to the benefits generated by 
the PACE improvement financed, potentially depreciating the value of the homes. 
Under Alternative Rule No. 1, subsequent homeowners or local governments are even 
further disadvantaged by mandatory additional insurance or reserve fund costs, even 
though Alternative Rule No. 1 would insulate the Enterprises or other holders of 
mortgage interests from foreclosure impacts on a property. 

As a more balanced alternative, the interests of mortgage holders can be protected from 
foreclosure impacts by, for instance, an escrow feature that would allow the mortgage 
holder to escrow amounts of the PACE assessment for payment to the local 
government. Such an escrow feature would be less costly than insurance premiums 
and would serve the dual purposes of capturing utility cost savings, to the extent 
required to satisfy the annual assessment obligation, while also safeguarding holders of 
mortgage interests from potential foreclosure impacts. 

Alternative Rules Nos. 1 and 2 ignore that PACE is not intended to be a glorified home 
equity line of credit, to finance whatever object of a property owner's fancy. Rather, 
PACE is specifically designed and intended to provide significant public benefits 
(specifically, lowered energy costs, reduced energy demand, expanding energy 
generation from renewable energy sources, and addressing climate change). 1 

1 See January 28, 2008 bill analysis of Assembly Bill 811 (subsequently enacted on July 21, 
2008, as Chapter 159, Statutes of 2008 ("AB 811 "))by the California Assembly Floor; May 29, 
2008 bill analysis of AB 811 by the California Senate Local Government Committee; and June 
I 0, 2008 bill analysis of AB 811 by the California Senate Floor. 
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In this respect, we feel that Alternative Rules Nos. 1 and 2 are short-sighted and 
narrowly focused. On the other hand, Alternative Rule No. 3 is the only proposed rule 
that includes quality assurance requirements for the improvement financed, with a view 
toward generating utility cost savings that exceed the financing cost. 

Ill. Alternative Rule No. 2 (Protective Standards) 

Alternative Rule No. 2 would require governmental entities to obtain and use credit 
report data prepared by a credit agency regarding the individual property owner's credit, 
and relies on the individual's financial metrics rather than assuring the quality of the 
PACE-financed improvement. This standard creates a mismatch between the PACE 
assessment and the PACE-financed improvement. 

While the individual owning the home at the time the improvement is constructed may 
subsequently sell the property, the PACE assessment runs with the property. By way 
of contrast, under the traditional mortgage lending or home equity financing model, the 
individual who installed the energy efficient or renewable energy improvement is 
personally responsible for the entire cost of the improvement, regardless of whether that 
individual continues to own the property or sells the property. 

PACE is unlike a home equity loan (which would have to be paid upon the individual 
selling the house) and should not be underwritten like a home equity loan. Under 
Alternative Rule No. 2, subsequent property owners and the governmental entity would 
suffer due to an absence of requirements assuring the quality of the PACE 
improvements. 

PACE improvements are of a nature that they are fixtures to the property, the value of 
which are greatly diminished if removed from the property. It is not coincidental that the 
PACE assessment also "runs with the land," surviving a sale of the property (unless 
voluntarily prepaid in connection with the sale) or foreclosure on the property in the 
event of foreclosure by a junior lienholder. The energy improvement remains part of the 
property and will benefit the incoming property owner and achieve lower utility costs 
than the pre-existing condition. Accordingly, the new property owner assumes the 
related responsibility for the assessment associated with the energy improvement. 

In October 2009, the White House Middle Class Task Force and White House Council 
on Environmental Quality released a report entitled, "Recovery Through Retrofit," 
containing a proposal for Federal action to lay the groundwork for a self-sustaining 
home energy efficiency retrofit industry, including a recommendation in support of 
"PACE" programs. The recommendations in the report were developed through a broad 
interagency process with the Office of the Vice President, eleven federal departments 
and agencies, and six White House Offices, coordinated by the White House Council on 
Environmental Quality. 

As stated in the Recovery Through Retrofit report, a barrier to home energy retrofit is 
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"high turnover rate of housing in the United States . . . The debt accrued 
by a retrofit is tied to the individual making the investment, rather than the 
home itself, even though the savings are passed on to the next owner of 
the home. This means that retrofits frequently don't pay for themselves 
before the homeowner who took the initiative moves [PACE 
financing] tie[s] the retrofitting loan to the property instead of the individual, 
permitting the energy retrofit assessment to be paid off in annual 
installments as part of the property's usual property tax bill." Middle Class 
Task Force and Council on Envtl. Quality, Exec. Office of the Pres. of the 
U.S., Recovery Through Retrofit 8 (2009) 

Again, a rule promulgated to allow PACE assessments on properties with mortgages 
owned or purchased by the Enterprises should be calibrated in view of the public 
benefits found by the California Legislature and other state and local governments to be 
accomplished by PACE: lowered energy costs, reduced energy demand, expanding 
energy generation from renewable energy sources, and addressing climate change. In 
other words, the quality of the improvement financed in view of these goals is critical to 
the realization of the public benefits and purposes motivating the PACE legislation. 

Alternative Rule No. 3 is the only proposed rule that includes quality assurance 
requirements for the improvement financed, with a view toward generating utility cost 
savings that exceed the financing cost. 

IV. Alternative Rule No.3 (H.R. 2599 Underwriting Standards) 

Alternative Rule No. 3 provides the most protections for all persons affected by PACE, 
including the property owner, the local government, mortgage lenders, and investors in 
mortgage-backed securities. Our prior comment letter, dated March 23, 2012 and 
submitted in response to the FHFA's Advance Notice of Proposed Rulemaking (77 Fed. 
Reg. 3958 (January 26, 2012)), sets forth many details with respect to how the various 
interests are balanced and protected by the types of requirements included in 
Alternative Rule No. 3. Our prior comment letter is attached to this letter and 
incorporated herein by reference as if fully set forth herein. 

Alternative Rule No. 3 includes many, but not all, of the features of H.R. 2599. We 
believe that the provisions of H.R. 2599 that have been omitted in favor of requiring 
consent by the Enterprises should be considered by FHFA. 

H.R. 2599 would require that before a PACE agreement is entered into or voted upon, 
the property owner or the local government provide notice to holders of any existing 
mortgages on the property of the terms of the proposed PACE assessment. Another 
feature of H.R. 2599 that is not currently included in Alternative Rule No.3 is an escrow 
feature that would allow the mortgage holder to escrow amounts of the PACE 
assessment for payment to the local government, if required by the mortgage holder, 
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similar to escrow impound accounts for property taxes and other assessments used 
widely today by mortgage holders. 

We believe that notice and ability to escrow for PACE assessments also offer protection 
to mortgage lenders from the risk of defaults in the property owner's payment of the 
PACE assessment, similar to the results that would be achieved by Alternative Rule No. 
1, but without the addition of significant costs to either the property owners or the local 
governments in the form of the insurance premiums proposed by Alternative Rule No. 1. 
The escrow feature essentially allows the mortgage holder to capture energy savings 
income of the property owner in an amount required for periodic payment of PACE 
assessments on the property tax bill. If PACE assessments are not delinquent, there is 
no risk of foreclosure by the local government, and therefore no risk to holders of 
mortgage interests. 

Alternative Rule No. 3 proposes one interpretation of the requirement of an expected 
savings-to-investment ratio being greater than one: "the total energy and water cost 
savings realized by the property owner and the property owner's successors during the 
useful lives of the improvements, as determined by the audit or feasibility study ... are 
expected to exceed the total cost to the property owner and the property owner's 
successors of the PACE assessment." 

FHFA has expressed concerns about the availability of financially sound methods for 
projecting energy savings. However, analytic tools such as energy surveys, physical 
energy audits, climate-specific legislative enactments for energy efficient improvements 
at the state level, and energy savings calculators presently exist to assist 
determinations regarding the savings-to-investment ratio. Energy audits are typically 
conducted in compliance with national standards developed by entities such as the 
Building Performance Institute, Inc. (BPI) or the Residential Energy Services Network 
(RESNET) (which developed the Home Energy Rating System (HERS)). Energy 
savings calculators are available on websites of the U.S. Environmental Protection 
Agency, the U.S. Small Business Administration, and energy companies such as 
Southern California Edison, which, given the mandates of these institutions, likely would 
not make these tools available without significant testing and validation. 

Also, FHFA has expressed concerns about situations when PACE-funded projects 
might be cash-flow negative for the first several years but achieve overall savings over 
the lifetime of the improvement. One possible means by which this concern can be 
managed without resorting to an effective ban on PACE-funded projects is to require 
that projected annual utility savings be greater than the assessment installment payable 
in such year. The HVAC energy efficiency upgrade example included in our response 
to Question No. 11 of the Advance Notice of Proposed Rulemaking is an example of 
such a PACE-funded project, with projected utility savings commencing from year one 
that are significantly greater than the annual assessment installment. 
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Finally, unlike H.R. 2599, Alternative Rule No.3 would propose to establish the value of 
the property for purposes of the 15% minimum equity requirement and the maximum 
10% PACE assessment amount solely by appraisal. However, statutes for traditional 
assessment and special tax financing mechanisms in California first utilize assessed 
value per the most recent equalized tax roll, as a measure of value of the property, 
rather than an appraisal. The appraisal is typically used only when the market value is 
expected to be higher than the assessed value (i.e., to allow more improvements to be 
financed). 

In keeping with traditional assessment financing, Palm Desert's program guidelines use 
the following for "value of property." 

"Value of the property" will be determined as (i) the assessed value of the 
property, as reflected on the County Assessor's most current tax roll, or (ii) 
if the property was recently purchased by the property owner and the sale 
price has not yet been reflected on the County Assessor's most current 
tax roll, the sale price of the property as established by purchase and sale 
documentation provided by the property owner to the City's Office of 
Energy Management (OEM) in form and substance satisfactory to, and 
approved by, the OEM (in its sole discretion) and legal counsel to the City. 
In the alternative, the property owner may request the City to have an 
appraisal (in form and substance acceptable to the City and from an 
appraiser of City's choice) conducted on the property, at the cost of the 
property owner, for the purpose of establishing the value of the property." 

Given that assessed values of properties are used for property taxation and are subject 
to legal limitations on being overstated, Palm Desert's preference is to not require an 
appraisal cost since assessed value is readily available, but to allow an appraisal if the 
property owner wishes. We urge FHFA to permit these established valuation methods 
for determining value of property under Alternative Rule No. 3. 

In view of the public benefits found by the California Legislature and other state and 
local governments to be accomplished by PACE (lowered energy costs, reduced energy 
demand, expanding energy generation from renewable energy sources, and addressing 
climate change), the quality of the improvement financed is critical to the realization of 
the public benefits and purposes motivating the PACE legislation. Alternative Rule No. 
3 is the only proposed rule that includes quality assurance requirements for the 
improvement financed, with a view toward generating utility cost savings that exceed 
the financing cost. Alternative No. 3 also properly matches the underwriting criteria with 
the nature of the PACE improvement and assessment obligation, which are tied to the 
property rather than the individual property owners. 

In conclusion, we strongly urge that FHFA adopt Alternative Rule No. 3, perhaps with 
modifications as suggested in this comment letter. As discussed throughout this letter 
and our prior comment letter, if underwriting standards and program requirements such 
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as those set forth in H.R. 2599 are mandated for PACE programs, the financial risk 
borne by a holder of any interest in a mortgage on PACE-affected properties will be 
offset and potentially even decreased. 

In our view, Alternative Rule No. 3 is the only balanced rule that would safeguard the 
interests of all involved: (i) homeowners, (ii) mortgage lenders, the Enterprises, and 
investors in mortgage-backed securities, as well as (iii) local governmental entities 
implementing a PACE program. We appreciate FHFA's consideration of alternative 
rules and the opportunity to submit our comments. 

ohn M. Wohlmuth 
City Manager 
City of Palm Desert 

Attachment: City of Palm Desert Comment Letter, dated March 23, 2012 (FHFA ANPR) 

cc: Mayor Robert A. Spiegel 
Mayor Pro T em William Kroonen 
Council Member Jean M. Benson 
Council Member Cindy Finerty 
Council Member Jan Harnik 
Edmund G. Brown Jr., Governor, State of California 
Kamala D. Harris, Attorney General, State of California 
Barbara Boxer, U.S. Senator 
Dianne Feinstein, U.S. Senator 
Congresswoman Mary Bono Mack 
Congresswoman Nan Hayworth 
Congressman Dan Lungren 
Congressman Mike Thompson 
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Eighth Floor 
400 Seventh Street SW 
Washington. DC 20024 
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PALM D ESERT , CALIWRNIA 9 22 60- 257 8 

TEL: 76 0 346- 0 6 11 

I·AX: 7 60 341 - 637 2 

info@lpa lm-ucscn .org 

Re: RIN 2590-AA53 Mortgage Assets Affected by PACE Programs 

Dear Mr. Pollard: 

Located in the State of California, the City of Palm Desert is the first jurisdiction to adopt a 
Property Assessed Clean Energy (PACE) program pursuant to California's PACE legislation, 
enacted through Assembly Bill 811 on July 21, 2008 as an amendment to assessment law that 
has been in existence since 1911. The City believes that senior lien PACE programs can be 
implemented in a malUler that would not jeopardize the safety or soundness of mortgage loans on 
the properties participating in PACE programs. 

The City of Palm Desert's Energy Independence Program helps its residents (i) to reduce their 
utility bills by reducing spikes in energy bills during peak months (sometimes completely 
offsetting a property's power consumption with on-site generation), (ii) to pay for the energy 
improvement with the energy savings generated by the improvement, and (iii) to achieve the 
public benefits of reduction of carbon emissions, he1pi ng to alleviate global warming, and energy 
conservation. PACE promotes clean energy jobs and American independence from the 
helplessness of high bills; conventional, carbon-based generation and fuels; utilizing scarce 
resources that must be saved for future generations; international tensions over energy supplies; 
and climate changes due to individual actions. 

We believe that the FHFA, in promulgating a rule and policy regarding PACE assessments, 
should modify the restrictions and conditions set forth in the July 6, 201 0 Statement and the 
February 28, 2011 Directive to stipulate that Fannie Mae, Freddie Mac, and any other mortgage 
lenders regulated by FHF A be allowed to buy residential mortgages with first lien PACE 
assessments that are originated by programs that conform to underwriting standards and program 
guidelines such as those currently proposed in H.R. 2599 (The PACE Assessment Protection 
Act) to protect the interest of local governments, homeowners, mortgage lenders, and 
government sponsored enterprises. 
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The following discussion provides comments to specific questions posited in the notice. 

Question 1: Are conditions and restrictions relating to FHFA-regulated entities' dealings in 
mortgages on properties participating in PACE programs necessary? If so, what specific 
conditions and/or restrictions may be appropriate? 

Conditions and restrictions relating to FHFA-regulated entities' dealing in mortgages on 
properties participating in PACE programs are not necessary, because local governments such as 
Palm Desert are motivated to structure their PACE programs in manner that promotes financial 
responsibility, consumer protection, and improves a property owner's paying ability. 

However, we believe that consensus on national underwriting standards and program guidelines 
that promote priorities such as financial responsibility, consumer protection, and improved 
property owners' paying ability, would benefit all governments implementing a PACE program, 
homeowners, mortgage lenders, and government-sponsored enterprises regulated by FHFA, such 
as Fannie Mae and Freddie Mac. 

One important underwriting standard we believe should be included in a national set of 
underwriting standards is an expected savings-to-investment ratio greater than one. Calculated 
as estimated savings on the borrower's cash flow due to the energy improvement, divided by the 
amount financed through the PACE assessment, a projected savings-to-investment ratio of 
greater than one increases the projected income of the borrower and places a mortgage lender in 
a more secure position than without the PACE participation. 

FHFA and its regulated entities rely heavily on a borrower's stated income in determining 
whether or not to make a mortgage loan to that borrower, but there is no guarantee that such 
level of income will continue over the term of a mortgage. In some respects, a projected 
savings-to-investment ratio for a PACE improvement, while not constituting a guarantee of 
results, may be more predictable than a borrower's continued level of income over the term of a 
mortgage. Given the basic tenet of "at will" labor in the United States, an energy improvement 
affixed to a property may be more likely to remain in place and to provide continued benefit to 
the property than the borrower may be able to keep his or her job. Further, energy prices have a 
strong upward trend, which correlate to increasing utility bills over time (see our comments to 
the fifth bullet point under Question 4, regarding energy prices). Therefore, the borrower's 
annual energy cost savings would correspondingly increase over time, which translate to greater 
revenues available over time for the borrower to pay a mortgage loan. 

In California, payment of PACE assessments may not be accelerated by the local government if 
there is a delinquency or default in the payment of the assessment, similar to treatment of other 
property taxes in California. We believe non-acceleration of PACE assessments is another 
important condition for the protection of homeowners, mortgage lenders, and government­
sponsored enterprises. Non-acceleration is an important mortgage holder protection because 
liability for the assessment in foreclosure is limited to any amount in arrears at the time; the total 
outstanding assessed amount is not due in full, therefore greatly mitigating the effect of the "lien-
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priming" feature of the PACE assessment upon mortgage lenders and subsequent investors in 
mortgage interests. 

In our view, it is not appropriate to prohibit FHFA-regulated entities from dealing in mortgages 
on properties with PACE assessments secured by a lien having priority over mortgages. Instead, 
it is more appropriate for the improvement financed by the PACE assessment to have a projected 
savings-to-investment ratio greater than one and for the PACE program to include non­
acceleration in the event of default or delinquency. Because the PACE improvements are of a 
nature that they are fixtures to the property, the value of which are greatly diminished if removed 
from the property, it is entirely appropriate that the PACE assessment also "runs with the land," 
surviving a sale of the property (unless voluntarily prepaid in connection with the sale) or 
foreclosure on the property in the event of foreclosure by a junior lienholder. The energy 
improvement remains part of the property and will benefit the incoming property owner. 
Accordingly, the new property owner assumes the related responsibility for the tax assessment 
associated with the energy improvement. 

We believe that the term of the PACE assessment should not exceed the reasonably expected 
useful life of the financed energy improvements, in order to provide a further matching of the 
benefit ofthe improvement with the payment obligation on the PACE assessment. 

On May 7, 2010, the United States Department of Energy issued its best practice guidelines and 
underwriting standards for PACE programs (the "DOE Guidelines"). Although Palm Desert's 
Energy Independence Program predates the DOE Guidelines, its underwriting standards and 
program requirements are substantially similar to, and in some instances more stringent than, the 
DOE Guidelines. Moreover, a bill, H.R. 2599, has been introduced in Congress with bipartisan 
sponsorship to implement national underwriting standards and program guidelines that include 
the recommendations ofthe U.S. Department of Energy, as well as additional requirements, such 
as a minimum 15% equity requirement in the property in order to participate, as well as a 
requirement for the property owner to allow the mortgage holder to escrow amounts of the 
PACE assessment for payment to the local government, if required by the mortgage holder. The 
DOE Guidelines and H.R. 2599 both include the conditions we have recommended specifically 
in the paragraphs above. 

We also believe that the DOE Guidelines and H.R. 2599 include underwriting standards and 
program guidelines (in addition to those specifically discussed in the preceding paragraphs) that 
are appropriate to protect the interest of local governments, homeowners, mortgage lenders, and 
government sponsored enterprises alike. While the FHFA's current position sacrifices the 
interests of local governments and homeowners in favor of interests of mortgage lenders and 
government sponsored enterprises, the DOE Guidelines and H.R. 2599 protect mortgage lenders 
and government sponsored enterprises without sacrificing the interests of local governments and 
homeowners. We refer to the DOE Guidelines and H.R. 2599, attached to this letter and 
incorporated herein by reference, for a description of additional appropriate conditions and 
restrictions relating to FHFA-regulated entities' dealings in mortgages on properties participating 
in PACE programs. 
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Additionally, FHFA's July 6, 2010 Statement and February 28, 2011 Directive fly in the face of 
critical national and local public security and health and safety concerns·, relating to energy 
independence and reduction of greenhouse gases. On December 15, 2009, the United States 
Environmental Protection Agency published findings in the Federal Register and set forth 
scientific documentation of how elevated concentrations of greenhouse gases and associated 
climate change endanger public health, increase mortality rates due to increases in average 
temperatures which increase the likelihood of heat waves, increase energy production needs, and 
threaten existing U.S. energy infrastructure. Endangerment and Cause or Contribute Findings 
for Greenhouse Gases Under Section 202(a) of the Clear Air Act, 74 Fed. Reg. 66,496 (2009). 

FHFA's unwillingness to cooperate with other federal agencies and state and local public 
agencies to approve national underwriting standards and program guidelines that protect the 
interests of all concerned (local governments, homeowners, mortgage lenders, and government 
sponsored enterprises) is simply unthinkable. In our great nation of scientists, researchers, 
highly skilled professionals, and unparalleled financial capital markets, it is irrational and 
capricious for FHF A to continue to maintain that there is no set of underwriting standards and 
program guidelines for a first-lien PACE program that could protect the interests of local 
governments, homeowners, mortgage lenders, and government sponsored enterprises alike. 

National underwriting standards and program guidelines can be crafted to protect the interests of 
those affected by first-lien PACE assessments, whether they be local governments, homeowners, 
mortgage lenders, or government sponsored enterprises. We recommend that any conditions and 
requirements adopted by FHF A relating to its regulated entities' dealings in mortgages on 
properties participating in PACE programs be adopted in a form substantially similar to DOE 
Guidelines and H.R. 2599. 

Question 2: How does the lien-priming feature of first-lien PACE obligations affect the 
financial risks borne by holders of mortgages affected by PACE obligations or investors in 
mortgage-backed securities based on such mortgages? To the extent that the lien-priming 
feature of first-lien PACE obligations increases any financial risk borne by holders of mortgages 
affected by PACE obligations or investors in mortgage-backed securities based on such 
mortgages, how and at what cost could such parties insulate themselves from such increased 
risk? 

The lien-priming feature of first-lien PACE obligations does not adversely affect the financial 
risks borne by holders of mortgages affected by PACE obligations or investors in mortgage­
backed securities if appropriate underwriting standards and program design are implemented. 
Indeed, given proper PACE program design, the financial risks borne by such mortgage holders 
may actually be decreased. 

Specifically, we understand that the borrower's debt-to-income ratio and the property's loan-to­
value ratio are among the key criteria and indicators of financial risk utilized by mortgage 
lenders at the time a mortgage loan is issued. 
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When the savings-to-investment ratio is greater than one and the term of the PACE assessment 
does not exceed the reasonably expected useful life of the financed energy improvements, the 
borrower's debt obligations decrease (i.e., the borrower's energy bills go down), and the 
borrower's income increases by the amount of energy savings realized. At the very least, when 
the savings-to-investment ratio is equal to one, the cost of the financed improvements is offset 
equally by the energy savings, and therefore the mortgage lender is in the same position as 
before the PACE obligation. When the savings-to-investment ratio is greater than one, the 
mortgage lender is placed in a better position than before the PACE obligation. 

The significance of the loan-to-value ratio as an indicator of financial risk is primarily in the 
context of a foreclosure. If all of the secured debt on a property may be accelerated and the 
entire amounts due payable in the event of a default or delinquency, to the extent that the debt on 
the property exceeds the property's value, the subordinate secured lender is at risk. 

However, several features for PACE programs can offset this risk. First, if payment of PACE 
assessments may not be accelerated by the local government in the event of delinquency or 
default in the payment of the assessment, liability for the assessment in foreclosure is limited to 
any amount in arrears at the time, which is a fraction of the total outstanding assessed amount. 
In other words, mandatory non-acceleration of PACE obligations preserves for the mortgage 
lender most of the value of the property and means that the practical effect of the lien-priming is 
relatively small. 

Further, while FHF A focuses on the increase of the "loan" component of the loan-to-value ratio 
occasioned by the addition of the PACE obligation, we note that the "value" component also is 
increased by the value of the PACE-financed energy improvement. Whether the increased value 
is determined by cost basis or by appraisal, the "value" side of the equation also increases with 
the addition of the PACE-financed improvement, therefore offsetting the increase in the "loan" 
component of the loan-to-value ratio. 

Studies have shown that energy efficiency and renewable energy measures increase a home's 
value. For instance, a 2011 statistical study published in the Journal of Sustainable Real Estate 
of homes with ENERGY STAR® ratings showed purchase prices to be $8.66 higher per square 
foot than non-ENERGY STAR® homes in the study area. An April 2011 statistical study of 
72,000 California homes by the Lawrence Berkeley National Laboratory concludes that there is 
strong evidence that homes with photovoltaic (PV) systems in California have sold for a 
premium over comparable homes without PV systems, corresponding to a premium of 
approximately $17,000 for a 3,100 watt PV system (the average size of the PV systems in the 
study). Finally, Fannie Mae has implemented an energy efficiency financing program for 
mortgage lenders participating in Fannie Mae programs, pursuant to which Fannie Mae permits 
mortgage loan proceeds to be used to finance energy improvements under certain conditions. In 
determining the loan-to-value ratio for the purposes of such loans by mortgage lenders, Fannie 
Mae directs lenders to determine the value as the lesser of the "as completed" appraised value of 
the property or the sum of the purchase price of the property and the cost of the energy 
improvements. See Fannie Mae Announcement SEL 2010-15. 
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Adding to these protections, mm1mum equity requirements for participation in the PACE 
program, such as the minimum 15% equity requirement proposed in H.R. 2599, provide an 
additional cushion to protect the mortgage lender from adverse property value changes, which 
can occur regardless of the existence or non-existence of a PACE assessment on the property. 

Finally, an escrow feature such as that proposed in H.R. 2599 to allow the mortgage holder to 
escrow amounts ofthe PACE assessment for payment to the local government, if required by the 
mortgage holder, also offers protection to mortgage lenders from the risk defaults in the property 
owner's payment of the PACE assessment. The escrow feature essentially allows the mortgage 
holder to capture energy savings income of the property owner in an amount required for 
periodic payment of PACE assessments on the property tax bill. If PACE assessments are not 
delinquent, there is no risk of foreclosure by the local government. 

There are very minimal costs attendant to requiring PACE programs to include the protections of 
a savings-to-investment ratio of greater than one, a maximum term of the PACE assessment not 
exceeding the reasonably expected useful life of the financed energy improvements, non­
acceleration of the PACE assessment, eligibility criteria for improvements that are climate­
specific, and a minimum equity requirement such as the 15% requirement in H.R. 2599. 

Question 3: How does the lien-priming feature of first-lien PACE obligations affect any 
financial risk that is borne by holders of mortgages affected by PACE obligations or investors in 
mortgage-backed securities based on such mortgages and that relates to any of the following: 

• The total amount of debt secured by the subject property relative to the value of the 
subject property (i.e., Combined Loan to Value Ratio for the property or other measures 
of leverage); 

Please see our comments to Question 2, above, for our comments regarding the loan to value 
ratio and borrower's debt-to-income ratio in this context. 

• The amount of funds available to pay for energy-related home-improvement projects 
after the subtraction of administrative fees or any other program expenses charged or 
deducted before funds become available to pay for an actual PACE-funded projects 
(FHF A understand such fees and expenses can consume up to 10% or more of the funds a 
borrower could be obligated to repay under some PACE programs); 

Please see our comments to Question 4, below, for our comments regarding administrative fees 
and other program expenses in this context. 

• The timing and nature of advancements in energy-efficiency technology; 

Please see our comments to Question 4, below, for our comments regarding the timing and 
nature of advancements in energy-efficiency technology in this context. 
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• The timing and nature of changes in potential homebuyers' preferences regarding 
particular kinds of energy-efficiency projects; 

Please see our comments to Question 4, below, for our comments regarding the timing and 
nature of changes in potential homebuyers' preferences regarding particular kinds of energy­
efficiency projects in this context. 

• The timing, direction, and magnitude of changes in energy prices; and 

Please see our comments to Question 4, below, for our comments regarding the timing, direction, 
and magnitude of changes in energy prices in this context. 

• The timing, direction, and magnitude of changes of property values, including the 
possibility of downward adjustments in value? 

Please see our comments to Question 2, above, for our comments regarding financial risk borne 
by mortgage holders in the context of PACE obligations, changes in property values, and 
protections that can be implemented at minimal costs to insulate parties from such risk. 

Question 4: To the extent that the lien-priming feature of first-lien PACE obligations 
increases any financial risk that is borne by holders of mortgages affected by PACE obligations 
or investors in mortgage-backed securities based on such mortgages and that relates to any of 
the following, how and at what cost could such parties insulate themselves from that increase in 
risk: 

• The total amount of debt secured by the subject property relative to the value of the 
subject property (i.e., Combined Loan to Value Ratio for the property or other measures 
of leverage); 

Please see our comments to Question 2, above, for our comments regarding the loan to value 
ratio and borrower's debt-to-income ratio in this context and protections that can be implemented 
at minimal costs to insulate parties from financial risk. 

• The amount of funds available to pay for energy-related home-improvement projects 
after the subtraction of administrative fees or any other programs expenses charged 
deducted before funds become available to pay for an actual PACE funded project 
(FHF A understands such fees and expenses can consume up to 10% or more of the .funds 
a borrower could be obligated to repay under some PACE programs); 

Under Palm Desert's Energy Independence Program, very few program or administrative fees 
are included in, and deducted from the principal amount of the financing to the property owner. 
The title review and title insurance policy cost (currently $360) is deducted from the 
disbursement amount for all participants. In the few instances where a property owner elects to 
have an appraisal conducted to establish a minimum value-to-lien ratio of at least 10:1 (rather 
than relying on the assessed value of the property), the property owner may include the cost of 
the appraisal (typically $300-400) in the financing as well, which would be deducted before 
disbursement. Based on the average size of financings currently participating in Palm Desert's 
Energy Independence Program of approximately $25,000, title costs are 1.44% of the total 
amount financed, and appraisal fees (if any) would be 1.6% of the total amount financed, at the 
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current cost levels. California's assessment laws already include limitations on the costs that 
may be included in an assessment for the installation or construction of improvements. 

• The timing and nature of advancements in energy-efficiency technology; 

New advancements in technology do not impair the functionality of installed PACE 
improvements; advancements simply provide additional options. The property owner who is 
saving money from his or her PACE-financed energy-efficient HV AC system, in comparison to 
the inefficient system that was replaced, will still continue to save money even if other models of 
energy-efficient HV AC systems become available. The fact remains that the improvement 
financed by the PACE obligation still achieves better results than the pre-existing improvement 
or condition. 

If a savings-to-investment ratio greater than one is a requirement to the PACE obligation, a pre­
existing lender (who calculated the borrower's debt-to-income ratio before the PACE obligation 
and the installation of the energy-efficient HV AC system) will continue to be in a better position 
with respect to the debt-to-income ratio than at the time the lender made the mortgage. If the 
property is sold, a new lender can (and should) take both the pre-existing PACE lien and current 
energy expenditures of the property owner into account when the new lender underwrites the 
mortgage and before any mortgage loan is made. 

As discussed in our comments to Question 2, there are very minimal costs attendant to requiring 
PACE programs to include the protections of a savings-to-investment ratio of greater than one, a 
maximum term of the PACE assessment not exceeding the reasonably expected useful life of the 
financed energy improvements, eligibility criteria for improvements that are climate-specific, 
and other protections such as those set forth in H.R. 2599. 

• The timing and nature of changes in potential homebuyer preferences regarding 
particular kinds of energy-efficiency projects; 

Changes in homebuyer preferences in particular kinds of energy-efficiency projects do not 
impair the functionality of installed PACE improvements. The fact remains that the 
improvement financed by the PACE obligation still achieves better results than the pre-existing 
improvement or condition. 

Protections such as a savings-to-investment ratio of greater than one, eligibility criteria for 
improvements that are climate-specific, non-acceleration of the PACE assessment, and a 
minimum equity requirement such as the 15% requirement in H.R. 2599 reduce risks of changes 
in homebuyer preferences regarding particular kinds of energy-efficiency projects having an 
adverse effect on the mortgage holders' existing financial risk. 

Again, if a savings-to-investment ratio greater than one is a requirement to the PACE obligation, 
a pre-existing lender (who calculated the borrower's debt-to-income ratio before the PACE 
obligation and the installation of the energy improvement) will continue to be in a better position 
with respect to the debt-to-income ratio than at the time the lender made the mortgage. If the 
property is sold, a new lender can take both the pre-existing PACE lien and current energy 
expenditures of the property owner into account when the new lender underwrites the mortgage 
and before any mortgage loan is made. 
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Further, unlike cosmetic home improvement projects, PACE-financed energy or water efficiency 
improvements and renewable energy improvements are functional in nature, achieve better 
results than the old improvement or system that they replace, and continue to hold value for the 
time that these improvements continue to function. Therefore, assuming underwriting in keeping 
with the standards set forth in the DOE Guidelines or in H.R. 2599, the property value is no more 
at risk for fluctuations in the market on account of the PACE-financed improvement than due to 
real estate market fluctuations generally. 

As discussed in our comments to Question 2, there are very minimal costs attendant to requiring 
PACE programs to include the protections of a savings-to-investment ratio of greater than one, 
non-acceleration of the PACE assessment, a maximum term of the PACE assessment not 
exceeding the reasonably expected useful life of the financed energy improvements, eligibility 
criteria for improvements that are climate-specific, a minimum equity requirement such as the 
15% requirement in H.R. 2599, and other protections such as those set forth in H.R. 2599. 

• The timing, direction, and magnitude of changes in energy prices; and, 

FHFA and its regulated entities rely heavily on a borrower's stated income in determining 
whether or not to make a mortgage loan to that borrower, but there is no guarantee that such 
level of income will continue over the term of a mortgage. A projected savings-to-investment 
ratio for a PACE improvement may be more predictable as a financial risk metric over the term 
of the PACE obligation than a borrower's continued level of income over the term of a 
mortgage. Given the basic tenet of "at will" labor in the United States, an energy improvement 
affixed to a property may be more likely to remain in place and to provide continued benefit to a 
property than the borrower may be able to keep his or her job. 

In calculating the savings-to-investment ratio, an upward change in energy price will increase the 
projected savings and improve the ratio; conversely, a downward change in energy price will 
decrease the projected savings and decrease the ratio. Data compiled by the U.S. Energy 
Information Administration from 1970 through 2009, showing retail electricity prices for the 
residential sector nationwide by five-year intervals from 1970 through 1995 and every year 
thereafter, shows that energy prices have a strong upward trend. 

This strong upward trend indicates that the risk of changes in energy prices adversely affecting 
the projected savings-to-investment ratio is relatively low. If anything, this data indicates that 
the energy prices are likely to change in a way that positively affects the projected savings-to­
investment ratio, therefore positively affecting the borrower's cash revenues and the safety and 
soundness of a mortgage loan. 

The study revealed that downward movements in energy prices (which would adversely affect a 
savings-to-investment ratio) ranged from -0.53% to -2.02% in the four periodic downward 
changes shown in the data. Upward movements in energy prices (which would positively affect 
a savings-to-investment ratio) ranged from 0.88% to 58.06% in the fifteen periodic upward 
changes shown in the data. The greatest magnitude of changes in energy prices that would 
adversely affect the savings-to-investment ratio is relatively small (-2.02%), compared to the 
greatest magnitude of changes in energy prices that would positively affect the savings-to­
investment ratio (58.06%). The following chart reflects residential sector retail electricity prices 

CITY Of PRlffi HHRI 

P6401-000I \1433155v2.doc 



Alfred M. Pollard, General Counsel 
March 23, 2012 
Page 10 

on a nationwide basis from 1970 through 2009, to the extent available and shown in the U.S. 
Energy Infonnation Administration's report, dated June 2011. 
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Source: "State Energy Price and Expenditure Estimates, 1970 Through 2009," U.S. Energy Infonnation 
Administration, DOE/EIA-03 76(2009) (June 2011) 

On the other hand, data available from the U.S. Department of Labor, Bureau of Labor Statistics, 
for the same period and intervals (from 1970 through 2009, by five-year intervals from 1970 
through 1995 and every year thereafter) shows that unemployment rates are more volatile. 
Upward movements in unemployment rates correlate with higher risk for adverse changes in the 
borrower's income; downward movements in unemployment rates correlate with decreased risk 
for adverse changes in the borrower's income. 

The U.S. Department of Labor data revealed that upward movements in the unemployment rate 
(which would correlate with higher risk for adverse changes in the borrower's income) ranged 
from 1.41% to 73.47% in the seven periodic unemployment increases shown in the data. 
Downward movements in the unemployment rate (which would correlate with decreased risk for 
adverse changes in the borrower's income) ranged from -3.57% to -22.22% in the ten periodic 
decreases in unemployment shown in the data. (For two periods, there was no increase or 
decrease in unemployment rates.) The greatest magnitude of changes in unemployment rates 
that would correlate with higher risk for adverse changes in the borrower's income is relatively 
large (73.47%), compared to the greatest magnitude of changes in unemployment rates that 
would correlate with decreased risk for adverse changes in the borrower's income ( -22.22%). 
The following chart reflects unemployment rates for the civilian non-institutional population on a 
nationwide basis from 1970 through 2009, by five-year intervals from 1970 through 1995 and 
every year thereafter (to correspond with the periods and intervals for available energy price 
data, shown above). 
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As demonstrated by this data, the energy savings-to-investment ratio is a more reliable and stable 
metric to evaluate financial risk than borrower's debt-to-income ratio. 

As discussed in our conunents to Question 2, there are very minimal costs attendant to requiring 
PACE programs to include the protections of a savings-to-investment ratio of greater than one, a 
maximum term ofthe PACE assessment not exceeding the reasonably expected useful life ofthe 
financed energy improvements, and other protections such as those set forth in H.R. 2599. 

• The timing, direction, and magnitude of changes of property values, including the 
possibility of downward adjustments in value? 

Please see our comments to Question 2, above, for our comments regarding financial risk borne 
by mortgage holders in the context of PACE obligations, changes in property values, and 
protections that can be implemented at minimal costs to insulate parties from such risk. 

Question 5: What alternatives to first-lien PACE loans (e.g., self-financing, bank financing, 
leasing, contractor financing, utility company "on-bill" financing, grants, and other government 
benefits) are available for financing home-improvement projects relating to energy efficiency? 
On what terms? Which do and which do not share the lien-priming feature of first-lien PACE 
obligations? What are the relative advantages and disadvantages of each, from the perspective 
of (i) The current and any fo.ture homeowner-borrower, (ii) the holder of an interest in any 
mortgage on the subject property, and (iii) the environment? 

Mortgage loan or home equity financing options do not share the lien-priming feature of first­
lien PACE obligations, and they are personal obligations of the borrower with additional security 
provided by the property as collateral. Should the collateral be insufficient to cover the 
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obligation, the property owner has an unsecured debt obligation to the mortgage lender. Property 
owners are typically required to pay off the mortgage or home equity loan in full from proceeds 
of a sale of the property; the amount is typically not transferrable to the subsequent property 
owner, who receives the continuing benefits of the energy improvement. If the existing 
mortgage lender is the same entity that has extended the mortgage or home equity financing for 
the energy improvement, the mortgage lender bears the risks of the energy financing, which is 
disadvantageous to the mortgage lender in comparison to a properly structured PACE obligation 
including protections such as those stated in H.R. 2599. 

Mortgage loan or home equity financing also typically includes the remedy of acceleration in the 
event of default or delinquency, which is disadvantageous from the property owner's point of 
view. Moreover, under the traditional mortgage lending or home equity financing model, the 
individual who installed the energy efficient or renewable energy improvement is personally 
responsible for the entire cost of the improvement, regardless of whether that individual 
continues to live on the property or move away. This is a disadvantage in comparison to PACE 
financing, whereby the new property owner, who receives the continuing benefits of the energy 
improvement, assumes the related responsibility for the tax assessment associated with the 
energy improvement. For additional discussion regarding disadvantages of traditional mortgage 
or home equity financing of energy improvements to the property owner, please see our 
comments to Question 7. 

On-bill financing (i.e., financing of the energy improvement with installments placed on the 
customer's utility bill on an unsecured basis) has the advantage that the customer will likely pay 
the utility bill or else face a discontinuation of services. However, the lack of security for this 
debt means that unpaid amounts will likely be unrecoverable, which is a disadvantage to the 
governmental entity. If a home becomes and remains vacant for a period of time, there would be 
no utility use; however, unpaid financing installments for energy improvements would continue 
to accumulate, with low chances of collection. This is one of the reasons for the inception of 
PACE. 

Contractor financing, whether through a lease or power purchase contract, poses risks attendant 
to the contractor's continued existence as a going concern, which could be a disadvantage to 
property owners. Contractor financing, while not having first-lien characteristics, is typically 
accompanied by the ability to remove the improvement, which may be workable for certain 
improvements such as solar panels, but which is unworkable for others such as energy efficient 
insulation or energy efficient windows and doors. If the contractor removes the energy 
improvement, it also causes damage to the property, which is disadvantageous to a mortgage 
lender, the property owner, and the governmental entity (to the extent property taxes received by 
the governmental entity are based on the value of the property). The non-acceleration 
foreclosure remedies attendant to PACE (as proposed by the DOE Guidelines and H.R. 2599) 
keep the property and improvements intact and protect the interests of the mortgage lender and 
governmental entity as well. 

If a first-lien PACE obligation has been made pursuant to a program with appropriate 
underwriting standards and program guidelines, such as those stated in H.R. 2599, mortgage 
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holders should not see any disadvantage from first-lien PACE financing, as compared to other 
non-first lien financing options. The H.R. 2599 protections of non-acceleration and a 15% 
minimum equity requirement, among others, benefit both mortgage holders and property owners. 
Moreover, with PACE financing, the property owner will see the additional advantage of a 
matching of the payment obligation to the persons who receive the benefit of the energy 
improvement, among other benefits. 

Assuming the identical improvement and holding all other factors constant, an individual 
improvement's effect on the environment is not impacted differently by the manner of financing. 
However, as discussed in our comments to Question 7, the manner of financing impacts the 
volume of energy-related work performed. 

Question 6: How does the effect on the value of the underlying property of an energy-related 
home-improvement project financed through a first-lien PACE program compare to the effect on 
the value of the underlying property that would flow from the same project ~(financed in any 
other manner? 

If an energy improvement is financed by contractor financing, it is possible that the value of the 
underlying property may realize a less beneficial effect than if the improvement is financed by 
other means. This is because the improvement is typically owned by the contractor, rather than 
by the property owner, and the improvement may be removed, which also can lead to damage to 
the property. 

Otherwise, the method of financing should not impact the value of the underlying property 
differently if the energy improvement is the same and is owned by the property owner. 
However, as discussed in our comments to Question 7, the manner of financing impacts the 
volume of energy-related work performed. 

Question 7: How does the effect on the environment of an energy-related home-improvement 
project financed through a first-lien PACE program compare to the effect on the environment 
that would flow from the same project if financed in any other manner? 

Assuming the identical improvement and holding all other factors constant, an individual 
improvement's effect on the environment is not impacted differently by the manner of financing. 
However, the manner of financing impacts the volume of energy-related work performed. 

With PACE, the fact that the property is responsible for the payments, rather than the individual 
owners themselves who may move from the property and derive no subsequent benefit from the 
property, provides an incentive to property owners to install energy efficient or renewable energy 
improvements. Under the traditional mortgage lending or home equity financing model, the 
individual who installed the energy efficient or renewable energy improvement is personally 
responsible for the entire cost of the improvement, regardless of whether that individual 
continues to live on the property or move away. The property simply serves as collateral for the 
mortgage or home equity debt, which runs with the person. Traditional mortgage lending or 
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home equity financing options provide a disincentive to property owners to install energy 
efficient or renewable energy improvements. 

In October 2009, the White House Middle Class Task Force and White House Council on 
Environmental Quality released a report entitled, "Recovery Through Retrofit," containing a 
proposal for Federal action to lay the groundwork for a self-sustaining home energy efficiency 
retrofit industry, including a recommendation in support of "PACE" programs. The 
recommendations in the report were developed through a broad interagency process with the 
Office of the Vice President, eleven federal departments and agencies, and six White House 
Offices, coordinated by the White House Council on Environmental Quality. 

As stated in the Recovery Through Retrofit report, a barrier to home energy retrofit is 

"high turnover rate of housing in the United States . . . The debt accrued by a 
retrofit is tied to the individual making the investment, rather than the home itself, 
even though the savings are passed on to the next owner of the home. This means 
that retrofits frequently don't pay for themselves before the homeowner who took 
the initiative moves . . . [PACE financing] tie[ s] the retrofitting loan to the 
property instead of the individual, permitting the energy retrofit assessment to be 
paid off in annual installments as part of the property's usual property tax bill." 
Middle Class Task Force and Council on Envtl. Quality, Exec. Office of the Pres. 
of the U.S., Recovery Through Retrofit 8 (2009) 

Question 8: Do first-lien PACE programs cause the completion of energy-related home 
improvement projects that would not otherwise have been completed, as opposed to changing the 
method of financing for projects that would have been completed anyway? What, if any, 
objective evidence exists on this point? 

Please see our comments in response to Question 7. 

Question 9: What consumer protections and disclosures do first-lien PACE programs 
mandate for participating homeowners? When and how were those protections put into place? 
How, if at all, do the consumer protections and disclosures that local first-lien PACE programs 
provide to participating homeowners differ from the consumer protections and disclosures that 
non-PACE providers of home-improvement financing provide to borrowers? What consumer 
protection enforcement mechanisms do first-lien PACE programs have? 

Palm Desert currently provides disclosures and a three business day right to rescind consistent 
with the consumer protections laws, such as the Truth in Lending Act. These disclosures were 
put in place at the inception of the program. These disclosures are the substantially similar to the 
disclosures provided by the entities subject to such consumer protection laws, such as mortgage 
lenders. The DOE Guidelines and H.R. 2599 include requirements for these types of disclosures. 
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Question 10: What, if any, protections or disclosures do first-lien PACE programs provide to 
homeowner-borrowers concerning the possibility that a PA CE-jinanced project will cause the 
value oftheir home, net of the PACE obligation, to decline? What is the ~!feet on the financial 
risk borne by the holder of any mortgage interest in a subject property if PACE programs do not 
provide any such protections or disclosures? 

Palm Desert's Energy Independence Program provides disclosures to PACE participants 
consistent with consumer protection laws, such as the Truth in Lending Act, and the DOE 
Guidelines and H.R. 2599 require similar disclosures. Protections can be implemented in PACE 
underwriting standards and program requirements to require only high quality and climate­
specific energy improvements to be financed which would mitigate or decrease mortgage 
holders' financial risks. Please see comments to other questions contained herein, including but 
not limited to comments to Questions 1-4. Given these types of protections, the type of 
disclosure proposed in Question 1 0 does not seem to us to be any more germane than disclosure 
by mortgage lenders to property owners that the value of the property in general (whether 
including a PACE obligation or not) may decline. 

Further, Question 10 assumes that the PACE-financed project will cause the property value to 
decline. On the contrary, studies have shown that energy efficiency and renewable energy 
measures increase a home's value. See comments to Question 2, above. 

FHFA's July 6, 2010 rule directs its regulated entities to implement tighter mortgage 
underwriting standards for properties in a PACE jurisdiction, whether or not PACE financing is 
actually obtained by the borrower. It is FHF A's irrational rule, not the PACE obligation itself, 
that causes a discriminatory and unfair result and potential diminished value of the property. 
Palm Desert currently discloses to participants in its Energy Independence Program the potential 
adverse consequences of FHFA's July 2010 directives. The savings-to-investment ratio and 
related underwriting criteria as set forth in the DOE Guidelines and H.R. 2599 can be 
implemented without such unnecessary harmful effects on real property values. 

Question 11: What, if any, protections or disclosures do first-lien PACE programs provide to 
homeowner-borrowers concerning the possibility that the utility-cost savings resulting from a 
PACE-financed project will be less than the cost of servicing the PACE obligation? What is the 
effect on the financial risk borne by the holder of any mortgage interest in a subject property if 
first-lien PACE programs do not provide any such protections or disclosures? 

The publicly available program report and administrative guidelines for Palm Desert's Energy 
Independence Program, as well as the application form for the program and marketing materials, 
make these types of disclosures. Protections against the possibility that utility-cost savings 
resulting from a PACE-financed project will be less than the cost of servicing the PACE 
obligation such as a savings-to-investment ratio of greater than one, a maximum term of the 
PACE assessment not exceeding the reasonably expected useful life of the financed energy 
improvements, and other protections such as those set forth in H.R. 2599, offset the risk of 
adverse effects on the financial risk borne by the holder of any mortgage interest in a subject 
property. As discussed in our comments to Question 15 below, analytic tools such as energy 
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surveys, physical energy audits, climate-specific legislative enactments for energy efficient 
improvements at the state level, and energy savings calculators also presently exist to assist 
determinations regarding the savings-to-investment ratio. Further, please see our comments 
above regarding the fifth bullet point under Question 4 (regarding energy prices). 

Question 12: What, ({any, protections or disclosures do first-lien PACE programs provide to 
homeowner-borrowers concerning the possibility that over the service life of a PACE-financed 
project, the homeowner-borrower may face additional costs (such as costs of insuring, 
maintaining, and repairing equipment) beyond the direct cost of the PACE obligation? What is 
the effect on the financial risk borne by the holder of any mortgage interest in a subject property 
~(first-lien PACE programs do not provide any such protections or disclosures? 

The publicly available program report and administrative guidelines for Palm Desert's Energy 
Independence Program, as well as the application form for the program, make these types of 
disclosures. 

Given that energy efficiency improvements typically replace older, less efficient improvements 
of the same type, and therefore require a similar level of maintenance as the replaced 
improvement, there is likely little effect on the financing risk borne by the holder of a mortgage 
interest in a subject property if first-lien programs do not provide any such protections or 
disclosures in this context. However, we believe that these types of disclosures are appropriate 
for PACE obligations. 

Question 13: What, if any, protections or disclosures do first-lien PACE programs provide to 
homeowner-borrowers concerning the possibility that subsequent purchasers of the subject 
property will reduce the amount they would pay to purchase the property by some or all of the 
amount of any outstanding PACE obligation? What is the effect on the financial risk borne by the 
holder of any mortgage interest in a subject property if first-lien PACE programs do not provide 
any such protections or disclosures? 

This question ignores that the PACE obligation is accompanied by the PACE-financed 
improvement, which adds value to the property. Please see our comments to Question 2 and the 
third and fourth bullet points under Question 4, above, for additional discussion regarding 
financial risk borne by mortgage holders in the context of PACE obligations, changes in property 
values, and protections that can be implemented at minimal costs to insulate parties from such 
risk. 
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Question 14: How do the credit underwriting standards and processes of PACE programs 
compare to that of other providers of Home-improvement financing, such as banks? Do they 
consider, for example: (i) Borrower creditworthiness, including an assessment of total 
indebtedness in relation to borrower income, consistent with national standards; (ii) total loan 
to-value ratio of all secured loans on the property combined, consistent with national standards; 
and (iii) appraisals ofproperty value, consistent with national standards? 

Please see the DOE Guidelines and H.R. 2599 for the factors recommended as a national 
standard for eligible PACE financing, which are substantially similar to the factors considered by 
Palm Desert's Energy Independence Program. These factors include measures of borrower 
creditworthiness, and standards governing the maximum financing amount in relation to the 
value of the property. If an appraisal is used in lieu ofthe property's assessed value, Palm Desert 
requires that the appraiser be a certified member of the Appraisal Institute (MAl), which has both 
national and international appraisal standards. 

Question 15: What factors do first-lien PACE programs consider in determining whether to 
provide PACE financing to a particular homeowner-borrower seeking funding for a particular 
project eligible for PACE financing? What analytic tools presently exist to make that 
determination? How, if at all, have the methodologies, metrics, and assumptions incorporated 
into such tools been tested and validated? 

Please see the DOE Guidelines and H.R. 2599, for the factors recommended for eligible PACE 
financing, which are substantially similar to the factors considered by Palm Desert's Energy 
Independence Program. Analytic tools such as energy surveys, physical energy audits, climate­
specific legislative enactments for energy efficient improvements at the state level, and energy 
savings calculators presently exist to assist determinations regarding the savings-to-investment 
ratio. Energy audits are typically conducted in compliance with national standards developed by 
entities such as the Building Performance Institute, Inc. (BPI) or the Residential Energy Services 
Network (RESNET) (which developed the Home Energy Rating System (HERS)). Energy 
savings calculators are available on websites of the U.S. Environmental Protection Agency, the 
U.S. Small Business Administration, and energy companies such as Southern California Edison, 
which likely do not make these tools available without significant testing and validation. 

Question 16: What factors and information do first-lien PACE programs gather and consider 
in determining whether a homeowner-borrower will have sufficient income or cash flow to 
service the PACE obligation in addition to the homeowner-borrower's preexisting financial 
obligation? What analytic tools presently exist to make that determination? How, if at all, have 
the methodologies, metrics, and assumptions incorporated into such tools been tested and 
validated? 

Please see our comments in response to Question 15. 

CIJY Of PHlffi OHfRl 

P6401 -0001 \1433155v2.doc 
ft \I Pl..11lOOIIIIU(Ht mll 



Alfred M. Pollard, General Counsel 
March 23, 2012 
Page 18 

Question 17: What spec(fic alternatives to FHFA 's existing statements about PACE should 
FHFA consider? For each alternative, as compared to the Proposed Action, what positive or 
negative environmental effects would result and how would the level of financial risk borne by 
holders of any interest in a mortgage on PACE-affected properties change? 

FHF A should consider modifying the restrictions and conditions set forth in the July 6, 2010 
Statement and the February 28, 2011 Directive to stipulate that Fannie Mae, Freddie Mac, and 
any other mortgage lenders regulated by FHF A be allowed to buy residential mortgages with 
first lien PACE assessments that are originated by programs that conform to underwriting 
standards and program guidelines such as those currently proposed in H.R. 2599 (The PACE 
Assessment Protection Act). We believe that significant positive environmental effects would 
result because of greater property owner participation in PACE programs. See, for instance our 
comments to Question 7, above. 

By way of example, Palm Desert's Energy Independence Program has been responsible for the 
installation of97 solar systems totaling 700 kilowatts ("kW"). These installations have saved 1.5 
million kilowatt hours ("kWh") from the power grid annually. This decrease in the amount of 
energy drawn from the power grid translates to a reduction of 1,034 metric tons of carbon 
dioxide ("C02") emissions or removing 203 cars from the roadway annually. 1 The program has 
been responsible for the replacement of 182 inefficient air conditioning systems, which equates 
to a savings of approximately 1.0 million kWh annually.2 The air conditioning unit replacements 
have also had a direct benefit to the environment by reducing C02 emissions by 690 metric tons, 
equivalent to removing 135 cars from the roadway annually.3 Several other different types of 
improvements including, but not limited to, window retrofits, water heaters, insulation and pool 
pumps have been approved and installed as part of the program. These types of projects also 
have energy savings and environmental benefits. 

From August 28, 2008, to July 6, 2010, Palm Desert received 337 applications for financing 
improvements under the Energy Independence Program (approximately 14.5 per month) and 
approved 227 of them (approximately 10 per month). Many of the 227 applications approved 
included multiple improvements. Subsequent to FHFA's issuance of its July 6, 2010 directive, 
twelve applications for financing under the program were cancelled by the applicants by June 23, 
2011, for a loss of$220,000.00 in energy improvements. In addition, since FHFA's issuance of 
the July 2010 directive, Palm Desert has only received 34 applications for financing under the 
program. This translates to a drop from approximately 14.5 to 2 applications per month. Of the 

1 The reduction of C02 emissions and the removal of the number of cars was calculated by using the EPA 
Greenhouse Gas Equivalencies Calculator: http://www.epa.gov/cleanenergy/energy-resources/calculator.html (the 
"EPA Calculator"). 
2 This savings was calculated by using the Energy Savings Calculator for HV AC Residential Central Air 
Conditioning at htto://www.sba.gov/content!energy-saving-calculators-energy-star (the "Air Conditioning 
Calculator"). The City used "CA-Palm Springs" as the applicable city, a 15.0 SEER rating for the Energy Star 
Qualified Unit, a 10.0 SEER rating for the Conventional Unit, and a 5-ton Cooling Capacity of Air Conditioners for 
both units. The "Life cycle energy saved" was divided by 14 to obtain an annual savings amount. 
3 The reduction of C02 emissions and removal of the number of cars was calculated by using the EPA Calculator 
described in footnote 1, based on the annual savings of 1.0 million kWh. 
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34 applications, 28 have been approved, which translates to a drop from approximately 10 
approved applications to approximately 1.5 approved applications per month. 

If the Energy Independence Program had continued to yield approximately 10 approved 
applications per month since the issuance of the July 2010 FHFA directive, then the program 
would have yielded 180 approved applications since FHFA's issuance of the July 2010 directive 
instead of 28 approved applications - meaning the City has lost an estimated 152 approved 
energy financing applications since FHFA's issuance of the July 2010 directive. Prior to the July 
2010 FHF A directive, 60 percent of the projects approved were energy efficiency related projects 
and 40 percent were solar installations. If this ratio had been maintained in the time following 
FHFA's issuance of the July 2010 directive, and if the program had continued to yield 
approximately 10 approved applications per month following FHFA's issuance of the July 2010 
directive, then the program has missed capturing approximately 91 energy efficiency retrofits 
and 61 solar projects (152 total projects) for a total investment of$3.2 million since FHFA's July 
2010 directive.4 These lost energy improvements translate to an estimated 1.4 million kWh lost 
in energy savings5 per year and missed environmental benefits of eliminating 965 metric tons of 
C02, which is equal to removing 189 cars from the roadway per year. 6 

These lost potential energy savings and environmental benefits are for a relatively small city; the 
population of Palm Desert is just under 50,000. With peak demand of 62,000 megawatts (MW) 
at the moment of highest energy consumption during 2008, Cal. Energy Comm 'n, 2009 
Integrated Energy Policy Report 55 (2009), a 20% reduction in state-wide consumption at peak 
demand in 2008 would have reduced peak demand on that day by 12,400 MW - the equivalent of 
more than twelve 1 ,000 MW -capacity nuclear reactors. 7 

As discussed throughout this letter, if underwriting standards and program requirements such as 
those set forth in H.R. 2599 are mandated for PACE programs, the financial risk borne by a 
holder of any interest in a mortgage on PACE-affected properties would be offset and possibly 
decreased. 

In conclusion, we strongly urge that any rule adopted by FHF A regarding PACE assessments 
permit Fannie Mae, Freddie Mac, and any other mortgage lenders regulated by FHF A to 
purchase and deal in residential mortgages with first lien PACE assessments that are originated 
by programs that conform to underwriting standards and program guidelines such as those 

4 The City assumed an average financing amount of $29,999.00 for solar and $15,000.00 for energy efficiency 
retrofits. 
5 The kWh lost due to the lost 61 solar projects was calculated using the annual average energy production of solar 
systems in the Program, which is 15,330 kWh. The kWh lost due to the lost 91 energy efficiency retrofits was 
calculated using the Air Conditioning Calculator and the assumptions described in footnote 2. 
6 The missed reduction of C02 emissions and removal of the number of cars was calculated by using the EPA 
Calculator described in footnote 1, based on the estimated 1.4 million kWh lost in energy savings annually. 
7 As of December 2011, there were 104 nuclear reactors in the United States, which have the combined energy 
production capacity of 101,351 MW. U.S. Energy Info. Admin., U.S. Dep't of Energy, 2011 Capacity and 
Generation: Preliminary (March 5, 20 12) (http://www.eia.doe.gov/cneaf/nuclear/page/nuc _generationlgensum.html) 
The average production capacity of each nuclear reactor in the United States is, statistically, approximately 975 
MW. 
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currently proposed in H.R. 2599 (The PACE Assessment Protection Act) to protect the interest 
of local governments, homeowners, mortgage lenders, and government sponsored enterprises. 

ity Manager 
City of Palm Desert 

Attachments: H.R. 2599 (PACE Assessment Protection Act of2011) 
U.S. Department of Energy Guidelines for Pilot PACE Financing Programs (May 

7,2010) 
Endangerment and Cause or Contribute Findings for Greenhouse Gases Under 

Section 202(a) of the Clear Air Act, 74 Fed. Reg. 66,496 (2009). 
"Recovery Through Retrofit" Report, White House Middle Class Task Force and 

White House Council on Environmental Quality (October 2009) 
Fannie Mae Announcement SEL-2010-15 
"An Analysis of the Effects of Residential Photovoltaic Energy Systems on Home 

Sales Prices in California," Ernest Orlando Lawrence Berkeley National 
Laboratory (April 2011) 

"Valuing Green Home Designs: A Study of ENERGY STAR® Homes," B. 
Bloom, M.C. Nobe, and M.D. Nobe, Journal of Sustainable Real Estate, Vol. 
3, No. 1-2011 

"State Energy Price and Expenditure Estimates, 1970 Through 2009," U.S. 
Energy Information Administration, DOEIEIA-0376(2009) (June 2011) 
(excerpts) 

"Labor Force Statistics from the Current Population Survey, 1941-2011," U.S. 
Department of Labor, Bureau of Labor Statistics (March 2012) 

cc: Mayor Robert A. Spiegel 
Mayor Pro Tern William Kroonen 
Council Member Jean M. Benson 
Council Member Cindy Finerty 
Council Member Jan Harnik 
Edmund G. Brown Jr., Governor, State of California 
Kamala D. Harris, Attorney General, State of California 
Barbara Boxer, U.S. Senator 
Dianne Feinstein, U.S. Senator 
Congresswoman Mary Bono Mack 
Congresswoman Nan Hayworth 
Congressman Dan Lungren 
Congressman Mike Thompson 
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QUESTION NO. 11: EXAMPLE OF SAVINGS TO INVESTMENT RATIO PROTECTION FOR HOMEOWNER/BORROWER

OLD HVAC SEER 6 NEW HVAC SEER 14

System Cost $3,500.00 System Cost $7,500.00

Annual Kwh Consumption 16,736 Annual Kwh Consupmtion 6,025

Annual Cost @ .15/kWh $2,510.40 Annual Cost @ .15/kWh $903.75

Annual kWh Saved vs. 6 SEER 10,711

Annual Cost Savings vs. 6 SEER $1,606.65

Life Cycle kWh Saved (15yrs) 160,665        

Life Cycle Cost Savings vs. 6 SEER (15yrs) $26,995.37

Annual Assessment (7% for 15yrs) $839.67

Life Span Assessment Costs $12,595.05

Savings to Investment Ratio 1.90

Assumptions:

1. Information based on Energy Savings Calculator developed by EPA and U.S. Department of Energy

2. Life Cycle Cost Savings includes annual energy cost increase of 1.6% based on U.S. Energy Information Administration 

Annual Energy Outlook 2011

3. Savings to Investment Ratio calculated as net present value of life cycle cost savings divided by net present value of life span assessment costs

HVAC Energy Efficiency Upgrade Example (6 SEER to 14 SEER)

vs. 6 SEER



QUESTION NO. 11: EXAMPLE OF SAVINGS TO INVESTMENT RATIO PROTECTION FOR HOMEOWNER/BORROWER

System Costs $41,178.00

CSI Rebate (.64/watt) $3,896.00

Customer Cost $37,282.00

30% Federal Tax Credit $11,184.60

Net Cost $26,097.40

Estimated Annual kWh Produced 11,679

Annual Energy Cost w/o Solar @.18/kWh $2,547.00

Annual Energy Cost w Solar $296.00

Annual Energy Cost Savings @ (.18/kWh) $2,251.00

Life Cycle Energy Cost Savings (20yrs.) $52,567.02

Annual Assessment (7% for 20yrs) $2,516.37

Life Span Assessment Costs $50,327.40

Savings to Investment Ratio 1.02

Assumptions:

1. Life Cycle Cost Savings includes annual energy cost increase of 1.6% based on U.S. Energy Information Administration 

Annual Energy Outlook 2011

2. Energy solar production based on actual Palm Desert,CA property installation

3. Savings to Investment Ratio calculated as net present value of life cycle energy cost savings divided by net present value of life span assessment costs

Solar Installation Example 6.87 kW System
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èóõþÿüþÿêåéêëèóþÿþ

á¼ÿ Ç½ÿ ¼ÈËÿ À»¾ÀÁ½Ëÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼ÿ ¼Áÿ ËÂ½»¾Ëÿ ¼ÈÏ¼ÿ ¼ÈÁ½Ëÿý

ÛêèåÿÀ¾ÁÉ¾ÏÃ½ÿ¹ÈÇÍÈÿÇÂÍÁ¾ÀÁ¾Ï¼ËÿÀ¾»ÌËÂ¼ÿÀ¾ÁÉ¾ÏÃÃÏ¼ÇÍÿü

½ÏÊËÉ»Ï¾Ì½ÿ¼ÁÿÀ¾Á¼ËÍ¼ÿ¼ÈËÿÇÂ¼Ë¾Ë½¼ÿÁÊÿÃÁ¾¼ÉÏÉËÿÈÁÄÌË¾½ÿÏÂÌÿû

À¾ÁÀË¾¼·ÿ Á¹ÂË¾½ÿ ¾ËÃÏÇÂÿ ºÇÏÎÄËÿ Ï½ÿ Ïÿ ÀÁ¼ËÂ¼ÇÏÄÿ ÏºËÂ»Ëÿ ÊÁ¾ÿú

Ø¼Ï¼Ë½ÿ ÏÂÌÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼½ÿ ¼Áÿ ÏÍÈÇËºËÿ ¼ÈËÿÃÏÂ·ÿ À»ÎÄÇÍÿù

ÎËÂËÊÇ¼½ÿÏ½½ÁÍÇÏ¼ËÌÿ¹Ç¼ÈÿËÂË¾É·ÿËÊÊÇÍÇËÂÍ·úÿ¹Ï¼Ë¾ÿËÊÊÇÍÇËÂÍ·úÿø

ÏÂÌÿ¾ËÂË¹ÏÎÄËÿËÂË¾É·ÿ¾Ë¼¾ÁÊÇ¼½øÿ áÂÿÏÌÌÇ¼ÇÁÂúÿ Ç¼ÿ Ç½ÿË½½ËÂ¼ÇÏÄÿ÷

¼ÈÏ¼ÿ ¼ÈËÿ ÀÁ¹Ë¾ÿ ÏÂÌÿ Ï»¼ÈÁ¾Ç¼·ÿ ÁÊÿ Ø¼Ï¼Ëÿ ÏÂÌÿ ÄÁÍÏÄÿ ÉÁºË¾Âùö

ÃËÂ¼½ÿ ¼Áÿ Ë¸Ë¾ÍÇ½Ëÿ ¼ÈËÇ¾ÿ ÄÁÂÉ½¼ÏÂÌÇÂÉÿÏÂÌÿ ¼¾ÏÌÇ¼ÇÁÂÏÄÿÀÁ¹ùþÿ

Ë¾½ÿ¼ÁÿÄËº·ÿ¼Ï¸Ë½ÿÊÁ¾ÿÀ»ÎÄÇÍÿÀ»¾ÀÁ½Ë½ÿÂÁ¼ÿÎËÿÇÃÀËÌËÌøÿþþ

èóõþÿûþÿôóòïìïçïëìèþÿþý

äÁ¾ÿ À»¾ÀÁ½Ë½ÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼ÿ ¼ÈËÿ ÊÁÄÄÁ¹ÇÂÉÿ ÌËÊÇÂÇ¼ÇÁÂ½ÿþü

ÏÀÀÄ·ìÿþû

üõûÿ×ÈËÿ¼Ë¾Ãÿ´´ÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼³³ÿ ÇÂÍÄ»ÌË½ÿÍÁ»Âùþú

¼ÇË½úÿ ÍÇ¼ÇË½úÿ ÎÁ¾Á»ÉÈ½úÿ ¼Á¹Â½úÿ ÀÏ¾Ç½ÈË½úÿ ºÇÄÄÏÉË½úÿ ÌÇ½ùþù

¼¾ÇÍ¼½úÿ ÏÂÌÿ Á¼ÈË¾ÿ ÀÁÄÇ¼ÇÍÏÄÿ ½»ÎÌÇºÇ½ÇÁÂ½ÿ Ï»¼ÈÁ¾Ç¶ËÌÿþø

»ÂÌË¾ÿØ¼Ï¼ËÿÄÏ¹½ÿ¼ÁÿË½¼ÏÎÄÇ½ÈÿÛêèåÿÀ¾ÁÉ¾ÏÃ½øÿþ÷

üôûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´Ûêèåÿ ÏÉ¾ËËÃËÂ¼³³ÿ ÃËÏÂ½ÿ ÏÂÿþö

ÏÉ¾ËËÃËÂ¼ÿ ÎË¼¹ËËÂÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÏÂÌÿ Ïÿ À¾ÁÀùýÿ

Ë¾¼·ÿ Á¹ÂË¾ÿ ÌË¼ÏÇÄÇÂÉÿ ¼ÈËÿ ¼Ë¾Ã½ÿ ÁÊÿ ÊÇÂÏÂÍÇÂÉÿ ÊÁ¾ÿ Ïÿýþ

ÛêèåÿÇÃÀ¾ÁºËÃËÂ¼øÿýý

üóûÿ×ÈËÿ ¼Ë¾Ãÿ ´´ÛêèåÿÏ½½Ë½½ÃËÂ¼³³ÿÃËÏÂ½ÿÏÿ ¼Ï¸ÿýü

Á¾ÿ Ï½½Ë½½ÃËÂ¼ÿ ÄËºÇËÌÿ Î·ÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ¼Áÿ À¾Áùýû

ºÇÌËÿÊÇÂÏÂÍÇÂÉÿÊÁ¾ÿÛêèåÿÇÃÀ¾ÁºËÃËÂ¼½øÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üøòøöÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüú îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



óÿ

ÿðé
ÿ
üùøø

ÿ
ïð

üòûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½³³ÿ ÃËÏÂ½ÿþ

¿»ÏÄÇÊÇËÌÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ ¿»ÏÄÇÊÇËÌÿ ËÂùý

Ë¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ ÏÂÌÿü

¿»ÏÄÇÊÇËÌÿ ¹Ï¼Ë¾ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËùû

ÃËÂ¼½øÿú

üñûÿ×ÈËÿ ¼Ë¾Ãÿ ´´Ûêèåÿ ÄÇËÂ³³ÿÃËÏÂ½ÿÏÿ ÄÇËÂÿ ½ËÍ»¾ùù

ÇÂÉÿÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ¹ÈÇÍÈÿÃÏ·ÿÎËÿ½ËÂÇÁ¾ÿ ¼Áÿ ¼ÈËÿø

ÄÇËÂÿ ÁÊÿ À¾ËùË¸Ç½¼ÇÂÉÿ À»¾ÍÈÏ½Ëÿ ÃÁÂË·ÿ ÃÁ¾¼ÉÏÉË½ÿ ÁÂÿ÷

¼ÈËÿ½ÏÃËÿÀ¾ÁÀË¾¼·ÿ½»ÎÆËÍ¼ÿ¼Áÿ¼ÈËÿÛêèåÿÄÇËÂøÿö

üðûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´Ûêèåÿ À¾ÁÉ¾ÏÃ³³ÿ ÃËÏÂ½ÿ Ïÿ À¾Áùþÿ

É¾ÏÃÿ ÇÃÀÄËÃËÂ¼ËÌÿ Î·ÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ »ÂÌË¾ÿþþ

Ø¼Ï¼Ëÿ ÄÏ¹ÿ ¼Áÿ À¾ÁºÇÌËÿ ÊÇÂÏÂÍÇÂÉÿ ÊÁ¾ÿ Ûêèåÿ ÇÃÀ¾ÁºËùþý

ÃËÂ¼½ÿÎ·ÿÄËº·ÇÂÉÿÛêèåÿÏ½½Ë½½ÃËÂ¼½øÿþü

üïûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´¾Ë½ÇÌËÂ¼ÇÏÄÿ À¾ÁÀË¾¼·³³ÿ ÃËÏÂ½ÿ Ïÿþû

À¾ÁÀË¾¼·ÿ¹Ç¼Èÿ»Àÿ¼ÁÿòÿÀ¾ÇºÏ¼Ëÿ¾Ë½ÇÌËÂÍË½øÿþú

üîûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´ÂÁÂù¾Ë½ÇÌËÂ¼ÇÏÄÿ À¾ÁÀË¾¼·³³ÿÃËÏÂ½ÿþù

À¾ÇºÏ¼ËÿÀ¾ÁÀË¾¼·ÿ¼ÈÏ¼ÿÇ½µÿþø

üêûÿÂÁ¼ÿ»½ËÌÿÊÁ¾ÿ¾Ë½ÇÌËÂ¼ÇÏÄÿÀ»¾ÀÁ½Ë½ëÿÁ¾ÿþ÷

üéûÿ ¾Ë½ÇÌËÂ¼ÇÏÄÿ À¾ÁÀË¾¼·ÿ ¹Ç¼Èÿ ñÿ Á¾ÿ ÃÁ¾Ëÿþö

¾Ë½ÇÌËÂÍË½øÿýÿ

üíûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËÃËÂ¼½³³ÿýþ

ÃËÏÂ½ÿ ÏÂ·ÿ ½·½¼ËÃÿ ÁÂÿ À¾ÇºÏ¼ËÄ·ÿ Á¹ÂËÌÿ À¾ÁÀË¾¼·ÿ ÊÁ¾ÿýý

À¾ÁÌ»ÍÇÂÉÿËÄËÍ¼¾ÇÍÇ¼·ÿÊÁ¾úÿÁ¾ÿÃËË¼ÇÂÉÿÈËÏ¼ÇÂÉúÿÍÁÁÄÇÂÉúÿýü

Á¾ÿ¹Ï¼Ë¾ÿÈËÏ¼ÇÂÉÿÂËËÌ½ÿÁÊÿ ¼ÈËÿÀ¾ÁÀË¾¼·úÿ»½ÇÂÉÿ¾ËÂË¹ùýû

ÏÎÄËÿ ËÂË¾É·ÿ ½Á»¾ÍË½úÿ ÍÁÃÎÇÂËÌÿ ÈËÏ¼ÿ ÏÂÌÿ ÀÁ¹Ë¾ÿ ½·½ùýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üøòøöÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüù îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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¼ËÃ½úÿ Á¾ÿ ËÂË¾É·ÿ ½·½¼ËÃ½ÿ »½ÇÂÉÿ ¹ÁÁÌÿ ÎÇÁÃÏ½½ÿ üÎ»¼ÿþ

ÂÁ¼ÿ ÍÁÂ½¼¾»Í¼ÇÁÂÿ ÏÂÌÿ ÌËÃÁÄÇ¼ÇÁÂÿ ¹Ï½¼Ëûÿ Á¾ÿ ÂÏ¼»¾ÏÄÿý

ÉÏ½øÿ Ø»ÍÈÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÇÂÍÄ»ÌËÿ ½ÁÄÏ¾ÿ ÀÈÁ¼ÁºÁÄ¼ÏÇÍúÿü

½ÁÄÏ¾ÿ ¼ÈË¾ÃÏÄúÿ ¹ÁÁÌÿ ÎÇÁÃÏ½½úÿ ¹ÇÂÌúÿ ÏÂÌÿ ÉËÁ¼ÈË¾ÃÏÄÿû

½·½¼ËÃ½øÿ Ø»ÍÈÿ ¼Ë¾Ãÿ ÇÂÍÄ»ÌË½ÿ ¼ÈËÿ ¾ËÏ½ÁÂÏÎÄËÿ ÍÁ½¼½ÿ ÁÊÿú

Ïÿ ½¼»Ì·ÿ »ÂÌË¾¼ÏÅËÂÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ ÏÂÏÄ·¶Ëÿù

¼ÈËÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ÁÊÿ ÇÂ½¼ÏÄÄÇÂÉÿ ÏÂ·ÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿø

ÌË½Í¾ÇÎËÌÿ ÇÂÿ ¼ÈÇ½ÿ ÀÏ¾ÏÉ¾ÏÀÈÿ ÏÂÌÿ ¼ÈËÿ ÍÁ½¼ÿ ÁÊÿ Ïÿ ¹Ï¾ù÷

¾ÏÂ¼·ÿÁ¾ÿÇÂ½»¾ÏÂÍËÿÀÁÄÇÍ·ÿÊÁ¾ÿ½»ÍÈÿÇÃÀ¾ÁºËÃËÂ¼½øÿö

üõöûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´ËÂË¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇùþÿ

ÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½³³ÿ ÃËÏÂ½ÿ ÃËÏ½»¾Ë½ÿ ¼Áÿ ¾ËÌ»ÍËÿþþ

ÍÁÂ½»ÃÀ¼ÇÁÂúÿ ¼È¾Á»ÉÈÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ Á¾ÿÃÁ¾Ëÿ ËÊÊÇÍÇËÂ¼ÿþý

»½Ëúÿ ÁÊÿ ËÄËÍ¼¾ÇÍÇ¼·úÿ Ê»ËÄÿ ÁÇÄúÿ ÂÏ¼»¾ÏÄÿ ÉÏ½úÿ À¾ÁÀÏÂËúÿ Á¾ÿþü

Á¼ÈË¾ÿ ÊÁ¾Ã½ÿ ÁÊÿ ËÂË¾É·ÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·úÿ ÇÂÍÄ»ÌÇÂÉÿ ÏÇ¾ÿþû

½ËÏÄÇÂÉúÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿ ÇÂ½»ÄÏ¼ÇÁÂúÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿþú

ÈËÏ¼ÇÂÉúÿ ÍÁÁÄÇÂÉúÿ Á¾ÿ ºËÂ¼ÇÄÏ¼ÇÁÂÿ ½·½¼ËÃ½úÿ Î»ÇÄÌÇÂÉÿþù

ÃÁÌÇÊÇÍÏ¼ÇÁÂÿ ¼Áÿ ÇÂÍ¾ËÏ½Ëÿ ¼ÈËÿ »½Ëÿ ÁÊÿ ÌÏ·ÄÇÉÈ¼ÇÂÉúÿ ¾Ëùþø

ÀÄÏÍËÃËÂ¼ÿÁÊÿ¹ÇÂÌÁ¹½úÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿÁÊÿËÂË¾É·ÿÍÁÂ¼¾ÁÄ½ÿþ÷

Á¾ÿ ËÂË¾É·ÿ ¾ËÍÁºË¾·ÿ ½·½¼ËÃ½úÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿ Î»ÇÄÌÇÂÉÿþö

ÃÏÂÏÉËÃËÂ¼ÿ ½·½¼ËÃ½úÿ ÏÂÌÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿ ËÊÊÇÍÇËÂ¼ÿýÿ

ÄÇÉÈ¼ÇÂÉÿ Ë¿»ÇÀÃËÂ¼úÿ À¾ÁºÇÌËÌÿ ¼ÈÏ¼ÿ ½»ÍÈÿ ÇÃÀ¾ÁºËùýþ

ÃËÂ¼½ÿÏ¾ËÿÀË¾ÃÏÂËÂ¼Ä·ÿÏÊÊÇ¸ËÌÿ¼Áÿ ¼ÈËÿÀ¾ÁÀË¾¼·øÿØ»ÍÈÿýý

¼Ë¾Ãÿ ÇÂÍÄ»ÌË½ÿ ¼ÈËÿ ¾ËÏ½ÁÂÏÎÄËÿ ÍÁ½¼½ÿ ÁÊÿ ÏÂÿ Ï»ÌÇ¼ÿ »Âùýü

ÌË¾¼ÏÅËÂÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ ÇÌËÂ¼ÇÊ·ÿ ÀÁ¼ËÂ¼ÇÏÄÿýû

ËÂË¾É·ÿ½ÏºÇÂÉ½ÿ¼ÈÏ¼ÿÍÁ»ÄÌÿÎËÿÏÍÈÇËºËÌÿ¼È¾Á»ÉÈÿÇÂ½¼ÏÄùýú
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ÄÏ¼ÇÁÂÿ ÁÊÿ ÏÂ·ÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÌË½Í¾ÇÎËÌÿ ÇÂÿ ¼ÈÇ½ÿþ

ÀÏ¾ÏÉ¾ÏÀÈøÿý

üõõûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´¹Ï¼Ë¾ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇùü

ÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½³³ÿ ÃËÏÂ½ÿ ÃËÏ½»¾Ë½ÿ ¼Áÿ ¾ËÌ»ÍËÿû

ÍÁÂ½»ÃÀ¼ÇÁÂúÿ ¼È¾Á»ÉÈÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ Á¾ÿÃÁ¾Ëÿ ËÊÊÇÍÇËÂ¼ÿú

»½Ëÿ ÁÊÿ ¹Ï¼Ë¾ÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·úÿ ÇÂÍÄ»ÌÇÂÉÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿù

ÁÊÿ ÄÁ¹ùÊÄÁ¹ÿ ¼ÁÇÄË¼½ÿ ÏÂÌÿ ½ÈÁ¹Ë¾ÈËÏÌ½úÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿø

¼ÇÃË¾ÿ Á¾ÿ ¼ÇÃÇÂÉÿ ½·½¼ËÃÿ ÊÁ¾ÿ ÈÁ¼ÿ ¹Ï¼Ë¾ÿ ÈËÏ¼Ë¾½úÿ ÏÂÌÿ÷

ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿÁÊÿ¾ÏÇÂÿÍÏ¼ÍÈÃËÂ¼ÿ½·½¼ËÃ½øÿö

üõôûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´À¾ÁÀË¾¼·ÿ Á¹ÂË¾³³ÿ ÃËÏÂ½ÿ ¼ÈËÿþÿ

Á¹ÂË¾ÿ ÁÊÿ ¾ËÍÁ¾Ìÿ ÁÊÿ ¾ËÏÄÿ À¾ÁÀË¾¼·ÿ ¼ÈÏ¼ÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿþþ

ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ¹ÈË¼ÈË¾ÿ½»ÍÈÿÀ¾ÁÀË¾¼·ÿ Ç½ÿ¶ÁÂËÌÿþý

Á¾ÿ »½ËÌÿ ÊÁ¾ÿ ¾Ë½ÇÌËÂ¼ÇÏÄúÿ ÍÁÃÃË¾ÍÇÏÄúÿ ÇÂÌ»½¼¾ÇÏÄúÿ Á¾ÿþü

Á¼ÈË¾ÿ»½Ë½øÿþû

üõóûÿ ×ÈËÿ ¼Ë¾Ãÿ ´´¿»ÏÄÇÊÇËÌ³³ÿ ÃËÏÂ½úÿ ¹Ç¼Èÿ ¾Ë½ÀËÍ¼ÿþú

¼ÁÿÛêèåÿÇÃÀ¾ÁºËÃËÂ¼½úÿ¼ÈÏ¼ÿ¼ÈËÿÇÃÀ¾ÁºËÃËÂ¼½ÿÃËË¼ÿþù

¼ÈËÿÍ¾Ç¼Ë¾ÇÏÿ½ÀËÍÇÊÇËÌÿÇÂÿ½ËÍ¼ÇÁÂÿñøÿþø

èóõþÿ úþÿ çéó÷çíóìçÿ ëòÿ ê÷õóÿ êéëñé÷íèÿ öäÿ òìí÷ÿ ÷ìôÿþ÷

òðîíõþÿþö

üÏûÿ ßåÝçåÙ ãÖáçêÝèåøµ×ÈËÿ çÇ¾ËÍ¼Á¾ÿ ÁÊÿ ¼ÈËÿ äËÌùýÿ

Ë¾ÏÄÿ âÁ»½ÇÂÉÿ äÇÂÏÂÍËÿ êÉËÂÍ·úÿ ÏÍ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ çÇ¾ËÍ¼Á¾³½ÿýþ

ÉËÂË¾ÏÄÿ½»ÀË¾ºÇ½Á¾·ÿÍÏÀÏÍÇ¼·úÿ½ÈÏÄÄÿÌÇ¾ËÍ¼ÿ ¼ÈËÿäËÌË¾ÏÄÿÝÏùýý

¼ÇÁÂÏÄÿÞÁ¾¼ÉÏÉËÿê½½ÁÍÇÏ¼ÇÁÂÿÏÂÌÿ ¼ÈËÿäËÌË¾ÏÄÿâÁÃËÿßÁÏÂÿýü

ÞÁ¾¼ÉÏÉËÿèÁ¾ÀÁ¾Ï¼ÇÁÂÿ¼Áµÿýû

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üøòøöÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüü÷ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üõûÿ Ç½½»Ëÿ É»ÇÌÏÂÍËúÿ ¹Ç¼ÈÇÂÿ óöÿ ÌÏ·½ÿ ÏÊ¼Ë¾ÿ ¼ÈËÿþ

ÌÏ¼Ëÿ ÁÊÿ ËÂÏÍ¼ÃËÂ¼ÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼úÿ À¾ÁºÇÌÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿý

ÄËº·ÿ ÁÊÿ Ïÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ ¼ÈËÿ Í¾ËÏ¼ÇÁÂÿ ÁÊÿ Ïÿü

Ûêèåÿ ÄÇËÂÿ ÌÁÿ ÂÁ¼ÿ ÍÁÂ½¼Ç¼»¼Ëÿ Ïÿ ÌËÊÏ»Ä¼ÿ ÁÂÿ ÏÂ·ÿ ÄÁÏÂÿû

½ËÍ»¾ËÌÿ Î·ÿ Ïÿ »ÂÇÊÁ¾Ãÿ ÇÂ½¼¾»ÃËÂ¼ÿ ÁÊÿ äËÌË¾ÏÄÿ ÝÏùú

¼ÇÁÂÏÄÿ ÞÁ¾¼ÉÏÉËÿ ê½½ÁÍÇÏ¼ÇÁÂÿ Á¾ÿ äËÌË¾ÏÄÿ âÁÃËÿ ßÁÏÂÿù

ÞÁ¾¼ÉÏÉËÿ èÁ¾ÀÁ¾Ï¼ÇÁÂÿ ÏÂÌÿ ÌÁÿ ÂÁ¼ÿ ¼¾ÇÉÉË¾ÿ ¼ÈËÿ Ë¸Ë¾ùø

ÍÇ½Ëÿ ÁÊÿ ¾ËÃËÌÇË½ÿ ¹Ç¼Èÿ ¾Ë½ÀËÍ¼ÿ ¼Áÿ ÏÂ·ÿ À¾ÁºÇ½ÇÁÂÿ ÁÊÿ÷

½»ÍÈÿ »ÂÇÊÁ¾Ãÿ ½ËÍ»¾Ç¼·ÿ ÇÂ½¼¾»ÃËÂ¼ÿ ÇÊÿ ¼ÈËÿ Ûêèåÿ Ï½ùö

½Ë½½ÃËÂ¼ÿ ÏÂÌÿ ¼ÈËÿ Ûêèåÿ ÄÇËÂÿÃËË¼ÿ ¼ÈËÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿþÿ

ÁÊÿ½ËÍ¼ÇÁÂÿñëÿþþ

üôûÿ ¾Ë½ÍÇÂÌÿÏÂ·ÿÀ¾ÇÁ¾ÿ Ç½½»ËÌÿÉ»ÇÌÏÂÍËÿÁ¾ÿØËÄÄÇÂÉÿþý

ÏÂÌÿ ØË¾ºÇÍÇÂÉÿ ã»ÇÌË½ÿ ¼ÈÏ¼ÿ Ï¾Ëÿ ÇÂÍÁÂ½Ç½¼ËÂ¼ÿ ¹Ç¼Èÿ ¼ÈËÿþü

À¾ÁºÇ½ÇÁÂ½ÿÁÊÿÀÏ¾ÏÉ¾ÏÀÈÿüõûëÿÏÂÌÿþû

üóûÿ ¼ÏÅËÿ ÏÄÄÿ ½»ÍÈÿ Á¼ÈË¾ÿ ÏÍ¼ÇÁÂ½ÿ ÂËÍË½½Ï¾·ÿ ¼Áÿ ËÊùþú

ÊËÍ¼ÿ¼ÈËÿÀ»¾ÀÁ½Ë½ÿÁÊÿ¼ÈÇ½ÿêÍ¼øÿþù

üÎûÿ ÛÙÜâáéá×áÜÝ Üä çáØèÙáÞáÝê×áÜÝøµ×ÈËÿ çÇ¾ËÍùþø

¼Á¾ÿ ÁÊÿ ¼ÈËÿ äËÌË¾ÏÄÿ âÁ»½ÇÂÉÿ äÇÂÏÂÍËÿ êÉËÂÍ·úÿ ¼ÈËÿ èÁÃÀùþ÷

¼¾ÁÄÄË¾ÿ ÁÊÿ ¼ÈËÿ è»¾¾ËÂÍ·úÿ ¼ÈËÿ äËÌË¾ÏÄÿ ÝÏ¼ÇÁÂÏÄÿ ÞÁ¾¼ÉÏÉËÿþö

ê½½ÁÍÇÏ¼ÇÁÂúÿ ¼ÈËÿ äËÌË¾ÏÄÿ âÁÃËÿ ßÁÏÂÿÞÁ¾¼ÉÏÉËÿ èÁ¾ÀÁ¾Ïùýÿ

¼ÇÁÂúÿ ¼ÈËÿäËÌË¾ÏÄÿçËÀÁ½Ç¼ÿáÂ½»¾ÏÂÍËÿèÁ¾ÀÁ¾Ï¼ÇÁÂúÿ ¼ÈËÿÝÏùýþ

¼ÇÁÂÏÄÿ è¾ËÌÇ¼ÿ ÖÂÇÁÂÿ êÌÃÇÂÇ½¼¾Ï¼ÇÁÂúÿ ¼ÈËÿ éÁÏ¾Ìÿ ÁÊÿ ãÁºùýý

Ë¾ÂÁ¾½ÿ ÁÊÿ ¼ÈËÿ äËÌË¾ÏÄÿ ÙË½Ë¾ºËÿ Ø·½¼ËÃúÿ ÏÂÌÿ ÏÄÄÿ äËÌË¾ÏÄÿýü

ÏÉËÂÍÇË½ÿ ÏÂÌÿ ËÂ¼Ç¼ÇË½ÿ ÍÈÏ¾¼Ë¾ËÌÿ Á¾ÿ Á¼ÈË¾¹Ç½Ëÿ Ë½¼ÏÎÄÇ½ÈËÌÿýû

»ÂÌË¾ÿ äËÌË¾ÏÄÿ ÄÏ¹ÿ ½ÈÏÄÄÿ ÂÁ¼ÿ ÌÇ½Í¾ÇÃÇÂÏ¼Ëÿ ÇÂÿ ÏÂ·ÿ ÃÏÂÂË¾ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüö îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÏÉÏÇÂ½¼ÿØ¼Ï¼Ë½ÿÁ¾ÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼½ÿ ÇÃÀÄËÃËÂ¼ÇÂÉÿÁ¾ÿÀÏ¾ùþ

¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ Ïÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ Á¾ÿ ÏÉÏÇÂ½¼ÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿý

¼ÈÏ¼ÿ Ç½ÿÁÎÄÇÉÏ¼ËÌÿ ¼ÁÿÀÏ·ÿÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÁ¾ÿ Ç½ÿ½»ÎÆËÍ¼ÿü

¼ÁÿÏÿÛêèåÿÄÇËÂúÿÇÂÍÄ»ÌÇÂÉúÿ¹Ç¼ÈÁ»¼ÿÄÇÃÇ¼Ï¼ÇÁÂúÿÎ·µÿû

üõûÿ À¾ÁÈÇÎÇ¼ÇÂÉÿ ÄËÂÌÇÂÉÿ ¹Ç¼ÈÇÂÿ ½»ÍÈÿ Æ»¾Ç½ÌÇÍ¼ÇÁÂÿú

Á¾ÿ ¾Ë¿»Ç¾ÇÂÉÿ ÃÁ¾Ëÿ ¾Ë½¼¾ÇÍ¼ÇºËÿ »ÂÌË¾¹¾Ç¼ÇÂÉÿ Í¾Ç¼Ë¾ÇÏÿù

ÊÁ¾ÿÀ¾ÁÀË¾¼ÇË½ÿ¹Ç¼ÈÇÂÿ½»ÍÈÿÆ»¾Ç½ÌÇÍ¼ÇÁÂëÿø

üôûÿ Ë¸ÍËÀ¼ÿ ÊÁ¾ÿ ¼ÈËÿ Ë½Í¾Á¹ÇÂÉÿ ÁÊÿ Ê»ÂÌ½ÿ Ï½ÿ ÀË¾ù÷

ÃÇ¼¼ËÌÿ Î·ÿ ½ËÍ¼ÇÁÂÿ üñûüÉûüôûúÿ ¾Ë¿»Ç¾ÇÂÉÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿö

ÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÏÃÁ»Â¼½ÿ ¼ÈÏ¼ÿÏ¾ËÿÂÁ¼ÿÌ»Ëÿ Á¾ÿ ¼ÈÏ¼ÿþÿ

Ï¾ËÿÂÁ¼ÿÌËÄÇÂ¿»ËÂ¼ëÿÁ¾ÿþþ

üóûÿ ÏÀÀÄ·ÇÂÉÿ ÃÁ¾Ëÿ ¾Ë½¼¾ÇÍ¼ÇºËÿ »ÂÌË¾¹¾Ç¼ÇÂÉÿ Í¾Çùþý

¼Ë¾ÇÏÿ ¼Áÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿ ¼ÈÏ¼ÿ Ç½ÿ ÁÎÄÇÉÏ¼ËÌÿ ¼Áÿ ÀÏ·ÿ Ïÿþü

Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿ Ûêèåÿ ÄÇËÂÿþû

¼ÈÏÂÿ ÏÂ·ÿ ½»ÍÈÿ ËÂ¼Ç¼·ÿ ¹Á»ÄÌÿ ÏÀÀÄ·ÿ ¼Áÿ ½»ÍÈÿ À¾ÁÀË¾¼·ÿþú

ÇÂÿ ¼ÈËÿ ËºËÂ¼ÿ ¼ÈÏ¼ÿ ½»ÍÈÿ À¾ÁÀË¾¼·ÿ ¹Ë¾Ëÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿþù

Ø¼Ï¼Ëÿ Á¾ÿ Ã»ÂÇÍÇÀÏÄÿ ¼Ï¸ÿ Á¾ÿ Ï½½Ë½½ÃËÂ¼ÿ ¼ÈÏ¼ÿ ¹Ï½ÿ ÂÁ¼ÿþø

ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿþ÷

èóõþÿùþÿê÷õóÿêéëñé÷íèÿóîïñïöîóÿòëéÿêéëçóõçïëìþÿþö

üÏûÿ áÝ ãåÝåÙêßøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ ÏÂÌÿ ÏÂ·ÿýÿ

Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÏÂÌÿ Ûêèåÿ ÄÇËÂÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ½»ÍÈÿ À¾Áùýþ

É¾ÏÃúÿ Ï¾Ëÿ ËÂ¼Ç¼ÄËÌÿ ¼Áÿ ¼ÈËÿ À¾Á¼ËÍ¼ÇÁÂ½ÿ ÁÊÿ ¼ÈÇ½ÿ êÍ¼ÿ ÁÂÄ·ÿ ÇÊÿýý

¼ÈËÿÛ¾ÁÉ¾ÏÃÿÃËË¼½ÿÏÄÄÿÁÊÿ¼ÈËÿ¾Ë¿»Ç¾ËÃËÂ¼½ÿ»ÂÌË¾ÿ¼ÈÇ½ÿ½ËÍùýü

¼ÇÁÂÿ Ï¼ÿ ¼ÈËÿ ¼ÇÃËÿ ÁÊÿ Ç¼½ÿ Ë½¼ÏÎÄÇ½ÈÃËÂ¼úÿ Á¾úÿ ÇÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿýû

ÏÂ·ÿÛêèåÿÀ¾ÁÉ¾ÏÃÿ ÇÂÿ ËÊÊËÍ¼ÿ»ÀÁÂÿ ¼ÈËÿÌÏ¼Ëÿ ÁÊÿ ¼ÈËÿ ËÂÏÍ¼ùýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüõ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÃËÂ¼ÿ ÁÊÿ ¼ÈÇ½ÿêÍ¼úÿ ÂÁ¼ÿ ÄÏ¼Ë¾ÿ ¼ÈÏÂÿ ðöÿ ÌÏ·½ÿ ÏÊ¼Ë¾ÿ ½»ÍÈÿ ÌÏ¼Ëÿþ

ÁÊÿËÂÏÍ¼ÃËÂ¼øÿý

üÎûÿèÜÝØÖÞåÙ ÛÙÜ×åè×áÜÝØ êÛÛßáèêéßå ×Ü ÙåØáùü

çåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿû

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿú

üõûÿÛÙÜÛåÙ×Ò ÜÔÝåÙ êãÙååÞåÝ×Øøµÿù

üêûÿ Ûêèåÿ êØØåØØÞåÝ×øµ×ÈËÿ À¾ÁÀË¾¼·ÿø

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÏÉ¾ËËÿ ÇÂÿ¹¾Ç¼ÇÂÉÿ ¼ÁÿÏÿÛêèåÿÏ½½Ë½½ù÷

ÃËÂ¼úÿËÇ¼ÈË¾ÿÀ»¾½»ÏÂ¼ÿ ¼ÁÿÏÿÛêèåÿÏÉ¾ËËÃËÂ¼ÿÁ¾ÿö

Î·ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿØ¼Ï¼Ëÿ ÄÏ¹øÿþÿ

áÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿ ÏÂ·ÿ À¾ÁÀË¾¼·ÿ ¹Ç¼Èÿ Ã»Ä¼ÇÀÄËÿ Á¹Âùþþ

Ë¾½úÿ ËÏÍÈÿ Á¹ÂË¾ÿ Á¾ÿ ¼ÈËÿ Á¹ÂË¾³½ÿ Ï»¼ÈÁ¾Ç¶ËÌÿ ¾ËÀùþý

¾Ë½ËÂ¼Ï¼ÇºËÿ ½ÈÏÄÄÿ Ë¸ËÍ»¼Ëÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿþü

ºÁ¼Ëÿ ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿ Ø¼Ï¼Ëÿ ÄÏ¹úÿ Ï½ÿþû

ÏÀÀÄÇÍÏÎÄËøÿþú

üéûÿ ÛêÒÞåÝ× ØèâåçÖßåøµ×ÈËÿ À¾ÁÀË¾¼·ÿþù

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÏÉ¾ËËÿ ¼Áÿ Ïÿ ÀÏ·ÃËÂ¼ÿ ½ÍÈËÌ»ÄËÿ ¼ÈÏ¼ÿþø

ÇÌËÂ¼ÇÊÇË½ÿ ¼ÈËÿ ¼Ë¾Ãÿ ÁºË¾ÿ ¹ÈÇÍÈÿ Ûêèåÿ Ï½½Ë½½ùþ÷

ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿ Ì»Ëúÿ ¼ÈËÿ Ê¾Ë¿»ËÂÍ·ÿþö

¹Ç¼Èÿ ¹ÈÇÍÈÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¹ÇÄÄÿýÿ

ÎËÿ ÎÇÄÄËÌÿ ÏÂÌÿ ÏÃÁ»Â¼ÿ ÁÊÿ ËÏÍÈÿ ÇÂ½¼ÏÄÄÃËÂ¼úÿ ÏÂÌÿýþ

¼ÈËÿ ÏÂÂ»ÏÄÿ ÏÃÁ»Â¼ÿ Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ùýý

ÃËÂ¼øÿÖÀÁÂÿ Ê»ÄÄÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿ ÏÃÁ»Â¼ÿ ÁÊÿ ¼ÈËÿýü

ÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿÏÄÄÿÁ»¼½¼ÏÂÌÇÂÉÿ ÇÂùýû

¼Ë¾Ë½¼ÿ ÏÂÌÿ ÍÈÏ¾ÉË½ÿ ÏÂÌÿ ÏÂ·ÿ ÀËÂÏÄ¼ÇË½ÿ ¼ÈÏ¼ÿ ÃÏ·ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüô îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÎËÍÁÃËÿ Ì»Ëúÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ À¾ÁºÇÌËÿþ

¼ÈËÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ¹Ç¼Èÿ Ïÿ¹¾Ç¼¼ËÂÿý

½¼Ï¼ËÃËÂ¼ÿ ÍË¾¼ÇÊ·ÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿü

ÈÏ½ÿ ÎËËÂÿ ÀÏÇÌÿ ÇÂÿ Ê»ÄÄÿ ÏÂÌÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿû

½ÈÏÄÄÿ ÏÄ½Áÿ ½Ï¼Ç½Ê·ÿ ÏÄÄÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿ ÁÊÿ Ø¼Ï¼Ëÿ ÄÏ¹ÿú

¼ÁÿË¸¼ÇÂÉ»Ç½Èÿ¼ÈËÿÛêèåÿÄÇËÂøÿù

üôûÿ çáØèßÜØÖÙåØ éÒ ßÜèêß ãÜÕåÙÝÞåÝ×øµÿø

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇù÷

ÀÏ¼ÇÂÉÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿ ¼ÈËÿ ÍÁ½¼½ÿÏÂÌÿ¾Ç½Å½ÿÏ½½ÁÍÇÏ¼ËÌÿö

¹Ç¼Èÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ Ûêèåÿ À¾ÁÉ¾ÏÃúÿ ÇÂÍÄ»ÌÇÂÉÿþÿ

¾Ç½Å½ÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ¼ÈËÇ¾ÿ ÊÏÇÄ»¾Ëÿ ¼Áÿ ÀÏ·ÿ Ûêèåÿ Ï½½Ë½½ùþþ

ÃËÂ¼½ÿ ÏÂÌÿ ¼ÈËÿ ¾Ç½Åÿ ÁÊÿ ËÂÊÁ¾ÍËÃËÂ¼ÿ ÁÊÿ Ûêèåÿ ÄÇËÂ½øÿþý

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþü

Á¹ÂË¾ÿ¼ÈËÿËÊÊËÍ¼ÇºËÿÇÂ¼Ë¾Ë½¼ÿ¾Ï¼ËÿÁÊÿ¼ÈËÿÛêèåÿÏ½½Ë½½ùþû

ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿ ÏÄÄÿ À¾ÁÉ¾ÏÃÿ ÊËË½øÿ ×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾Âùþú

ÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÄËÏ¾Ä·ÿ ÏÂÌÿ ÍÁÂ½ÀÇÍ»Á»½Ä·ÿ À¾ÁºÇÌËÿ ¼ÈËÿþù

À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼ÈËÿ ¾ÇÉÈ¼ÿ ¼Áÿ ¾Ë½ÍÇÂÌÿ ÈÇ½ÿ Á¾ÿ ÈË¾ÿ ÌËÍÇùþø

½ÇÁÂÿ¼ÁÿËÂ¼Ë¾ÿÇÂ¼ÁÿÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼úÿ¹Ç¼ÈÇÂÿóÿÌÏ·½ÿþ÷

ÁÊÿ¼ÈËÿÁ¾ÇÉÇÂÏÄÿ¼¾ÏÂ½ÏÍ¼ÇÁÂøÿþö

üóûÿ ÝÜ×áèå ×Ü ßáåÝâÜßçåÙØøµéËÊÁ¾Ëÿ ËÂ¼Ë¾ùýÿ

ÇÂÉÿ ÇÂ¼Áÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ÊÏºÁ¾ÿ ÁÊÿ Ïÿýþ

Ûêèåÿ Ï½½Ë½½ÃËÂ¼úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ Á¾ÿ ¼ÈËÿ ÄÁÍÏÄÿýý

ÉÁºË¾ÂÃËÂ¼ÿ½ÈÏÄÄÿÀ¾ÁºÇÌËÿ ¼Áÿ ¼ÈËÿÈÁÄÌË¾½ÿÁÊÿÏÂ·ÿË¸Ç½¼ùýü

ÇÂÉÿÃÁ¾¼ÉÏÉË½ÿ ÁÂÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ¹¾Ç¼¼ËÂÿ ÂÁ¼ÇÍËÿ ÁÊÿ ¼ÈËÿýû

¼Ë¾Ã½ÿÁÊÿ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüüó îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



õöÿ

ÿðé
ÿ
üùøø

ÿ
ïð

üòûÿ èÜÝäáçåÝ×áêßá×ÒøµêÂ·ÿ ÀË¾½ÁÂÏÄÿ ÊÇÂÏÂÍÇÏÄÿþ

ÇÂÊÁ¾ÃÏ¼ÇÁÂÿ À¾ÁºÇÌËÌÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ Ïÿ ÄÁÍÏÄÿý

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿÏÂÿËÂ¼Ç¼·ÿÏÌÃÇÂÇ½¼Ë¾ÇÂÉÿÏÿÛêèåÿÀ¾Áùü

É¾ÏÃÿ ÁÂÿ ÎËÈÏÄÊÿ ÁÊÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÁÃÀÄ·ÿû

¹Ç¼Èÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÁÍÏÄúÿ Ø¼Ï¼Ëúÿ ÏÂÌÿ äËÌË¾ÏÄÿ ÄÏ¹½ÿ ÉÁºùú

Ë¾ÂÇÂÉÿ¼ÈËÿÀ¾ÇºÏÍ·ÿÁÊÿ¼ÈËÿÇÂÊÁ¾ÃÏ¼ÇÁÂøÿù

üÍûÿÙåÚÖáÙåÞåÝ×Ø êÛÛßáèêéßå ÜÝßÒ ×Ü ÝÜÝùÙåØùø

áçåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿ÷

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼ÁÿÂÁÂù¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿö

üõûÿ êÖ×âÜÙáÑê×áÜÝ éÒ ßáåÝâÜßçåÙØøµéËùþÿ

ÊÁ¾Ëÿ ËÂ¼Ë¾ÇÂÉÿ ÇÂ¼Áÿ Ïÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ ¹Ç¼Èÿ Ïÿ ÄÁÍÏÄÿþþ

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿ ºÁ¼ÇÂÉÿ ÇÂÿ ÊÏºÁ¾ÿ ÁÊÿÛêèåÿÏ½½Ë½½ÃËÂ¼½ÿþý

ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ½ÀËÍÇÊÇËÌÿ Î·ÿ Ø¼Ï¼Ëÿ ÄÏ¹úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþü

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÁÎ¼ÏÇÂÿ ¹¾Ç¼¼ËÂÿ Ï»¼ÈÁ¾Ç¶Ï¼ÇÁÂÿ Ê¾ÁÃÿ ¼ÈËÿþû

ÈÁÄÌË¾½ÿÁÊÿ¼ÈËÿÊÇ¾½¼ÿÃÁ¾¼ÉÏÉËÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþú

üôûÿÛêèåÿêãÙååÞåÝ×øµÿþù

üêûÿ ×åÙÞØøµ×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÏÂÌÿþø

¼ÈËÿ Á¹ÂË¾ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ¼Áÿ ¹ÈÇÍÈÿ ¼ÈËÿ Ûêèåÿþ÷

Ï½½Ë½½ÃËÂ¼ÿ ÏÀÀÄÇË½ÿ Ï¼ÿ ¼ÈËÿ ¼ÇÃËÿ ÁÊÿ ÍÁÃÃËÂÍËùþö

ÃËÂ¼ÿ ÁÊÿ Ï½½Ë½½ÃËÂ¼ÿ ½ÈÏÄÄÿ ËÂ¼Ë¾ÿ ÇÂ¼Áÿ Ïÿ ¹¾Ç¼¼ËÂÿýÿ

Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ ÏÌÌ¾Ë½½ÇÂÉÿ ¼ÈËÿ ¼Ë¾Ã½ÿ ÁÊÿ ¼ÈËÿýþ

Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼øÿ áÂÿ ¼ÈËÿ ÍÏ½Ëÿ ÁÊÿ ÏÂ·ÿ À¾ÁÀùýý

Ë¾¼·ÿ¹Ç¼ÈÿÃ»Ä¼ÇÀÄËÿÁ¹ÂË¾½úÿ¼ÈËÿÛêèåÿÏÉ¾ËËÃËÂ¼ÿýü

½ÈÏÄÄÿÎËÿ½ÇÉÂËÌÿÎ·ÿÏÄÄÿÁ¹ÂË¾½ÿÁ¾ÿ¼ÈËÇ¾ÿ ÄËÉÏÄÄ·ÿÏ»ùýû

¼ÈÁ¾Ç¶ËÌÿ¾ËÀ¾Ë½ËÂ¼Ï¼ÇºËÿÁ¾ÿ¾ËÀ¾Ë½ËÂ¼Ï¼ÇºË½øÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûü îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üéûÿÛêèåÿ áÞÛÙÜÕåÞåÝ×Øøµ×ÈËÿÀ¾ÁÀË¾¼·ÿþ

Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÍÁÂ¼¾ÏÍ¼ÿ ÊÁ¾ÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿý

À»¾ÍÈÏ½Ëÿ ÃÏ¼Ë¾ÇÏÄ½ÿ ¼Áÿ ÎËÿ »½ËÌÿ ÇÂÿ ÃÏÅÇÂÉÿ ½»ÍÈÿü

ÇÃÀ¾ÁºËÃËÂ¼½úÿ Á¾ÿ ÎÁ¼Èúÿ ÏÂÌÿ »ÀÁÂÿ ½»ÎÃÇ½½ÇÁÂÿ ÁÊÿû

ÌÁÍ»ÃËÂ¼Ï¼ÇÁÂÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾Âùú

ÃËÂ¼úÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½Î»¾½Ëÿ Ê»ÂÌ½ÿù

¼Áÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ÇÂÿ ÀÏ·ÃËÂ¼ÿ ÊÁ¾ÿ ¼ÈËÿø

Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ Á¾ÿÃÏ¼Ë¾ÇÏÄ½ÿ »½ËÌÿ ÇÂÿÃÏÅù÷

ÇÂÉÿ½»ÍÈÿÇÃÀ¾ÁºËÃËÂ¼½øÿö

üèûÿ ÛêÒÞåÝ× ØèâåçÖßåøµ×ÈËÿ Ûêèåÿþÿ

ÏÉ¾ËËÃËÂ¼ÿ ½ÈÏÄÄÿ ÇÂÍÄ»ÌËÿ Ïÿ ÀÏ·ÃËÂ¼ÿ ½ÍÈËÌ»ÄËÿþþ

½ÈÁ¹ÇÂÉÿ ¼ÈËÿ ¼Ë¾Ãÿ ÁºË¾ÿ ¹ÈÇÍÈÿ ÀÏ·ÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿþý

Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ï½½Ë½½ÃËÂ¼úÿ ¼ÈËÿ Ê¾Ë¿»ËÂÍ·ÿ ¹Ç¼Èÿþü

¹ÈÇÍÈÿ ÀÏ·ÃËÂ¼½ÿ ¹ÇÄÄÿ ÎËÿ ÎÇÄÄËÌÿ ÏÂÌÿ ÏÃÁ»Â¼ÿ ÁÊÿþû

ËÏÍÈÿ ÀÏ·ÃËÂ¼úÿ ÏÂÌÿ ¼ÈËÿ ÏÂÂ»ÏÄÿ ÏÃÁ»Â¼ÿ Ì»Ëÿ ÁÂÿþú

¼ÈËÿ Ï½½Ë½½ÃËÂ¼øÿ ÖÀÁÂÿ Ê»ÄÄÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿþù

ÏÃÁ»Â¼ÿ ÁÊÿ ¼ÈËÿ Ï½½Ë½½ÃËÂ¼úÿ ÇÂÍÄ»ÌÇÂÉÿ ÏÄÄÿ Á»¼ùþø

½¼ÏÂÌÇÂÉÿ ÇÂ¼Ë¾Ë½¼ÿÏÂÌÿÍÈÏ¾ÉË½ÿÏÂÌÿÏÂ·ÿÀËÂÏÄ¼ÇË½ÿþ÷

¼ÈÏ¼ÿ ÃÏ·ÿ ÎËÍÁÃËÿ Ì»Ëúÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿþö

½ÈÏÄÄÿ À¾ÁºÇÌËÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿýÿ

¹Ç¼Èÿ Ïÿ¹¾Ç¼¼ËÂÿ ½¼Ï¼ËÃËÂ¼ÿ ÍË¾¼ÇÊ·ÇÂÉÿ ¼ÈÏ¼ÿ ¼ÈËÿ Ï½ùýþ

½Ë½½ÃËÂ¼ÿ ÈÏ½ÿ ÎËËÂÿ ÀÏÇÌÿ ÇÂÿ Ê»ÄÄÿ ÏÂÌÿ ¼ÈËÿ ÄÁÍÏÄÿýý

ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÏÄ½Áÿ ½Ï¼Ç½Ê·ÿ ÏÄÄÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿýü

ÁÊÿØ¼Ï¼ËÿÄÏ¹ÿ¼ÁÿË¸¼ÇÂÉ»Ç½Èÿ¼ÈËÿÛêèåÿÄÇËÂøÿýû

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûû îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



õôÿ

ÿðé
ÿ
üùøø

ÿ
ïð

üóûÿ çáØèßÜØÖÙåØ éÒ ßÜèêß ãÜÕåÙÝÞåÝ×øµÿþ

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÌÇ½ÍÄÁ½Ëÿ ¼Áÿ ¼ÈËÿ ÀÏ¾¼ÇÍÇùý

ÀÏ¼ÇÂÉÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾½ÿ ¼ÈËÿ ÍÁ½¼½ÿ ÏÂÌÿ ¾Ç½Å½ÿ Ï½½ÁÍÇùü

Ï¼ËÌÿ ¹Ç¼Èÿ ÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿ ÇÂÿ ¼ÈËÿ À¾ÁÉ¾ÏÃúÿ ÇÂÍÄ»ÌÇÂÉÿû

¾Ç½Å½ÿ ¾ËÄÏ¼ËÌÿ ¼Áÿ ¼ÈËÇ¾ÿ ÊÏÇÄ»¾Ëÿ ¼Áÿ ÃÏÅËÿ ÀÏ·ÃËÂ¼½ÿ ÏÂÌÿú

¼ÈËÿ¾Ç½ÅÿÁÊÿËÂÊÁ¾ÍËÃËÂ¼ÿÁÊÿÛêèåÿÄÇËÂ½øÿù

üòûÿ èÜÝäáçåÝ×áêßá×ÒøµêÂ·ÿ ÀË¾½ÁÂÏÄÿ ÊÇÂÏÂÍÇÏÄÿø

ÇÂÊÁ¾ÃÏ¼ÇÁÂÿ À¾ÁºÇÌËÌÿ Î·ÿ Ïÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿ Ïÿ ÄÁÍÏÄÿ÷

ÉÁºË¾ÂÃËÂ¼ÿÁ¾ÿÏÂÿËÂ¼Ç¼·ÿÏÌÃÇÂÇ½¼Ë¾ÇÂÉÿÏÿÛêèåÿÀ¾Áùö

É¾ÏÃÿ ÁÂÿ ÎËÈÏÄÊÿ ÁÊÿ Ïÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÍÁÃÀÄ·ÿþÿ

¹Ç¼Èÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÁÍÏÄúÿ Ø¼Ï¼Ëúÿ ÏÂÌÿ äËÌË¾ÏÄÿ ÄÏ¹½ÿ ÉÁºùþþ

Ë¾ÂÇÂÉÿ¼ÈËÿÀ¾ÇºÏÍ·ÿÁÊÿ¼ÈËÿÇÂÊÁ¾ÃÏ¼ÇÁÂøÿþý

üÌûÿ ÛÖéßáè ÝÜ×áèå Üä Ûêèåÿ êØØåØØÞåÝ×øµ×ÈËÿþü

ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÊÇÄËÿ Ïÿ À»ÎÄÇÍÿ ÂÁ¼ÇÍËÿ ÁÊÿ ¼ÈËÿ Ûêèåÿþû

Ï½½Ë½½ÃËÂ¼ÿÇÂÿÏÿÃÏÂÂË¾ÿ½»ÊÊÇÍÇËÂ¼ÿ¼ÁÿÀ¾ÁºÇÌËÿÂÁ¼ÇÍËÿÁÊÿ¼ÈËÿþú

ÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ¼ÁÿÀÁ¼ËÂ¼ÇÏÄÿ ÄËÂÌË¾½ÿÏÂÌÿÀÁ¼ËÂ¼ÇÏÄÿÀ»¾ùþù

ÍÈÏ½Ë¾½ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·øÿ ×ÈËÿ ÂÁ¼ÇÍËÿ ½ÈÏÄÄÿ ÍÁÂ½Ç½¼ÿ ÁÊÿ ¼ÈËÿþø

ÊÁÄÄÁ¹ÇÂÉÿ ½¼Ï¼ËÃËÂ¼ÿ Á¾ÿ Ç¼½ÿ ½»Î½¼ÏÂ¼ÇÏÄÿ Ë¿»ÇºÏÄËÂ¼ìÿ ´´×ÈÇ½ÿþ÷

À¾ÁÀË¾¼·ÿ Ç½ÿ ½»ÎÆËÍ¼ÿ ¼Áÿ Ïÿ ¼Ï¸ÿ Á¾ÿ Ï½½Ë½½ÃËÂ¼ÿ ¼ÈÏ¼ÿ Ç½ÿ ÄËºÇËÌÿþö

¼Áÿ ÊÇÂÏÂÍËÿ ¼ÈËÿ ÇÂ½¼ÏÄÄÏ¼ÇÁÂÿ ÁÊÿ ¿»ÏÄÇÊ·ÇÂÉÿ ËÂË¾É·ÿÏÂÌÿ¹Ï¼Ë¾ÿýÿ

ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ Á¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿýþ

ÇÃÀ¾ÁºËÃËÂ¼½øÿ×ÈËÿ¼Ï¸ÿÁ¾ÿÏ½½Ë½½ÃËÂ¼ÿÇ½ÿ½ËÍ»¾ËÌÿÎ·ÿÏÿÄÇËÂÿýý

¼ÈÏ¼ÿÇ½ÿ½ËÂÇÁ¾ÿ¼ÁÿÏÄÄÿÀ¾ÇºÏ¼ËÿÄÇËÂ½ø³³øÿýü

üËûÿ åßáãáéáßá×Ò Üä ÙåØáçåÝ×áêß ÛÙÜÛåÙ×Ò ÜÔÝùýû

åÙØøµéËÊÁ¾Ëÿ ÄËº·ÇÂÉÿ ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÁÂÿÏÿ À¾ÁÀË¾¼·úÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûú îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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¼ÈËÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼ÿ½ÈÏÄÄÿËÂ½»¾Ëÿ¼ÈÏ¼ÿÏÄÄÿÁÊÿ ¼ÈËÿ ÊÁÄÄÁ¹ÇÂÉÿþ

Ï¾Ëÿ¼¾»Ëÿ¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¼ÈËÿÀ¾ÁÀË¾¼·ìÿý

üõûÿ êÄÄÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿ ÏÂÌÿ ÏÂ·ÿ Á¼ÈË¾ÿ À»ÎÄÇÍÿ Ï½ùü

½Ë½½ÃËÂ¼½ÿ Ï¾Ëÿ Í»¾¾ËÂ¼ÿ ÏÂÌÿ ÈÏºËÿ ÎËËÂÿ Í»¾¾ËÂ¼ÿ ÊÁ¾ÿ óÿû

·ËÏ¾½ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ÀË¾ÇÁÌÿ ÁÊÿ Á¹ÂË¾½ÈÇÀúÿú

¹ÈÇÍÈËºË¾ÿÀË¾ÇÁÌÿÇ½ÿ½ÈÁ¾¼Ë¾øÿù

üôûÿ×ÈË¾ËÿÏ¾Ëÿ ÂÁÿ ÇÂºÁÄ»Â¼Ï¾·ÿ ÄÇËÂ½úÿ ½»ÍÈÿ Ï½ÿÃËùø

ÍÈÏÂÇÍ½ÿÄÇËÂ½úÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿÇÂÿË¸ÍË½½ÿÁÊÿþõúöööøÿ÷

üóûÿÝÁÿÂÁ¼ÇÍË½ÿÁÊÿÌËÊÏ»Ä¼ÿÏÂÌÿÂÁ¼ÿÃÁ¾Ëÿ¼ÈÏÂÿÁÂËÿö

ÇÂ½¼ÏÂÍËÿ ÁÊÿ À¾ÁÀË¾¼·ùÎÏ½ËÌÿ ÌËÎ¼ÿ ÌËÄÇÂ¿»ËÂÍ·ÿ ÈÏºËÿþÿ

ÎËËÂÿ ¾ËÍÁ¾ÌËÌÿ Ì»¾ÇÂÉÿ ¼ÈËÿ ÀÏ½¼ÿ óÿ ·ËÏ¾½ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀùþþ

Ë¾¼·ÿÁ¹ÂË¾³½ÿÀË¾ÇÁÌÿÁÊÿÁ¹ÂË¾½ÈÇÀúÿ¹ÈÇÍÈËºË¾ÿÀË¾ÇÁÌÿÇ½ÿþý

½ÈÁ¾¼Ë¾øÿþü

üòûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿÈÏ½ÿÂÁ¼ÿ ÊÇÄËÌÿ ÊÁ¾ÿ Á¾ÿ ÌËùþû

ÍÄÏ¾ËÌÿÎÏÂÅ¾»À¼Í·ÿÇÂÿ¼ÈËÿÀ¾ËºÇÁ»½ÿïÿ·ËÏ¾½øÿþú

üñûÿ ×ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ Ç½ÿ Í»¾¾ËÂ¼ÿ ÁÂÿ ÏÄÄÿÃÁ¾¼ùþù

ÉÏÉËÿÌËÎ¼ÿÁÂÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþø

üðûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿÁ¾ÿ Á¹ÂË¾½ÿÏ¾Ëÿ ¼ÈËÿÈÁÄÌùþ÷

Ë¾½ÿÁÊÿ¾ËÍÁ¾ÌÿÁÊÿ¼ÈËÿÀ¾ÁÀË¾¼·øÿþö

üïûÿ×ÈËÿÀ¾ÁÀË¾¼·ÿ ¼Ç¼ÄËÿ Ç½ÿÂÁ¼ÿ½»ÎÆËÍ¼ÿ ¼ÁÿÀÁ¹Ë¾ÿÁÊÿýÿ

Ï¼¼Á¾ÂË·úÿ ËÏ½ËÃËÂ¼½úÿ Á¾ÿ ½»ÎÁ¾ÌÇÂÏ¼ÇÁÂÿ ÏÉ¾ËËÃËÂ¼½ÿýþ

¾Ë½¼¾ÇÍ¼ÇÂÉÿ ¼ÈËÿ Ï»¼ÈÁ¾Ç¼·ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ¼Áÿýý

½»ÎÆËÍ¼ÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿ¼ÁÿÏÿÛêèåÿÄÇËÂøÿýü

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûù îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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üîûÿ ×ÈËÿ À¾ÁÀË¾¼·ÿ ÃËË¼½ÿ ÏÂ·ÿ ÉËÁÉ¾ÏÀÈÇÍÿ ËÄÇÉÇùþ

ÎÇÄÇ¼·ÿ ¾Ë¿»Ç¾ËÃËÂ¼½ÿ Ë½¼ÏÎÄÇ½ÈËÌÿ Î·ÿ ¼ÈËÿ Ûêèåÿ À¾Áùý

É¾ÏÃøÿü

×ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÃÏ·ÿ ÏÌÁÀ¼ÿ ÏÌÌÇ¼ÇÁÂÏÄÿ Í¾Ç¼Ë¾ÇÏúÿ ÏÀùû

À¾ÁÀ¾ÇÏ¼Ëÿ ¼ÁÿÛêèåÿÀ¾ÁÉ¾ÏÃ½úÿ ÊÁ¾ÿÌË¼Ë¾ÃÇÂÇÂÉÿ¹ÈË¼ÈË¾ÿ ¼Áÿú

À¾ÁºÇÌËÿÛêèåÿÊÇÂÏÂÍÇÂÉÿ¼ÁÿÏÿÀ¾ÁÀË¾¼·øÿù

üÊûÿ ÚÖêßáäÒáÝã áÞÛÙÜÕåÞåÝ×Ø êÝç ÚÖêßáäÒáÝãÿø

èÜÝ×Ùêè×ÜÙØ äÜÙ ÙåØáçåÝ×áêß ÛÙÜÛåÙ×áåØøµÛêèåÿ÷

ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÊÁ¾ÿ ¾Ë½ÇÌËÂ¼ÇÏÄÿ À¾ÁÀË¾¼ÇË½ÿ ½ÈÏÄÄÿ ÎËÿ ¿»ÏÄÇÊÇËÌÿö

ÇÊÿ¼ÈË·ÿÃËË¼ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉÿÍ¾Ç¼Ë¾ÇÏìÿþÿ

üõûÿ êÖçá×øµäÁ¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿþþ

ÏÂÌÿ ËÂË¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÇÃÀ¾ÁºËùþý

ÃËÂ¼½úÿ ÏÂÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ ÀË¾ÊÁ¾ÃËÌÿ Î·ÿ Ïÿþü

ÀË¾½ÁÂÿ ¹ÈÁÿ ÈÏ½ÿ ÎËËÂÿ ÍË¾¼ÇÊÇËÌÿ Ï½ÿ Ïÿ Î»ÇÄÌÇÂÉÿ ÏÂÏÄ·½¼ÿþû

Î·ÿ¼ÈËÿé»ÇÄÌÇÂÉÿÛË¾ÊÁ¾ÃÏÂÍËÿáÂ½¼Ç¼»¼ËÿÁ¾ÿÏ½ÿÏÿâÁÃËÿþú

åÂË¾É·ÿ ÙÏ¼ÇÂÉÿ Ø·½¼ËÃÿ üâåÙØûÿ ÙÏ¼Ë¾ÿ Î·ÿ Ïÿ ÙÏ¼ÇÂÉÿþù

Û¾ÁºÇÌË¾ÿ ÏÍÍ¾ËÌÇ¼ËÌÿ Î·ÿ ¼ÈËÿÙË½ÇÌËÂ¼ÇÏÄÿ åÂË¾É·ÿ ØË¾ºùþø

ÇÍË½ÿÝË¼¹Á¾ÅÿüÙåØÝå×ûëÿÁ¾ÿ¹ÈÁÿÈÏ½ÿÁÎ¼ÏÇÂËÌÿÁ¼ÈË¾ÿþ÷

½ÇÃÇÄÏ¾ÿ ÇÂÌËÀËÂÌËÂ¼ÿ ÍË¾¼ÇÊÇÍÏ¼ÇÁÂÿ ½ÈÏÄÄÿ ÈÏºËÿ ÎËËÂÿþö

ÍÁÃÃÇ½½ÇÁÂËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ Á¾ÿ ¼ÈËÿ À¾ÁÀùýÿ

Ë¾¼·ÿ Á¹ÂË¾ÿÏÂÌÿ ¼ÈËÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ ½ÈÏÄÄµÿýþ

üêûÿÇÌËÂ¼ÇÊ·ÿ¾ËÍÁÃÃËÂÌËÌÿËÂË¾É·ÿÍÁÂ½Ë¾ºÏùýý

¼ÇÁÂúÿ ËÊÊÇÍÇËÂÍ·úÿ ÏÂÌ÷Á¾ÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÇÃÀ¾ÁºËùýü

ÃËÂ¼½ÿ ÏÂÌÿ ½»ÍÈÿ ¾ËÍÁÃÃËÂÌËÌÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿýû

Ã»½¼ÿ ÇÂÍÄ»ÌËÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ À¾ÁÀÁ½ËÌÿ ¼Áÿ ÎËÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûø îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÊÇÂÏÂÍËÌÿ ¹Ç¼Èÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ¼Áÿ ¼ÈËÿ Ë¸ùþ

¼ËÂ¼ÿÀË¾ÃÇ¼¼ËÌÿÎ·ÿÄÏ¹ëÿý

üéûÿ Ë½¼ÇÃÏ¼Ëÿ ¼ÈËÿ ÀÁ¼ËÂ¼ÇÏÄÿ ÍÁ½¼ÿ ½ÏºÇÂÉ½úÿü

»½ËÊ»Äÿ ÄÇÊËúÿ ÎËÂËÊÇ¼ùÍÁ½¼ÿ ¾Ï¼ÇÁúÿ ÏÂÌÿ ½ÇÃÀÄËÿ ÀÏ·ùû

ÎÏÍÅÿ Á¾ÿ ¾Ë¼»¾Âÿ ÁÂÿ ÇÂºË½¼ÃËÂ¼ÿ ÊÁ¾ÿ ËÏÍÈÿ ÇÃÀ¾ÁºËùú

ÃËÂ¼ëÿÏÂÌÿù

üèûÿÀ¾ÁºÇÌËÿ ¼ÈËÿË½¼ÇÃÏ¼ËÌÿÁºË¾ÏÄÄÿÌÇÊÊË¾ËÂÍËÿø

ÇÂÿ ÏÂÂ»ÏÄÿ ËÂË¾É·ÿ ÍÁ½¼½ÿ ¹Ç¼Èÿ ÏÂÌÿ ¹Ç¼ÈÁ»¼ÿ ¼ÈËÿ÷

¾ËÍÁÃÃËÂÌËÌÿÇÃÀ¾ÁºËÃËÂ¼½øÿö

Ø¼Ï¼Ëÿ ÄÏ¹ÿÃÏ·ÿÀ¾ÁºÇÌËÿ¼ÈÏ¼ÿ¼ÈËÿÍÁ½¼ÿÁÊÿ¼ÈËÿÏ»ÌÇ¼ÿÏÂÌÿþÿ

¼ÈËÿ ÍÁ½¼ÿ ÁÊÿ Ïÿ ¹Ï¾¾ÏÂ¼·ÿ ÍÁºË¾ÇÂÉÿ ¼ÈËÿ ÊÇÂÏÂÍËÌÿ ÇÃùþþ

À¾ÁºËÃËÂ¼½ÿÃÏ·ÿ ÎËÿ ÇÂÍÄ»ÌËÌÿ ÇÂÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÏÃÁ»Â¼ÿ ÊÇùþý

ÂÏÂÍËÌøÿþü

üôûÿ êääáÓåç äÜÙ ÖØåäÖß ßáäåøµ×ÈËÿ ÄÁÍÏÄÿþû

ÉÁºË¾ÂÃËÂ¼ÿ ½ÈÏÄÄÿ ÈÏºËÿÌË¼Ë¾ÃÇÂËÌÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿþú

Ï¾ËÿÇÂ¼ËÂÌËÌÿ¼ÁÿÎËÿÏÊÊÇ¸ËÌÿ¼Áÿ¼ÈËÿÀ¾ÁÀË¾¼·ÿ ÊÁ¾ÿ¼ÈËÿËÂùþù

¼Ç¾Ëÿ»½ËÊ»Äÿ ÄÇÊËÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿÎÏ½ËÌÿÁÂÿ ¼ÈËÿ Ë¸ùþø

ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿ ÁÊÿ ËÂË¾É·ÿ ÍÁÂ½Ë¾ºÏ¼ÇÁÂúÿ ËÊÊÇÍÇËÂÍ·úÿþ÷

ÏÂÌÿ ÍÄËÏÂÿ ËÂË¾É·ÿÃËÏ½»¾Ë½ÿ ÏÀÀ¾ÁºËÌÿ Î·ÿ ¼ÈËÿçËÀÏ¾¼ùþö

ÃËÂ¼ÿÁÊÿåÂË¾É·øÿýÿ

üóûÿ ÚÖêßáäáåç èÜÝ×Ùêè×ÜÙØøµ×ÈËÿ ÇÃÀ¾ÁºËùýþ

ÃËÂ¼½ÿÃ»½¼ÿ ÎËÿÃÏÌËÿ Î·ÿÏÿ ÍÁÂ¼¾ÏÍ¼Á¾ÿ Á¾ÿ ÍÁÂ¼¾ÏÍ¼Á¾½úÿýý

ÌË¼Ë¾ÃÇÂËÌÿ Î·ÿ ¼ÈËÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ¼Áÿ ÎËÿ ¿»ÏÄÇÊÇËÌÿýü

¼Áÿ ÃÏÅËÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½øÿ êÿ ÄÁÍÏÄÿ ÉÁºË¾Âùýû

ÃËÂ¼ÿ ÃÏ·ÿ ÏÍÍËÀ¼ÿ Ïÿ ÌË½ÇÉÂÏ¼ÇÁÂÿ ÁÊÿ ÍÁÂ¼¾ÏÍ¼Á¾½ÿ Ï½ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüû÷ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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¿»ÏÄÇÊÇËÌÿ ÃÏÌËÿ Î·ÿ ÏÂÿ ËÄËÍ¼¾ÇÍÿ Á¾ÿ ÉÏ½ÿ »¼ÇÄÇ¼·ÿ Á¾ÿ ÏÂùþ

Á¼ÈË¾ÿ ÏÀÀ¾ÁÀ¾ÇÏ¼Ëÿ ËÂ¼Ç¼·øÿ êÂ·ÿ ¹Á¾Åÿ ¾Ë¿»Ç¾ÇÂÉÿ Ïÿ ÄÇùý

ÍËÂ½Ëÿ»ÂÌË¾ÿ ÏÀÀÄÇÍÏÎÄËÿ ÄÏ¹ÿ ½ÈÏÄÄÿ ÎËÿÀË¾ÊÁ¾ÃËÌÿ Î·ÿ ÏÂÿü

ÇÂÌÇºÇÌ»ÏÄÿ ÈÁÄÌÇÂÉÿ ½»ÍÈÿ ÄÇÍËÂ½Ëøÿ êÿ ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿû

ÃÏ·ÿ ËÄËÍ¼ÿ ¼Áÿ À¾ÁºÇÌËÿ ÊÇÂÏÂÍÇÂÉÿ ÊÁ¾ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿú

ÃÏÌËÿ Î·ÿ ¼ÈËÿ Á¹ÂË¾ÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·úÿ Î»¼ÿ ½ÈÏÄÄÿ ÂÁ¼ÿù

ÀË¾ÃÇ¼ÿ ¼ÈËÿ ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿ Á¹ÂË¾³½ÿ ÄÏÎÁ¾ÿ ¼Áÿ ÎËÿ ÇÂÍÄ»ÌËÌÿø

ÇÂÿ¼ÈËÿÏÃÁ»Â¼ÿÊÇÂÏÂÍËÌøÿ÷

üòûÿ çáØéÖÙØåÞåÝ× Üä ÛêÒÞåÝ×Øøµêÿ ÄÁÍÏÄÿö

ÉÁºË¾ÂÃËÂ¼ÿ Ã»½¼ÿ ¾Ë¿»Ç¾Ëúÿ À¾ÇÁ¾ÿ ¼Áÿ ÌÇ½Î»¾½ËÃËÂ¼ÿ ÁÊÿþÿ

ÊÇÂÏÄÿ ÀÏ·ÃËÂ¼½ÿ ÊÁ¾ÿ ¼ÈËÿ ÊÇÂÏÂÍËÌÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ ½»Îùþþ

ÃÇ½½ÇÁÂÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ÇÂÿ Ïÿ ÊÁ¾Ãÿ ÏÍÍËÀ¼ÏÎÄËÿþý

¼Áÿ¼ÈËÿÄÁÍÏÄÿÉÁºË¾ÂÃËÂ¼ÿÁÊµÿþü

üêûÿ Ïÿ ÌÁÍ»ÃËÂ¼ÿ ½ÇÉÂËÌÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ùÿþû

Á¹ÂË¾ÿ¾Ë¿»Ë½¼ÇÂÉÿÌÇ½Î»¾½ËÃËÂ¼ÿÁÊÿÊ»ÂÌ½ëÿþú

üéûÿ Ïÿ ÍË¾¼ÇÊÇÍÏ¼Ëÿ ÁÊÿ ÍÁÃÀÄË¼ÇÁÂúÿ ÍË¾¼ÇÊ·ÇÂÉÿþù

¼ÈÏ¼ÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ÈÏºËÿ ÎËËÂÿ ÇÂ½¼ÏÄÄËÌÿ ½Ï¼Ç½ÊÏÍùþø

¼Á¾ÇÄ·ëÿÏÂÌÿþ÷

üèûÿ ÌÁÍ»ÃËÂ¼Ï¼ÇÁÂÿ ÁÊÿ ÏÄÄÿ ÍÁ½¼½ÿ ¼Áÿ ÎËÿ ÊÇùþö

ÂÏÂÍËÌÿÏÂÌÿÍÁÀÇË½ÿÁÊÿÏÂ·ÿ¾Ë¿»Ç¾ËÌÿÀË¾ÃÇ¼½øÿýÿ

üÉûÿäáÝêÝèáÝã ×åÙÞØ êÛÛßáèêéßå ÜÝßÒ ×Ü ÙåØáùýþ

çåÝ×áêß ÛÙÜÛåÙ×Òøµêÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËúÿýý

¹Ç¼Èÿ¾Ë½ÀËÍ¼ÿ¼Áÿ¾Ë½ÇÌËÂ¼ÇÏÄÿÀ¾ÁÀË¾¼·úÿÊÁ¾ÿ¼ÈËÿÊÁÄÄÁ¹ÇÂÉìÿýü

üõûÿ êÞÜÖÝ× äáÝêÝèåçøµÛêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿýû

½ÈÏÄÄÿÎËÿÊÇÂÏÂÍËÌÿÁÂÿ¼Ë¾Ã½ÿ½»ÍÈÿ¼ÈÏ¼ÿ¼ÈËÿ¼Á¼ÏÄÿËÂË¾É·ÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûö îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
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ÏÂÌÿ ¹Ï¼Ë¾ÿ ÍÁ½¼ÿ ½ÏºÇÂÉ½ÿ ¾ËÏÄÇ¶ËÌÿ Î·ÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿþ

Á¹ÂË¾ÿ ÏÂÌÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ½»ÍÍË½½Á¾½ÿ Ì»¾ÇÂÉÿý

¼ÈËÿ »½ËÊ»Äÿ ÄÇºË½ÿ ÁÊÿ ¼ÈËÿ ÇÃÀ¾ÁºËÃËÂ¼½úÿ Ï½ÿ ÌË¼Ë¾ÃÇÂËÌÿü

Î·ÿ ¼ÈËÿ Ï»ÌÇ¼ÿ Á¾ÿ ÊËÏ½ÇÎÇÄÇ¼·ÿ ½¼»Ì·ÿ À»¾½»ÏÂ¼ÿ ¼Áÿ ½»Îùû

½ËÍ¼ÇÁÂÿ üÊûüõûúÿ Ï¾Ëÿ Ë¸ÀËÍ¼ËÌÿ ¼Áÿ Ë¸ÍËËÌÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÍÁ½¼ÿú

¼Áÿ ¼ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿÏÂÌÿ ¼ÈËÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾³½ÿ ½»Íùù

ÍË½½Á¾½ÿÁÊÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼øÿáÂÿÌË¼Ë¾ÃÇÂÇÂÉÿ¼ÈËÿø

ÏÃÁ»Â¼ÿ ¼ÈÏ¼ÿ ÃÏ·ÿ ÎËÿ ÊÇÂÏÂÍËÌÿ Î·ÿ Ïÿ Ûêèåÿ Ï½½Ë½½ù÷

ÃËÂ¼úÿ ¼ÈËÿ ¼Á¼ÏÄÿ ÏÃÁ»Â¼ÿ ÁÊÿ ÏÄÄÿ ¾ËÎÏ¼Ë½úÿ É¾ÏÂ¼½úÿ ÏÂÌÿö

Á¼ÈË¾ÿ ÌÇ¾ËÍ¼ÿ ÊÇÂÏÂÍÇÏÄÿ Ï½½Ç½¼ÏÂÍËÿ ¾ËÍËÇºËÌÿ Î·ÿ ¼ÈËÿþÿ

Á¹ÂË¾ÿ ÁÂÿ ÏÍÍÁ»Â¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËÃËÂ¼½ÿ ½ÈÏÄÄÿþþ

ÎËÿ ÌËÌ»Í¼ËÌÿ Ê¾ÁÃÿ ¼ÈËÿ ÍÁ½¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ ÇÃÀ¾ÁºËùþý

ÃËÂ¼½øÿþü

üôûÿÛêèåÿêØØåØØÞåÝ×Øøµ×ÈËÿ¼Á¼ÏÄÿÏÃÁ»Â¼ÿÁÊÿþû

Ûêèåÿ Ï½½Ë½½ÃËÂ¼½ÿ ÊÁ¾ÿ Ïÿ À¾ÁÀË¾¼·ÿ ½ÈÏÄÄÿ ÂÁ¼ÿ Ë¸ÍËËÌÿþú

õöÿÀË¾ÍËÂ¼ÿ ÁÊÿ ¼ÈËÿ Ë½¼ÇÃÏ¼ËÌÿ ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿÀ¾ÁÀË¾¼·øÿêÿþù

À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ¹ÈÁÿ Ë½Í¾Á¹½ÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿ¹Ç¼Èÿ ¼ÈËÿþø

ÈÁÄÌË¾ÿÁÊÿÏÿÃÁ¾¼ÉÏÉËÿÁÂÿÏÿÀ¾ÁÀË¾¼·ÿ½»ÎÆËÍ¼ÿ¼ÁÿÛêèåÿþ÷

Ï½½Ë½½ÃËÂ¼ÿÃÏ·ÿ ÎËÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ ¼ÈËÿ ÈÁÄÌË¾ÿ ¼Áÿ Ë½Í¾Á¹ÿþö

ÏÃÁ»Â¼½ÿ Ì»Ëÿ ÁÂÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼úÿ ÏÂÌÿ ¼ÈËÿýÿ

ÃÁ¾¼ÉÏÉËÿ ÈÁÄÌË¾ÿ ½ÈÏÄÄÿ ¾ËÃÇ¼ÿ ½»ÍÈÿ ÏÃÁ»Â¼½ÿ ¼Áÿ ¼ÈËÿýþ

ÄÁÍÏÄÿ ÉÁºË¾ÂÃËÂ¼ÿ ÇÂÿ ¼ÈËÿ ÃÏÂÂË¾ÿ ¼ÈÏ¼ÿ À¾ÁÀË¾¼·ÿ ¼Ï¸Ë½ÿýý

Ï¾ËÿË½Í¾Á¹ËÌÿÏÂÌÿ¾ËÃÇ¼¼ËÌøÿýü

üóûÿÜÔÝåÙ åÚÖá×Òøµê½ÿÁÊÿ¼ÈËÿËÊÊËÍ¼ÇºËÿÌÏ¼ËÿÁÊÿýû

¼ÈËÿ Ûêèåÿ ÏÉ¾ËËÃËÂ¼ÿ Á¾ÿ ¼ÈËÿ ºÁ¼Ëÿ ¾Ë¿»Ç¾ËÌÿ Î·ÿ Ø¼Ï¼Ëÿýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûõ îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



õîÿ

ÿðé
ÿ
üùøø

ÿ
ïð

ÄÏ¹úÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿ ½ÈÏÄÄÿ ÈÏºËÿ Ë¿»Ç¼·ÿ ÇÂÿ ¼ÈËÿþ

À¾ÁÀË¾¼·ÿÁÊÿÂÁ¼ÿÄË½½ÿ¼ÈÏÂÿõñÿÀË¾ÍËÂ¼ÿÁÊÿ¼ÈËÿË½¼ÇÃÏ¼ËÌÿý

ºÏÄ»Ëÿ ÁÊÿ ¼ÈËÿ À¾ÁÀË¾¼·ÿ ÍÏÄÍ»ÄÏ¼ËÌÿ ¹Ç¼ÈÁ»¼ÿ ÍÁÂ½ÇÌË¾ùü

Ï¼ÇÁÂÿÁÊÿ ¼ÈËÿÏÃÁ»Â¼ÿÁÊÿ ¼ÈËÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿÁ¾ÿ ¼ÈËÿû

ºÏÄ»ËÿÁÊÿ¼ÈËÿÛêèåÿÇÃÀ¾ÁºËÃËÂ¼½øÿú

üòûÿ×åÙÞ Üä äáÝêÝèáÝãøµ×ÈËÿÃÏ¸ÇÃ»Ãÿ¼Ë¾Ãÿù

ÁÊÿ ÊÇÂÏÂÍÇÂÉÿÀ¾ÁºÇÌËÌÿ ÊÁ¾ÿÏÿÛêèåÿ ÇÃÀ¾ÁºËÃËÂ¼ÿÃÏ·ÿø

ÎËÿ ôöÿ ·ËÏ¾½øÿ ×ÈËÿ ¼Ë¾Ãÿ ½ÈÏÄÄÿ ÇÂÿ ÂÁÿ ÍÏ½Ëÿ Ë¸ÍËËÌÿ ¼ÈËÿ÷

¹ËÇÉÈ¼ËÌÿ ÏºË¾ÏÉËÿ Ë¸ÀËÍ¼ËÌÿ »½ËÊ»Äÿ ÄÇÊËÿ ÁÊÿ ¼ÈËÿ Ûêèåÿö

ÇÃÀ¾ÁºËÃËÂ¼ÿÁ¾ÿ ÇÃÀ¾ÁºËÃËÂ¼½øÿå¸ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿþÿ

»½ËÌÿ ÊÁ¾ÿ ÏÄÄÿ ÍÏÄÍ»ÄÏ¼ÇÁÂ½ÿ »ÂÌË¾ÿ ¼ÈÇ½ÿ ÀÏ¾ÏÉ¾ÏÀÈÿ ½ÈÏÄÄÿþþ

ÎËÿÍÁÂ½Ç½¼ËÂ¼ÿ¹Ç¼Èÿ¼ÈËÿË¸ÀËÍ¼ËÌÿ»½ËÊ»Äÿ ÄÇºË½ÿÁÊÿËÂË¾É·ÿþý

ÍÁÂ½Ë¾ºÏ¼ÇÁÂÿ ÏÂÌÿ ËÊÊÇÍÇËÂÍ·ÿ ÏÂÌÿ ÍÄËÏÂÿ ËÂË¾É·ÿ ÃËÏ½ùþü

»¾Ë½ÿÏÀÀ¾ÁºËÌÿÎ·ÿ¼ÈËÿçËÀÏ¾¼ÃËÂ¼ÿÁÊÿåÂË¾É·øÿþû

üÈûÿ èÜßßåè×áÜÝ êÝç åÝäÜÙèåÞåÝ×øµêÿ Ûêèåÿþú

À¾ÁÉ¾ÏÃÿ½ÈÏÄÄÿÀ¾ÁºÇÌËÿ¼ÈÏ¼µÿþù

üõûÿ ÛêèåÿÏ½½Ë½½ÃËÂ¼½ÿ ½ÈÏÄÄÿ ÎËÿ ÍÁÄÄËÍ¼ËÌÿ ÇÂÿ ¼ÈËÿþø

ÃÏÂÂË¾ÿ½ÀËÍÇÊÇËÌÿÎ·ÿØ¼Ï¼ËÿÄÏ¹ëÿþ÷

üôûÿ ÂÁ¼¹Ç¼È½¼ÏÂÌÇÂÉÿ ÏÂ·ÿ Á¼ÈË¾ÿ À¾ÁºÇ½ÇÁÂÿ ÁÊÿ ÄÏ¹úÿþö

ÇÂÿ ¼ÈËÿ ËºËÂ¼ÿ ÁÊÿ Ïÿ ¼¾ÏÂ½ÊË¾ÿ ÁÊÿ À¾ÁÀË¾¼·ÿ Á¹ÂË¾½ÈÇÀÿýÿ

¼È¾Á»ÉÈÿ ÊÁ¾ËÍÄÁ½»¾Ëúÿ ¼ÈËÿ ¼¾ÏÂ½ÊË¾¾ÇÂÉÿÀ¾ÁÀË¾¼·ÿ Á¹ÂË¾ÿýþ

ÃÏ·ÿ ÎËÿ ÁÎÄÇÉÏ¼ËÌÿ ¼Áÿ ÀÏ·ÿ ÁÂÄ·ÿ Ûêèåÿ Ï½½Ë½½ÃËÂ¼ÿ ÇÂùýý

½¼ÏÄÄÃËÂ¼½ÿ ¼ÈÏ¼ÿ Ï¾Ëÿ Ì»Ëÿ üÇÂÍÄ»ÌÇÂÉÿ ÌËÄÇÂ¿»ËÂ¼ÿýü

ÏÃÁ»Â¼½ûúÿ ÏÄÁÂÉÿ ¹Ç¼Èÿ ÏÂ·ÿ ÏÀÀÄÇÍÏÎÄËÿ ÀËÂÏÄ¼ÇË½ÿ ÏÂÌÿýû

ÇÂ¼Ë¾Ë½¼úÿ Ë¸ÍËÀ¼ÿ ¼ÈÏ¼ÿ ÎËÊÁ¾Ëÿ ÇÃÀÁ½Ç¼ÇÁÂÿ ÁÊÿ ÏÂ·ÿ ÀËÂùýú

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûô îÖÑÿöö÷ú âÜÖÑÿöúüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



õíÿ

ÿðé
ÿ
üùøø

ÿ
ïð

ÏÄ¼ÇË½ÿ Á¾ÿ ÊËË½úÿ ¼ÈËÿ Ûêèåÿ À¾ÁÉ¾ÏÃÿ ½ÈÏÄÄÿ À¾ÁºÇÌËÿ ÏÂÿþ

ÁÀÀÁ¾¼»ÂÇ¼·ÿ ¼Áÿ ÏÂ·ÿ ÈÁÄÌË¾ÿ ÁÊÿ Ïÿ ½ËÂÇÁ¾ÿ ÄÇËÂÿ ÁÂÿ ¼ÈËÿý

À¾ÁÀË¾¼·ÿ ¼Áÿ Ï½½»ÃËÿ ÀÏ·ÃËÂ¼ÿ ÁÊÿ ¼ÈËÿ Ûêèåÿ Ï½½Ë½½ùü

ÃËÂ¼ëÿû

üóûÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼½ÿ ¼ÈÏ¼ÿÏ¾Ëÿ ÂÁ¼ÿú

Ì»ËÿÃÏ·ÿ ÂÁ¼ÿ ÎËÿ ÏÍÍËÄË¾Ï¼ËÌÿ Î·ÿ ÊÁ¾ËÍÄÁ½»¾Ëÿ Ë¸ÍËÀ¼ÿ Ï½ÿù

À¾ÁºÇÌËÌÿÎ·ÿØ¼Ï¼ËÿÄÏ¹ëÿÏÂÌÿø

üòûÿÀÏ·ÃËÂ¼ÿÁÊÿ ÏÿÛêèåÿÏ½½Ë½½ÃËÂ¼ÿ ÇÂ½¼ÏÄÄÃËÂ¼ÿ÷

Ê¾ÁÃÿ ¼ÈËÿ ÄÁ½½ÿ ¾Ë½Ë¾ºËÿ Ë½¼ÏÎÄÇ½ÈËÌÿ ÊÁ¾ÿ Ïÿ Ûêèåÿ À¾Áùö

É¾ÏÃÿ½ÈÏÄÄÿÂÁ¼ÿ¾ËÄÇËºËÿÏÿÀÏ¾¼ÇÍÇÀÏ¼ÇÂÉÿÀ¾ÁÀË¾¼·ÿÁ¹ÂË¾ÿþÿ

Ê¾ÁÃÿ¼ÈËÿÁÎÄÇÉÏ¼ÇÁÂÿ¼ÁÿÀÏ·ÿ¼ÈÏ¼ÿÏÃÁ»Â¼øÿþþ

ý
ÿ

áÝÓðÞÑÝÿçÞÓÿû÷ÿúüûüÿ üùòüüÿêÐ×ÿúûþÿúüûû êØÑÿüóóúüü äåÿüüüüü îÓÖÿüüüûó îÖÑÿöö÷ú âÜÖÑÿöùüû ïòßñëèèâßìú÷óóýëì ìú÷óóÑÙ
Þ
Ö
Ý
Ò
ÿÔ
Õ
ÿð
â
é
í
ô
â
å
à
ñ
û
ä
ã
å
ð
ÿÏ
ÚÑ
Û
ÿñ
ëè
è
â



õ

èÇÐÕÔÏÐÍÔÉ ÓÌÊ àÐÏÌÈ àîìê éÐÍØÍÖÐÍÒ àÊÌÒÊØÎÉ

ããØÃ òü ÷ùøù

ÖÈÇ½ ÌÁÍ»ÃËÂ¼ À¾ÁºÇÌË½ ÎË½¼ À¾ÏÍ¼ÇÍË É»ÇÌËÄÇÂË½ ¼Á ÈËÄÀ ÇÃÀÄËÃËÂ¼ ¼ÈË ÚÁÄÇÍ· â¾ÏÃË¹Á¾Å ÊÁ¾

Úèåã âÇÂÏÂÍÇÂÉ Ú¾ÁÉ¾ÏÃ½ ÏÂÂÁ»ÂÍËÌ ÁÂ ÛÍ¼ÁÎË¾ õîú ôööíø
õ
Ú¾ÁÀË¾¼· è½½Ë½½ËÌ åÄËÏÂ ãÂË¾É·
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äøÿçÇÊ»·Ê·Â¼½ÿÊ½ÇÿÚÂ·ÂÄÊ·Â¼½ÿ
ãøÿàÆ¼Ä¹Ê»ÃÂÈÿÔÈ¼»Æÿ¼ÅÿÞ¾»ÊÈ·¸ÿ
âøÿÓÆ¾»¼¹Ê¿ÿÔÈ¼»Æÿ¼ÅÿÞ¾»ÊÈ·¸ÿ
áøÿÞ¾»ÊÈ·¸ÿ¼Åÿ×¼·Æ½·ÂÊ¿ÿá¶·¶¹ÆÿÕÆÄ¶¿Ê·Â¼½¸ÿ
Ê½Çÿ×¹¼ÈÆ¸¸Æ¸ÿ·ÃÊ·ÿàÆ½Æ¹Ê·Æÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸ÿâ¾Â¸¸Â¼½¸ÿ

ÞÑøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿáÂ½ÇÂ½ÄÿÓÃÊ·ÿ
â¾Â¸¸Â¼½¸ÿ¼Åÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ
â½ÇÊ½ÄÆ¹ÿ×¶É¿ÂÈÿßÆÊ¿·ÃÿÊ½ÇÿÐÆ¿ÅÊ¹Æÿ

çøÿÓÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿä¼½¸Â¸·¸ÿ¼ÅÿÔÂ³ÿÜÆ²ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ

õøÿä¼¾¾¼½ÿ×Ã²¸ÂÈÊ¿ÿ×¹¼»Æ¹·ÂÆ¸ÿ¼Åÿ·ÃÆÿÔÂ³ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ

ôøÿâµÂÇÆ½ÈÆÿÓÃÊ·ÿ·ÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ
ç¹Æÿ·ÃÆÿ×¹Â¾Ê¹²ÿã¹ÂµÆ¹ÿ¼Åÿä¶¹¹Æ½·ÿÊ½Çÿ
×¹¼ÁÆÈ·ÆÇÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

óøÿÓÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿç¹Æÿä¶¹¹Æ½·¿²ÿ
·ÃÆÿä¼¾¾¼½ÿá¼È¶¸ÿ¼Åÿ·ÃÆÿä¿Â¾Ê·Æÿ
äÃÊ½ÄÆÿÔÈÂÆ½ÈÆÿÊ½Çÿ×¼¿ÂÈ²ÿä¼¾¾¶½Â·ÂÆ¸ÿ

òøÿãÆÅÂ½Â½ÄÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿçÄÄ¹ÆÄÊ·Æÿ
à¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿÞ¸ÿ
ä¼½¸Â¸·Æ½·ÿÐÂ·ÃÿâµÊ¿¶Ê·Â¼½ÿ¼ÅÿÕÂ¸À¸ÿÊ½Çÿ
Þ¾»ÊÈ·¸ÿã¶Æÿ·¼ÿß¶¾Ê½ùÞ½Ç¶ÈÆÇÿä¿Â¾Ê·Æÿ
äÃÊ½ÄÆÿ

ñøÿãÆÅÂ½Â½Äÿ·ÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
çÄÄ¹ÆÄÊ·Æÿà¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿÞ¸ÿä¼½¸Â¸·Æ½·ÿÐÂ·Ãÿ×Ê¸·ÿâ×çÿ
×¹ÊÈ·ÂÈÆÿ

ðøÿØ·ÃÆ¹ÿä¿Â¾Ê·Æÿá¼¹ÈÆ¹¸ÿÙ¼·ÿåÆÂ½Äÿ
Þ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿãÆÅÂ½Â·Â¼½ÿ¼ÅÿçÂ¹ÿ
×¼¿¿¶·Â¼½ÿÅ¼¹ÿÓÃÂ¸ÿáÂ½ÇÂ½Äÿ

ïøÿÔ¶¾¾Ê¹²ÿ¼ÅÿÜÆ²ÿä¼¾¾Æ½·¸ÿ¼½ÿ
ãÆÅÂ½Â·Â¼½ÿ¼ÅÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿ

åøÿÓÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÞ¸ÿÕÆÊ¸¼½ÊÉ¿²ÿ
ç½·ÂÈÂ»Ê·ÆÇÿÓ¼ÿâ½ÇÊ½ÄÆ¹ÿå¼·Ãÿ×¶É¿ÂÈÿ
ßÆÊ¿·ÃÿÊ½ÇÿÐÆ¿ÅÊ¹Æÿ

õøÿÓÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÞ¸ÿÕÆÊ¸¼½ÊÉ¿²ÿ
ç½·ÂÈÂ»Ê·ÆÇÿÓ¼ÿâ½ÇÊ½ÄÆ¹ÿ×¶É¿ÂÈÿßÆÊ¿·Ãÿ

ôøÿÓÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÞ¸ÿÕÆÊ¸¼½ÊÉ¿²ÿ
ç½·ÂÈÂ»Ê·ÆÇÿÓ¼ÿâ½ÇÊ½ÄÆ¹ÿ×¶É¿ÂÈÿÐÆ¿ÅÊ¹Æÿ

ÑøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿáÂ½ÇÂ½ÄÿÓÃÊ·ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿá¹¼¾ÿäççÿÔÆÈ·Â¼½ÿ
ôöôþÊýÿÔ¼¶¹ÈÆ¸ÿäÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿ¼Åÿ×¶É¿ÂÈÿßÆÊ¿·ÃÿÊ½Çÿ
ÐÆ¿ÅÊ¹Æÿ

çøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿãÆÅÂ½Â·Â¼½ÿ¼Åÿ·ÃÆÿ
°°çÂ¹ÿ×¼¿¿¶·Ê½·¯¯ÿ

åøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿáÂ½ÇÂ½ÄÿÐÃÆ·ÃÆ¹ÿ
â¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿçÂ¹ÿ×¼¿¿¶·Ê½·ÿá¹¼¾ÿ
ÔÆÈ·Â¼½ÿôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿäÊ¶¸Æÿ
¼¹ÿä¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÓÃÊ·ÿ
ÚÊ²ÿåÆÿÕÆÊ¸¼½ÊÉ¿²ÿç½·ÂÈÂ»Ê·ÆÇÿÓ¼ÿ
â½ÇÊ½ÄÆ¹ÿ×¶É¿ÂÈÿßÆÊ¿·ÃÿÊ½ÇÿÐÆ¿ÅÊ¹Æÿ

äøÿÕÆ¸»¼½¸Æÿ·¼ÿÜÆ²ÿä¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿäÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·Æÿ
áÂ½ÇÂ½Äÿ

õøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÕÆÊ¸¼½ÊÉ¿²ÿãÆÅÂ½ÆÇÿ
·ÃÆÿ°°çÂ¹ÿ×¼¿¿¶·Ê½·¯¯ÿÅ¼¹ÿ·ÃÆÿäÊ¶¸Æÿ¼¹ÿ
ä¼½·¹ÂÉ¶·Æÿç½Ê¿²¸Â¸ÿ

ôøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿäÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·Æÿ
ç½Ê¿²¸Â¸ÿÐÊ¸ÿÕÆÊ¸¼½ÊÉ¿Æÿ

ÑÞøÿÔ·Ê·¶·¼¹²ÿÊ½Çÿâ³ÆÈ¶·ÂµÆÿÕÆµÂÆ´¸ÿ
çøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõôîððìÿÕÆÄ¶¿Ê·¼¹²ÿ
×¿Ê½½Â½ÄÿÊ½ÇÿÕÆµÂÆ´ÿ

åøÿ×Ê»Æ¹´¼¹ÀÿÕÆÇ¶È·Â¼½ÿçÈ·ÿ
äøÿÕÆÄ¶¿Ê·¼¹²ÿá¿Æ³ÂÉÂ¿Â·²ÿçÈ·ÿ
ãøÿÒ½Å¶½ÇÆÇÿÚÊ½ÇÊ·Æ¸ÿÕÆÅ¼¹¾ÿçÈ·ÿ
âøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõóõóôìÿáÆÇÆ¹Ê¿Â¸¾ÿ

áøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõóõïñìÿä¼½¸¶¿·Ê·Â¼½ÿ
Ê½Çÿä¼¼¹ÇÂ½Ê·Â¼½ÿÐÂ·ÃÿÞ½ÇÂÊ½ÿÓ¹ÂÉÊ¿ÿ
à¼µÆ¹½¾Æ½·¸ÿ

àøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõóöòñìÿ×¹¼·ÆÈ·Â¼½ÿ¼Åÿ
äÃÂ¿Ç¹Æ½ÿá¹¼¾ÿâ½µÂ¹¼½¾Æ½·Ê¿ÿßÆÊ¿·Ãÿ
ÕÂ¸À¸ÿÊ½ÇÿÔÊÅÆ·²ÿÕÂ¸À¸ÿ

ßøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõóôõõìÿçÈ·Â¼½¸ÿ
ä¼½ÈÆ¹½Â½ÄÿÕÆÄ¶¿Ê·Â¼½¸ÿÓÃÊ·ÿ
ÔÂÄ½ÂÅÂÈÊ½·¿²ÿçÅÅÆÈ·ÿâ½Æ¹Ä²ÿÔ¶»»¿²úÿ
ãÂ¸·¹ÂÉ¶·Â¼½úÿ¼¹ÿÒ¸Æÿ

ÞøÿÙÊ·Â¼½Ê¿ÿÓÆÈÃ½¼¿¼Ä²ÿÓ¹Ê½¸ÅÆ¹ÿÊ½Çÿ
çÇµÊ½ÈÆ¾Æ½·ÿçÈ·ÿ

Ýøÿâ³ÆÈ¶·ÂµÆÿØ¹ÇÆ¹ÿõôîíîìÿáÆÇÆ¹Ê¿ÿçÈ·Â¼½¸ÿ
Ó¼ÿçÇÇ¹Æ¸¸ÿâ½µÂ¹¼½¾Æ½·Ê¿ÿÝ¶¸·ÂÈÆÿÂ½ÿ
ÚÂ½¼¹Â·²ÿ×¼»¶¿Ê·Â¼½¸ÿÊ½ÇÿÛ¼´ùÞ½È¼¾Æÿ
×¼»¶¿Ê·Â¼½¸ÿ

Üøÿä¼½Ä¹Æ¸¸Â¼½Ê¿ÿÕÆµÂÆ´ÿçÈ·ÿ

éûÿéÑÌÎÐÚËÛÌÕÐÑÿ

êùÿÛ»Ì¿»ÈÌºÿ

×¶¹¸¶Ê½·ÿ·¼ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿ
ÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿÉ¼·Ãÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æøÿ
Ô»ÆÈÂÅÂÈÊ¿¿²úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
ÇÆÅÂ½Â½Äÿ·ÃÆÿ°°ÊÂ¹ÿ»¼¿¿¶·Â¼½¯¯ÿ¹ÆÅÆ¹¹ÆÇÿ·¼ÿ
Â½ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ·¼ÿÉÆÿ·ÃÆÿ¾Â³ÿ¼Åÿ
¸Â³ÿ¿¼½Äù¿ÂµÆÇÿÊ½ÇÿÇÂ¹ÆÈ·¿²ùÆ¾Â··ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ìÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿþäØýýúÿ
¾Æ·ÃÊ½Æÿþäßûýúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆÿþÙýØýúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿþßáä¸ýúÿ
»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸ÿþ×áä¸ýúÿÊ½Çÿ¸¶¿Å¶¹ÿ
ÃÆ³ÊÅ¿¶¼¹ÂÇÆÿþÔáùýøÿÞ½ÿ·ÃÂ¸ÿÇ¼È¶¾Æ½·úÿ
·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ¹ÆÅÆ¹¹ÆÇÿ
·¼ÿÊ¸ÿ°°´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸¯¯ÿÂ½ÿ
·ÃÂ¸ÿÇ¼È¶¾Æ½·ÿþ´Â·Ãÿ¾¼¹Æÿ»¹ÆÈÂ¸Æÿ
¾ÆÊ½Â½Ä¸ÿ¼Åÿ°°¿¼½Äÿ¿ÂµÆÇ¯¯ÿÊ½Çÿ°°´Æ¿¿ÿ
¾Â³ÆÇ¯¯ÿ»¹¼µÂÇÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøçýøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÇÆ·Æ¹¾Â½ÆÇÿ

·ÃÊ·ÿ·ÃÆÿÉ¼Ç²ÿ¼Åÿ¸ÈÂÆ½·ÂÅÂÈÿÆµÂÇÆ½ÈÆÿ
È¼¾»Æ¿¿Â½Ä¿²ÿ¸¶»»¼¹·¸ÿ·ÃÂ¸ÿÅÂ½ÇÂ½ÄøÿÓÃÆÿ
¾ÊÁ¼¹ÿÊ¸¸Æ¸¸¾Æ½·¸ÿÉ²ÿ·ÃÆÿÒøÔøÿà¿¼ÉÊ¿ÿ
ä¿Â¾Ê·ÆÿÕÆ¸ÆÊ¹ÈÃÿ×¹¼Ä¹Ê¾ÿþÒÔàäÕ×ýúÿ
·ÃÆÿÞ½·Æ¹Ä¼µÆ¹½¾Æ½·Ê¿ÿ×Ê½Æ¿ÿ¼½ÿä¿Â¾Ê·Æÿ
äÃÊ½ÄÆÿþÞ×ääýúÿÊ½Çÿ·ÃÆÿÙÊ·Â¼½Ê¿ÿ
ÕÆ¸ÆÊ¹ÈÃÿä¼¶½ÈÂ¿ÿþÙÕäýÿ¸Æ¹µÆÿÊ¸ÿ·ÃÆÿ
»¹Â¾Ê¹²ÿ¸ÈÂÆ½·ÂÅÂÈÿÉÊ¸Â¸ÿ¸¶»»¼¹·Â½Äÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøõÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÊÈÃÆÇÿÃÆ¹ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½ÿÉ²ÿÈ¼½¸ÂÇÆ¹Â½ÄÿÉ¼·Ãÿ
¼É¸Æ¹µÆÇÿÊ½Çÿ»¹¼ÁÆÈ·ÆÇÿÆÅÅÆÈ·¸ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æúÿ
·ÃÆÂ¹ÿÆÅÅÆÈ·ÿ¼½ÿÈ¿Â¾Ê·ÆúÿÊ½Çÿ·ÃÆÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¸¶ÈÃÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÊ¸¸Æ¸¸¾Æ½·ÿÅ¼È¶¸ÆÇÿ
¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ
Â¾»ÊÈ·¸ÿ´Â·ÃÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿÔÃÆÿ
Ê¿¸¼ÿÆ³Ê¾Â½ÆÇÿ·ÃÆÿÆµÂÇÆ½ÈÆÿ´Â·Ãÿ¹Æ¸»ÆÈ·ÿ
·¼ÿÂ¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸úÿÊ½Çÿ
¸ÃÆÿÈ¼½È¿¶ÇÆÇÿ·ÃÊ·ÿ·ÃÆ¸ÆÿÂ¾»ÊÈ·¸ÿ
¸·¹Æ½Ä·ÃÆ½ÿ·ÃÆÿÈÊ¸ÆÿÅ¼¹ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÉÆÈÊ¶¸Æÿ

Â¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿÈÊ½ÿÂ½ÿ
·¶¹½ÿÊÇµÆ¹¸Æ¿²ÿÊÅÅÆÈ·ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ

Ã¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿ·¼ÿÉÆÿÅÊ¹ù¹ÆÊÈÃÂ½ÄÿÊ½Çÿ¾¶¿·Âùÿ
ÇÂ¾Æ½¸Â¼½Ê¿úÿÊ½ÇÿÂ½ÿ¿ÂÄÃ·ÿ¼ÅÿÆ³Â¸·Â½Äÿ
À½¼´¿ÆÇÄÆúÿ·ÃÊ·ÿ½¼·ÿÊ¿¿ÿ¹Â¸À¸ÿÊ½Çÿ
»¼·Æ½·ÂÊ¿ÿÂ¾»ÊÈ·¸ÿÈÊ½ÿÉÆÿº¶Ê½·ÂÅÂÆÇÿ¼¹ÿ
ÈÃÊ¹ÊÈ·Æ¹Â±ÆÇÿ´Â·Ãÿ¶½ÂÅ¼¹¾ÿ¾Æ·¹ÂÈ¸øÿ
ÓÃÆ¹ÆÿÂ¸ÿµÊ¹ÂÆ·²ÿ½¼·ÿ¼½¿²ÿÂ½ÿ·ÃÆÿ½Ê·¶¹Æÿ
Ê½Çÿ»¼·Æ½·ÂÊ¿ÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¹Â¸À¸ÿÊ½Çÿ
Â¾»ÊÈ·¸úÿÉ¶·ÿÊ¿¸¼ÿÂ½ÿ¼¶¹ÿÊÉÂ¿Â·²ÿ·¼ÿ
ÈÃÊ¹ÊÈ·Æ¹Â±Æúÿº¶Ê½·ÂÅ²ÿÊ½Çÿ»¹¼ÁÆÈ·ÿ¸¶ÈÃÿ
Â¾»ÊÈ·¸ÿÂ½·¼ÿ·ÃÆÿÅ¶·¶¹ÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¶¸Â½ÄÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·úÿ
ÉÊ¸ÆÇÿ¼½ÿÆ³Â¸·Â½Äÿ¸ÈÂÆ½ÈÆúÿ·¼ÿ´ÆÂÄÃÿ·ÃÆÿ
·Ã¹ÆÊ·ÿÅ¼¹ÿÆÊÈÃÿ¼Åÿ·ÃÆÿÂÇÆ½·ÂÅÂÊÉ¿Æÿ¹Â¸À¸úÿ
·¼ÿ´ÆÂÄÃÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÉÆ½ÆÅÂ·¸ÿ´ÃÆ¹Æÿ
¹Æ¿ÆµÊ½·úÿÊ½Çÿ¶¿·Â¾Ê·Æ¿²ÿ·¼ÿÊ¸¸Æ¸¸ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¸Æÿ¹Â¸À¸ÿÊ½ÇÿÆÅÅÆÈ·¸úÿ´ÃÆ½ÿ
µÂÆ´ÆÇÿÂ½ÿ·¼·Ê¿úÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
¼¹ÿ´Æ¿ÅÊ¹Æøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÃÊ¸ÿÈ¼½¸ÂÇÆ¹ÆÇÿ

Ã¼´ÿÆ¿ÆµÊ·ÆÇÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½ÇÿÊ¸¸¼ÈÂÊ·ÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÉ²ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÊÂ¹ÿº¶Ê¿Â·²úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸úÿÈÃÊ½ÄÆ¸ÿÂ½ÿÆ³·¹Æ¾Æÿ
´ÆÊ·ÃÆ¹ÿÆµÆ½·¸úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿÅ¼¼ÇùÿÊ½Çÿ
´Ê·Æ¹ùÉ¼¹½Æÿ»Ê·Ã¼ÄÆ½¸úÿÊ½ÇÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
ÊÆ¹¼Ê¿¿Æ¹ÄÆ½¸øÿÓÃÆÿÆµÂÇÆ½ÈÆÿÈ¼½ÈÆ¹½Â½Äÿ
ÊÇµÆ¹¸ÆÿÊÂ¹ÿº¶Ê¿Â·²ÿÂ¾»ÊÈ·¸ÿ»¹¼µÂÇÆ¸ÿ
¸·¹¼½ÄÿÊ½ÇÿÈ¿ÆÊ¹ÿ¸¶»»¼¹·ÿÅ¼¹ÿÊ½ÿ
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´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿÉ²ÿ·¹Ê»»Â½Äÿ¼¶·Ä¼Â½Äúÿ
Â½Å¹Ê¹ÆÇÿÃÆÊ·ÿ·ÃÊ·ÿ´¼¶¿Çÿ¼·ÃÆ¹´Â¸Æÿ
Æ¸ÈÊ»Æÿ·¼ÿ¸»ÊÈÆúÿÊ½Çÿ·ÃÊ·ÿ·ÃÆ²ÿÊ¹Æÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ
»¼¿ÂÈ²øÿ

Þ½ÿ¼¹ÇÆ¹ÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÂÅÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¹¼¾ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ
Æ½ÇÊ½ÄÆ¹¸ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æúÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼¾»Ê¹ÆÇÿ·ÃÆÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆ¸Æÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ·¼ÿ·¼·Ê¿ÿÄ¿¼ÉÊ¿ÿ
Ê½Çÿ·¼·Ê¿ÿÒøÔøÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸úÿ
ÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ·ÃÆ¸Æÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÊ¹Æÿ
¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿÊÉ¼¶·ÿòÿ»Æ¹ÈÆ½·ÿ¼Åÿ·¼·Ê¿ÿ
Ä¿¼ÉÊ¿ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÊ½ÇÿÁ¶¸·ÿ¼µÆ¹ÿôóÿ»Æ¹ÈÆ½·ÿ¼Åÿ
·¼·Ê¿ÿÒøÔøÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅ¼¶½Çÿ
·ÃÊ·ÿ·ÃÆ¸ÆÿÈ¼¾»Ê¹Â¸¼½¸úÿÂ½ÇÆ»Æ½ÇÆ½·¿²ÿ
Ê½Çÿ·¼ÄÆ·ÃÆ¹úÿÈ¿ÆÊ¹¿²ÿÆ¸·ÊÉ¿Â¸Ãÿ·ÃÊ·ÿ·ÃÆ¸Æÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸øÿá¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿ
Æ¾Â¸¸Â¼½¸ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆ¸ÿ
Ê¹Æÿ¿Ê¹ÄÆ¹ÿÂ½ÿ¾ÊÄ½Â·¶ÇÆÿ·ÃÊ½ÿ·ÃÆÿ·¼·Ê¿ÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿ
Å¹¼¾ÿÆµÆ¹²ÿ¼·ÃÆ¹ÿÂ½ÇÂµÂÇ¶Ê¿ÿ½Ê·Â¼½ÿ´Â·Ãÿ
·ÃÆÿÆ³ÈÆ»·Â¼½ÿ¼ÅÿäÃÂ½ÊúÿÕ¶¸¸ÂÊúÿÊ½Çÿ
Þ½ÇÂÊúÿÊ½ÇÿÊ¹Æÿ·ÃÆÿ¸ÆÈ¼½Çÿ¿Ê¹ÄÆ¸·ÿÆ¾Â··Æ¹ÿ
´Â·ÃÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÉÆÃÂ½Çÿ·ÃÆÿ
Æ¿ÆÈ·¹ÂÈÂ·²ÿÄÆ½Æ¹Ê·Â½Äÿ¸ÆÈ·¼¹øÿç¸ÿ·ÃÆÿ
Ô¶»¹Æ¾Æÿä¼¶¹·ÿ½¼·ÆÇúÿ°°ÌÁË¶ÇÄÆÇÿÉ²ÿÊ½²ÿ
¸·Ê½ÇÊ¹ÇúÿÒøÔøÿ¾¼·¼¹ùµÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½¸ÿ
¾ÊÀÆÿÊÿ¾ÆÊ½Â½ÄÅ¶¿ÿÈ¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ
ÃÆ½ÈÆúÿü ü üÿ·¼ÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äø¯¯ÿ
ÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêûÿñòíÿÒøÔøÿòíïúÿñôñÿ
þôööïýøÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Ä¸ÿÊ¹ÆÿÂ½ÿ
¹Æ¸»¼½¸Æÿ·¼ÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·¯¸ÿ
ÇÆÈÂ¸Â¼½ÿÂ½ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêùÿÓÃÊ·ÿ
ÈÊ¸ÆÿÂ½µ¼¿µÆÇÿÊÿõíííÿ»Æ·Â·Â¼½ÿ¸¶É¾Â··ÆÇÿ
É²ÿ·ÃÆÿÞ½·Æ¹½Ê·Â¼½Ê¿ÿäÆ½·Æ¹ÿÅ¼¹ÿ
ÓÆÈÃ½¼¿¼Ä²ÿç¸¸Æ¸¸¾Æ½·ÿÊ½Çÿõîÿ¼·ÃÆ¹ÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿÊ½Çÿ¹Æ½Æ´ÊÉ¿ÆÿÆ½Æ¹Ä²ÿ
Â½Ç¶¸·¹²ÿ¼¹ÄÊ½Â±Ê·Â¼½¸ÿ¹Æº¶Æ¸·Â½Äÿ·ÃÊ·ÿ
â×çÿÂ¸¸¶Æÿ¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÅ¼¹ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿÊ½Çÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÊ½ÇÿÆ½ÄÂ½Æ¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Ä¸ÿÊ¹ÆÿÂ½ÿ¹Æ¸»¼½¸Æÿ
·¼ÿ·ÃÂ¸ÿ»Æ·Â·Â¼½ÿÊ½ÇÿÊ¹ÆÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ

éùÿéÐÎÆÊ¿Â¼ÃÍÿáÃËÂ¿ÄÐ½ÈÂÃÿâÌÅÁË¼ÅÿÖÂÿ
ÕÃÍÌ¿¾½ÐÃÍÿÖÉÌ¾ÌÿäÈÃÍÈÃÊ¾ÿ

ÓÃÂ¸ÿ¸ÆÈ·Â¼½ÿ»¹¼µÂÇÆ¸ÿ¸¼¾ÆÿÉÊ¸ÂÈÿ
Â½Å¼¹¾Ê·Â¼½ÿ¹ÆÄÊ¹ÇÂ½ÄÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
Ê½Çÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ¼½Ä¼Â½ÄÿÁ¼Â½·ùÿ
¹¶¿Æ¾ÊÀÂ½Äÿ¼½ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÉ²ÿâ×çÿ
Ê½Çÿ·ÃÆÿãÆ»Ê¹·¾Æ½·ÿ¼ÅÿÓ¹Ê½¸»¼¹·Ê·Â¼½øÿ
çÇÇÂ·Â¼½Ê¿ÿ·ÆÈÃ½ÂÈÊ¿ÿÊ½Çÿ¿ÆÄÊ¿ÿ
ÉÊÈÀÄ¹¼¶½ÇúÿÂ½È¿¶ÇÂ½ÄÿÊÿ¸¶¾¾Ê¹²ÿ¼Åÿ·ÃÆÿ
Ô¶»¹Æ¾Æÿä¼¶¹·¯¸ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêÿ
ÇÆÈÂ¸Â¼½úÿÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿä¼½·¹ÂÉ¶·Â¼½ÿ
áÂ½ÇÂ½Ä¸ÿþïòÿáÕÿõîîîðúÿç»¹Â¿ÿôòúÿôööíýøÿ

õøÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿÊ½ÇÿÓ¹Ê½¸»¼¹·Ê·Â¼½ÿ
Ô¼¶¹ÈÆ¸ÿÒ½ÇÆ¹ÿäççÿÔÆÈ·Â¼½ÿôöôþÊýÿ

à¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ½Ê·¶¹Ê¿¿²ÿ
»¹Æ¸Æ½·ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÊ½ÇÿÊ¹ÆÿÊ¿¸¼ÿ
Æ¾Â··ÆÇÿÉ²ÿÃ¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸øÿ
à¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·¹Ê»ÿ·ÃÆÿâÊ¹·Ã¯¸ÿÃÆÊ·ÿ
·ÃÊ·ÿ´¼¶¿Çÿ¼·ÃÆ¹´Â¸ÆÿÆ¸ÈÊ»ÆÿÅ¹¼¾ÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÆúÿÊ½Çÿ·Ã¶¸ÿÅ¼¹¾ÿ·ÃÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÆÅÅÆÈ·ÿ·ÃÊ·ÿÃÆ¿»¸ÿÀÆÆ»ÿ·ÃÆÿ
âÊ¹·Ãÿ´Ê¹¾ÿÆ½¼¶ÄÃÿÅ¼¹ÿ¿ÂÅÆøÿß¶¾Ê½ÿ
ÊÈ·ÂµÂ·ÂÆ¸ÿÊ¹ÆÿÂ½·Æ½¸ÂÅ²Â½Äÿ·ÃÆÿ½Ê·¶¹Ê¿¿²ùÿ
¼ÈÈ¶¹¹Â½ÄÿÄ¹ÆÆ½Ã¼¶¸ÆÿÆÅÅÆÈ·ÿÉ²ÿÊÇÇÂ½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·¼ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æøÿ
ÓÃÆÿ»¹Â¾Ê¹²ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¼Åÿ
È¼½ÈÆ¹½ÿ·ÃÊ·ÿÊ¹ÆÿÇÂ¹ÆÈ·¿²ÿÆ¾Â··ÆÇÿÉ²ÿ
Ã¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸ÿÂ½È¿¶ÇÆÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ
Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆøÿØ·ÃÆ¹ÿ
»¼¿¿¶·Ê½·¸ÿþ¸¶ÈÃÿÊ¸ÿÊÆ¹¼¸¼¿¸ýÿÊ½Çÿ¼·ÃÆ¹ÿ
Ã¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸úÿ¸¶ÈÃÿÊ¸ÿ¿Ê½Çÿ¶¸Æÿ
ÈÃÊ½ÄÆ¸ÿ·ÃÊ·ÿÊ¿·Æ¹ÿ·ÃÆÿ¹ÆÅ¿ÆÈ·ÂµÂ·²ÿ¼Åÿ·ÃÆÿ
âÊ¹·Ã¯¸ÿ¸¶¹ÅÊÈÆúÿÊ¿¸¼ÿÈÊ¶¸ÆÿÈ¿Â¾Ê·ÂÈÿ
´Ê¹¾Â½ÄÿÊ½ÇÿÈ¼¼¿Â½ÄÿÆÅÅÆÈ·¸øÿÞ½ÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸úÿ·ÃÆÿ·Æ¹¾ÿ°°È¿Â¾Ê·ÆÿÈÃÊ½ÄÆ¯¯ÿ
ÄÆ½Æ¹Ê¿¿²ÿ¹ÆÅÆ¹¸ÿ·¼ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äÿ
ÆÅÅÆÈ·ÿ»¿¶¸ÿ¼·ÃÆ¹ÿÊ¸¸¼ÈÂÊ·ÆÇÿÈÃÊ½ÄÆ¸ÿ
þÌùÊùûÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÆÅÅÆÈ·¸úÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æúÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿ·ÃÆÿÅ¹Æº¶Æ½È²ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
Æ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿÆµÆ½·¸ýÿÉÆÂ½ÄÿÂ½Ç¶ÈÆÇÿ
É²ÿÃ¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸úÿÂ½È¿¶ÇÂ½ÄÿÊÈ·ÂµÂ·ÂÆ¸ÿ
·ÃÊ·ÿÆ¾Â·ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÙÊ·¶¹Ê¿ÿ
ÈÊ¶¸Æ¸ÿÊ¿¸¼úÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ½ÇÿÈ¿Â¾Ê·ÂÈÿÈÃÊ½ÄÆ¸ÿÃÊµÆÿ
¼ÈÈ¶¹¹ÆÇÿ·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿâÊ¹·Ã¯¸ÿÃÂ¸·¼¹²øÿ
ÓÃÆÿÈ¼½ÈÆ¹½ÿ½¼´úÿÃ¼´ÆµÆ¹úÿÂ¸ÿ·ÃÊ·ÿ·ÃÆÿ
ÈÃÊ½ÄÆ¸ÿ·ÊÀÂ½Äÿ»¿ÊÈÆÿÂ½ÿ¼¶¹ÿÊ·¾¼¸»ÃÆ¹Æÿ

Ê¸ÿÊÿ¹Æ¸¶¿·ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÇ¼È¶¾Æ½·ÆÇÿ
É¶Â¿Ç¶»ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÇ¶Æÿ·¼ÿ
Ã¶¾Ê½ÿÊÈ·ÂµÂ·ÂÆ¸ÿÊ¹ÆÿÈÃÊ½ÄÂ½Äÿ·ÃÆÿ
È¿Â¾Ê·ÆÿÊ·ÿÊÿ»ÊÈÆÿÊ½ÇÿÂ½ÿÊÿ´Ê²ÿ·ÃÊ·ÿ
·Ã¹ÆÊ·Æ½¸ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãúÿ¸¼ÈÂÆ·²úÿÊ½Çÿ·ÃÆÿ
½Ê·¶¹Ê¿ÿÆ½µÂ¹¼½¾Æ½·øÿá¶¹·ÃÆ¹ÿÇÆ·ÊÂ¿ÿ¼½ÿ
·ÃÆÿ¸·Ê·Æÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿÈÊ½ÿ
ÉÆÿÅ¼¶½ÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÞÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿ
Ê¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ·ÆÈÃ½ÂÈÊ¿ÿ¸¶»»¼¹·ÿ
Ç¼È¶¾Æ½·ÿþÓÔãýÿ·ÃÊ·ÿÊÈÈ¼¾»Ê½ÂÆ¸ÿ·ÃÂ¸ÿ
ÊÈ·Â¼½ÿþºººùÌÁÐùÊÂ»øÎÅÈÄÐ½ÌÎÉÐÃÊÌøÿ
ÌÃÍÐÃÊÌ¿ÄÌÃ½ùÉ½ÄÅýøÿ
ÓÃÆÿ·¹Ê½¸»¼¹·Ê·Â¼½ÿ¸ÆÈ·¼¹ÿÂ¸ÿÊÿ¾ÊÁ¼¹ÿ

¸¼¶¹ÈÆÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÉ¼·Ãÿ
Â½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ½ÇÿÂ½ÿ·ÃÆÿ¹Æ¸·ÿ¼Åÿ
·ÃÆÿ´¼¹¿ÇøÿÓÃÆÿ·¹Ê½¸»¼¹·Ê·Â¼½ÿ¸¼¶¹ÈÆ¸ÿ
È¼µÆ¹ÆÇÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊý­·ÃÆÿ
¸ÆÈ·Â¼½ÿ¼Åÿ·ÃÆÿäççÿ¶½ÇÆ¹ÿ´ÃÂÈÃÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸ÿ¼ÈÈ¶¹­Â½È¿¶ÇÆÿ»Ê¸¸Æ½ÄÆ¹ÿÈÊ¹¸úÿ
¿ÂÄÃ·ùÿÊ½ÇÿÃÆÊµ²ùÇ¶·²ÿ·¹¶ÈÀ¸úÿÉ¶¸Æ¸úÿÊ½Çÿ
¾¼·¼¹È²È¿Æ¸øÿÓÃÆ¸Æÿ·¹Ê½¸»¼¹·Ê·Â¼½ÿ
¸¼¶¹ÈÆ¸ÿÆ¾Â·ÿÅ¼¶¹ÿÀÆ²ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ìÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ê½ÇÿÃ²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸øÿÓ¼ÄÆ·ÃÆ¹úÿ·ÃÆ¸Æÿ
·¹Ê½¸»¼¹·Ê·Â¼½ÿ¸¼¶¹ÈÆ¸ÿÊ¹Æÿ¹Æ¸»¼½¸ÂÉ¿Æÿ
Å¼¹ÿôóÿ»Æ¹ÈÆ½·ÿ¼Åÿ·¼·Ê¿ÿÊ½½¶Ê¿ÿÒøÔøÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸úÿ¾ÊÀÂ½Äÿ·ÃÂ¸ÿ
¸¼¶¹ÈÆÿ·ÃÆÿ¸ÆÈ¼½Çÿ¿Ê¹ÄÆ¸·ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÉÆÃÂ½ÇÿÆ¿ÆÈ·¹ÂÈÂ·²ÿÄÆ½Æ¹Ê·Â¼½øòÿ
á¶¹·ÃÆ¹ÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ

ÇÊ·Êÿ¸¶»»¼¹·Â½Äÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½ÄÿÈÊ½ÿÉÆÿÅ¼¶½Çÿ
Â½ÿÔÆÈ·Â¼½ÿÑÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿÊ½Çÿ·ÃÆÿ
ÇÆ·ÊÂ¿ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÇÊ·Êÿ
Å¼¹ÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÈÊ½ÿ
ÉÆÿÅ¼¶½ÇÿÂ½ÿç»»Æ½ÇÂ³ÿåÿ¼Åÿâ×ç¯¸ÿÓÔãøÿ

ôøÿÝ¼Â½·ÿâ×çÿÊ½ÇÿãÆ»Ê¹·¾Æ½·ÿ¼Åÿ
Ó¹Ê½¸»¼¹·Ê·Â¼½ÿ×¹¼»¼¸ÆÇÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸ÿÕ¶¿Æÿ

Ø½ÿÔÆ»·Æ¾ÉÆ¹ÿõñúÿôööíúÿâ×çÿÊ½Çÿ·ÃÆÿ
ãÆ»Ê¹·¾Æ½·ÿ¼ÅÿÓ¹Ê½¸»¼¹·Ê·Â¼½¯¸ÿÙÊ·Â¼½Ê¿ÿ
ßÂÄÃ´Ê²ÿÔÊÅÆ·²ÿçÇ¾Â½Â¸·¹Ê·Â¼½ÿ
þÙßÓÔçýÿ»¹¼»¼¸ÆÇÿÊÿÙÊ·Â¼½Ê¿ÿ×¹¼Ä¹Ê¾ÿ
·ÃÊ·ÿ´¼¶¿ÇÿÇ¹Ê¾Ê·ÂÈÊ¿¿²ÿ¹ÆÇ¶ÈÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÊ½ÇÿÂ¾»¹¼µÆÿ
Å¶Æ¿ÿÆÈ¼½¼¾²ÿÅ¼¹ÿ½Æ´ÿÈÊ¹¸ÿÊ½Çÿ·¹¶ÈÀ¸ÿ
¸¼¿ÇÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿÓÃÆÿÈ¼¾ÉÂ½ÆÇÿ
â×çÿÊ½ÇÿÙßÓÔçÿ¸·Ê½ÇÊ¹Ç¸ÿ·ÃÊ·ÿ¾ÊÀÆÿ
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Ô·Â¿¿ÿ¿Æ¸¸ÿÇ¼ÿ·ÃÆ²ÿÊ¾¼¶½·ÿ·¼ÿÊÿ¹ÆÊ¸¼½ÆÇÿ
Á¶¸·ÂÅÂÈÊ·Â¼½ÿÅ¼¹ÿÇÆÈ¿Â½Â½Äÿ·¼ÿÅ¼¹¾ÿÐÿ
¾ÎÈÌÃ½ÈËÈÎÿÇ¼ÍÊÄÌÃ½µµÿáÍùÿÊ·ÿñóó®óòÿ
þÆ¾»ÃÊ¸Â¸ÿÊÇÇÆÇýøÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆÿä¼¶¹·ÿÊ¿¸¼ÿÃÆ¿Çÿ·ÃÊ·ÿ

°°Ì·ËÃÆÿ¸·Ê·¶·¼¹²ÿº¶Æ¸·Â¼½ÿÂ¸ÿ´ÃÆ·ÃÆ¹ÿ
¸¶ÅÅÂÈÂÆ½·ÿÂ½Å¼¹¾Ê·Â¼½ÿÆ³Â¸·¸ÿ·¼ÿ¾ÊÀÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Ä¯¯ÿáÍùÿÊ·ÿñóòøÿÓÊÀÆ½ÿ
Ê¸ÿÊÿ´Ã¼¿Æúÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·¯¸ÿ
ÇÆÈÂ¸Â¼½ÿÈ¿ÆÊ¹¿²ÿÂ½ÇÂÈÊ·Æ¸ÿ·ÃÊ·ÿ»¼¿ÂÈ²ÿ
¹ÆÊ¸¼½¸ÿÇ¼ÿ½¼·ÿÁ¶¸·ÂÅ²ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
Êµ¼ÂÇÂ½Äÿ·ÊÀÂ½ÄÿÅ¶¹·ÃÆ¹ÿÊÈ·Â¼½ÿ¼½ÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿÃÆ¹Æøÿ
ÐÆÿÊ¿¸¼ÿ½¼·Æÿ·ÃÊ·ÿ·ÃÆÿ¿Ê½Ä¶ÊÄÆÿ¾Ê½²ÿ

È¼¾¾Æ½·Æ¹¸ÿº¶¼·ÆÇÿÅ¹¼¾ÿ·ÃÆÿÔ¶»¹Æ¾Æÿ
ä¼¶¹·ÿÇÆÈÂ¸Â¼½ÿÊÉ¼¶·ÿâ×ç¯¸ÿÇÂ¸È¹Æ·Â¼½ÿ
¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÿ¾Ê½½Æ¹úÿ·Â¾Â½ÄÿÊ½Çÿ
È¼½·Æ½·ÿ¼ÅÿçÄÆ½È²ÿÊÈ·Â¼½¸úÿÊ½Çÿ·ÃÆÿ
ÊÉÂ¿Â·²ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ»¼¿ÂÈ²ÿÈ¼½ÈÆ¹½¸úÿ
¹Æ¿Ê·Æÿ·¼ÿ·ÃÆÿ¾¼·¼¹ÿµÆÃÂÈ¿Æÿ¸·Ê½ÇÊ¹Ç¸ÿ
¹Æº¶Â¹ÆÇÿÂ½ÿ·ÃÆÿÆµÆ½·ÿ·ÃÊ·ÿâ×çÿ¾ÊÀÆ¸ÿÊÿ
»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½Çÿ½¼·ÿ
·ÃÆÿÅÂ½ÇÂ½ÄÿÂ·¸Æ¿Åøÿâ×çÿÃÊ¸ÿ¿¼½Äÿ·ÊÀÆ½ÿ
·ÃÆÿ»¼¸Â·Â¼½ÿ·ÃÊ·ÿÂ·ÿÇ¼Æ¸ÿÃÊµÆÿ¸¶ÈÃÿ
ÇÂ¸È¹Æ·Â¼½ÿÂ½ÿ·ÃÆÿ¸·Ê½ÇÊ¹Çù¸Æ··Â½Äÿ¸·Æ»ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ

ÉøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÕÆÊ¸¼½ÊÉ¿²ÿ
×¹¼ÈÆÆÇÆÇÿÐÂ·Ãÿ·ÃÆÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
äÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·ÆÿáÂ½ÇÂ½Ä¸ÿÔÆ»Ê¹Ê·Æÿ
á¹¼¾ÿ·ÃÆÿäççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ·Ê½ÇÊ¹Çÿ
Õ¶¿Æ¾ÊÀÂ½Äÿ

ç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·²»ÂÈÊ¿¿²ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½Ä¸ÿÃÊµÆÿÉÆÆ½ÿ
»¹¼»¼¸ÆÇÿÈ¼½È¶¹¹Æ½·¿²ÿ´Â·Ãÿ»¹¼»¼¸ÆÇÿ
¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿµÊ¹Â¼¶¸ÿ¸ÆÈ·Â¼½¸ÿ¼Åÿ·ÃÆÿ
äççúÿÂ½È¿¶ÇÂ½Äÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ
â×çÿ¹ÆÈÆÂµÆÇÿ½¶¾Æ¹¼¶¸ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ
Â·¸ÿÇÆÈÂ¸Â¼½ÿ·¼ÿ»¹¼»¼¸Æÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
ÅÂ½ÇÂ½Ä¸ÿ¸Æ»Ê¹Ê·ÆÿÅ¹¼¾ÿÊ½²ÿ¸·Ê½ÇÊ¹Ç¸ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿ½¼ÿ

Ê¶·Ã¼¹Â·²ÿ·¼ÿÂ¸¸¶ÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸Æ»Ê¹Ê·ÆÿÊ½ÇÿÊ»Ê¹·ÿÅ¹¼¾ÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ
·¼ÿÆ¸·ÊÉ¿Â¸ÃÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆ¸Æÿ
È¼¾¾Æ½·Æ¹¸úÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
»¹¼µÂÇÆ¸ÿ¼½¿²ÿ¼½Æÿ¹ÆÊ¸¼½ÿ·¼ÿÂ¸¸¶ÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½úÿÊ½Çÿ·ÃÊ·ÿ
Â¸ÿÊ¸ÿ·ÃÆÿÉÊ¸Â¸ÿÅ¼¹ÿ»¹¼¾¶¿ÄÊ·Â½Äÿ
Æ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ëÿ·Ã¶¸úÿÂ·ÿÇ¼Æ¸ÿ½¼·ÿÊ¶·Ã¼¹Â±Æÿ
¸¶ÈÃÿÊÿ¸·Ê½ÇùÊ¿¼½ÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½ÄúÿÊ½Çÿâ×çÿ¾Ê²ÿ½¼·ÿÈ¹ÆÊ·ÆÿÂ·¸ÿ¼´½ÿ
»¹¼ÈÆÇ¶¹Ê¿ÿ¹¶¿Æ¸ÿÈ¼¾»¿Æ·Æ¿²ÿÇÂµ¼¹ÈÆÇÿ
Å¹¼¾ÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ·Æ³·øÿÓÃÆ²ÿÈ¼½·Â½¶Æÿ
É²ÿ¸·Ê·Â½Äÿ·ÃÊ·ÿ´ÃÂ¿Æÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸Ê²¸ÿâ×çÿ¾Ê²ÿÂ¸¸¶ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ
È¼½ÇÂ·Â¼½ÆÇÿ¼½ÿ¸¶ÈÃÿÊÿÅÂ½ÇÂ½ÄúÿÂ·ÿÇ¼Æ¸ÿ
½¼·ÿ¸Ê²ÿâ×çÿ¾Ê²ÿÅÂ¹¸·ÿÂ¸¸¶ÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿÊ½Çÿ·ÃÆ½ÿ
Â¸¸¶ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸øÿÞ½ÿÊÇÇÂ·Â¼½úÿ
·ÃÆ²ÿÈ¼½·Æ½Çúÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
»¹¼»¼¸Ê¿ÿÊ½Çÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ
»¹¼»¼¸Ê¿ÿ½ÆÆÇÿ·¼ÿÉÆÿÂ¸¸¶ÆÇÿ·¼ÄÆ·ÃÆ¹ÿ¸¼ÿ
È¼¾¾Æ½·Æ¹¸ÿÈÊ½ÿÅ¶¿¿²ÿ¶½ÇÆ¹¸·Ê½Çÿ·ÃÆÿ
Â¾»¿ÂÈÊ·Â¼½¸ÿ¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½øÿáÊÂ¿¶¹Æÿ·¼ÿÇ¼ÿ¸¼úÿ·ÃÆ²ÿ
Ê¹Ä¶ÆúÿÇÆ»¹ÂµÆ¸ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸ÿ¼Åÿ·ÃÆÿ
¼»»¼¹·¶½Â·²ÿ·¼ÿÊ¸¸Æ¸¸ÿ·ÃÆÿ¹ÆÄ¶¿Ê·Â¼½¸ÿ
·ÃÊ·ÿ´Â¿¿ÿ»¹Æ¸¶¾ÊÉ¿²ÿÅ¼¿¿¼´ÿÅ¹¼¾ÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ²ÿÊ¿¸¼ÿÊ¹Ä¶Æÿ
·ÃÊ·ÿ·ÃÆÿÆ³»ÆÈ·ÆÇÿ¼µÆ¹¿Ê»ÿÉÆ·´ÆÆ½ÿ
¹ÆÇ¶È·Â¼½¸ÿÂ½ÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸·Ê½ÇÊ¹Ç¸ÿÂ¸¸¶ÆÇÿÉ²ÿâ×çÿÊ½Çÿäçáâÿ
¸·Ê½ÇÊ¹Ç¸ÿÂ¸¸¶ÆÇÿÉ²ÿãØÓÿÈÊ¿¿¸ÿÂ½·¼ÿ
º¶Æ¸·Â¼½ÿ·ÃÆÿÉÊ¸Â¸ÿÅ¼¹ÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸·Ê½ÇÊ¹Ç¸ÿÊ½Çÿ·ÃÆÿ¹Æ¿Ê·ÆÇÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÊ½Çÿ·ÃÊ·ÿâ×çÿÂ¸ÿ
Â¾»¹¼»Æ¹¿²ÿ¾¼·ÂµÊ·ÆÇÿÉ²ÿÊ½ÿÊ··Æ¾»·ÿ·¼ÿ
·¹ÂÄÄÆ¹ÿÊÿÈÊ¸ÈÊÇÆÿ¼Åÿ¹ÆÄ¶¿Ê·Â¼½¸ÿ¶½ÇÆ¹ÿ
·ÃÆÿäççÿÊ½Ç÷¼¹ÿ·¼ÿ»¹¼¾¼·Æÿ¿ÆÄÂ¸¿Ê·Â¼½ÿ
É²ÿä¼½Ä¹Æ¸¸øÿ

â×çÿÇÂ¸ÊÄ¹ÆÆ¸ÿ´Â·Ãÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸¯ÿ
È¿ÊÂ¾¸ÿÊ½ÇÿÊ¹Ä¶¾Æ½·¸øÿÓÃÆÿ·Æ³·ÿ¼Åÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿÂ¸ÿ¸Â¿Æ½·ÿ¼½ÿ·ÃÂ¸ÿÂ¸¸¶ÆøÿÞ·ÿ
Ç¼Æ¸ÿ½¼·ÿ¸»ÆÈÂÅ²ÿ·ÃÆÿ·Â¾Â½Äÿ¼ÅÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äúÿ¼·ÃÆ¹ÿ·ÃÊ½ÿ·¼ÿÉÆÿ
È¿ÆÊ¹ÿ·ÃÊ·ÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿ¾Ê²ÿ½¼·ÿ
ÉÆÿÂ¸¸¶ÆÇÿ¶½¿Æ¸¸ÿ¸¶ÈÃÿÊÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ
ÃÊ¸ÿÉÆÆ½ÿ¾ÊÇÆøÿâ×çÿÂ¸ÿÆ³Æ¹ÈÂ¸Â½Äÿ·ÃÆÿ
»¹¼ÈÆÇ¶¹Ê¿ÿÇÂ¸È¹Æ·Â¼½ÿ·ÃÊ·ÿÂ¸ÿ»¹¼µÂÇÆÇÿ
É²ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊý¯¸ÿ¿ÊÈÀÿ¼Åÿ¸»ÆÈÂÅÂÈÿ
ÇÂ¹ÆÈ·Â¼½øÿÓÃÆÿ·Æ³·ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÆ½µÂ¸Â¼½¸ÿ·´¼ÿ¸Æ»Ê¹Ê·ÆÿÊÈ·Â¼½¸ÿÉ²ÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ìÿþõýÿçÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ
¼½ÿ´ÃÆ·ÃÆ¹ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÈ¿Ê¸¸Æ¸ÿ¼¹ÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÈÊ¶¸Æÿ
¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹úÿ
Ê½ÇÿþôýÿÊÿ¸Æ»Ê¹Ê·ÆÿÇÆÈÂ¸Â¼½ÿ¼½ÿÂ¸¸¶Ê½ÈÆÿ
¼ÅÿÊ»»¹¼»¹ÂÊ·ÆÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ
¸¶ÈÃÿÈ¿Ê¸¸Æ¸ÿ¼¹ÿÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÆÿ
»¹¼ÈÆÇ¶¹ÆÿÅ¼¿¿¼´ÆÇÿÂ½ÿ·ÃÂ¸ÿ¹¶¿Æ¾ÊÀÂ½Äúÿ
Ê½Çÿ·ÃÆÿÈ¼¾»Ê½Â¼½ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
Â½µ¼¿µÂ½ÄÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ¿ÂÄÃ·ÿ
Ç¶·²ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸úÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿâ×çÿ´Â¿¿ÿÂ¸¸¶ÆÿÅÂ½Ê¿ÿ
Æ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ¾¼·¼¹ÿ
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µÆÃÂÈ¿Æ¸ÿ¼½¿²ÿÂÅÿÊÅÅÂ¹¾Ê·ÂµÆÿÅÂ½ÇÂ½Ä¸ÿÊ¹Æÿ
¾ÊÇÆÿÈ¼½ÈÆ¹½Â½ÄÿÈ¼½·¹ÂÉ¶·Â¼½ÿÊ½Çÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·úÿÊ½Çÿ¸¶ÈÃÿÆ¾Â¸¸Â¼½¸ÿ
¸·Ê½ÇÊ¹Ç¸ÿ´Â¿¿ÿ½¼·ÿÉÆÿÅÂ½Ê¿Â±ÆÇÿ»¹Â¼¹ÿ·¼ÿ
¾ÊÀÂ½ÄÿÊ½²ÿ¸¶ÈÃÿÇÆ·Æ¹¾Â½Ê·Â¼½¸øÿÐÃÂ¿Æÿ
Â·ÿ´¼¶¿ÇÿÊ¿¸¼ÿÉÆÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ·¼ÿÂ¸¸¶Æÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
ÅÂ½ÇÂ½Ä¸ÿÊ½ÇÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ
½Æ´ÿ¿ÂÄÃ·ùÇ¶·²ÿµÆÃÂÈ¿Æ¸ÿÂ½ÿ·ÃÆÿ¸Ê¾Æÿ
¹¶¿Æ¾ÊÀÂ½ÄúÿÌùÊùûÿÊÿ¸Â½Ä¿Æÿ»¹¼»¼¸Ê¿ÿ
È¼µÆ¹Â½Äÿ·ÃÆ¾ÿÊ½ÇÿÊÿ¸Â½Ä¿ÆÿÅÂ½Ê¿ÿ¹¶¿Æÿ
È¼µÆ¹Â½Äÿ·ÃÆ¾úÿ½¼·ÃÂ½ÄÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¹Æº¶Â¹Æ¸ÿ¸¶ÈÃÿÊÿ»¹¼ÈÆÇ¶¹Ê¿ÿ
Ê»»¹¼ÊÈÃúÿÊ½Çÿ½¼·ÃÂ½ÄÿÂ½ÿ·ÃÆÿÊ»»¹¼ÊÈÃÿ
·ÊÀÆ½ÿÂ½ÿ·ÃÂ¸ÿÈÊ¸ÆÿµÂ¼¿Ê·Æ¸ÿ·ÃÆÿ·Æ³·ÿ¼Åÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿÔÂ½ÈÆÿä¼½Ä¹Æ¸¸ÿ´Ê¸ÿ
¸Â¿Æ½·ÿ¼½ÿ·ÃÂ¸ÿÂ¸¸¶ÆúÿÊ½Çÿ¾¼¹Æÿ·ÃÊ½ÿ¼½Æÿ
»¹¼ÈÆÇ¶¹Ê¿ÿÊ»»¹¼ÊÈÃÿ¾Ê²ÿÊÈÈ¼¾»¿Â¸Ãÿ
·ÃÆÿ¹Æº¶Â¹Æ¾Æ½·¸ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿ
â×çÿÃÊ¸ÿ·ÃÆÿÇÂ¸È¹Æ·Â¼½ÿ·¼ÿ¶¸Æÿ·ÃÆÿ
Ê»»¹¼ÊÈÃÿÈ¼½¸ÂÇÆ¹ÆÇÿÊ»»¹¼»¹ÂÊ·ÆÿÂ½ÿ·ÃÂ¸ÿ
ÈÊ¸ÆøÿØ½ÈÆÿ·ÃÆÿÅÂ½Ê¿ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
È¼½·¹ÂÉ¶·Â¼½ÿÊ½ÇÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Ä¸ÿ
Ê¹Æÿ¾ÊÇÆúÿâ×çÿÃÊ¸ÿ·ÃÆÿÊ¶·Ã¼¹Â·²ÿ·¼ÿÂ¸¸¶Æÿ
·ÃÆÿÅÂ½Ê¿ÿÆ¾Â¸¸Â¼½¸ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ½Æ´ÿ
¿ÂÄÃ·ùÇ¶·²ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ëÿÃ¼´ÆµÆ¹úÿÊ¸ÿ
·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿÃÊ¸ÿ½¼·ÆÇúÿ·ÃÆÿ
ÊÄÆ½È²ÿÃÊ¸ÿ°¸ÂÄ½ÂÅÂÈÊ½·ÿ¿Ê·Â·¶ÇÆÿÊ¸ÿ·¼ÿ·ÃÆÿ
¾Ê½½Æ¹úÿ·Â¾Â½ÄúÿÌÊ½ÇËÿÈ¼½·Æ½·ÿü ü üÿ¼Åÿ
Â·¸ÿ¹ÆÄ¶¿Ê·Â¼½¸ÿøÿü ü ü¯ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿ»ùÿ
åÚêûÿñòíÿÒøÔøÿÊ·ÿñóóøÿÓÃÊ·ÿÂ½È¿¶ÇÆ¸ÿ·ÃÆÿ
ÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÂ¸¸¶Æÿ·ÃÆ¾ÿÂ½ÿÊÿ¸Æ»Ê¹Ê·Æÿ
¹¶¿Æ¾ÊÀÂ½Äøÿ
ä¼¾¾Æ½·Æ¹¸¯ÿÊ¹Ä¶¾Æ½·ÿ´¼¶¿ÇÿÊ¿¸¼ÿ

¿ÆÊÇÿ·¼ÿ·ÃÆÿÈ¼½È¿¶¸Â¼½ÿ·ÃÊ·ÿâ×çÿÈ¼¶¿Çÿ
½¼·ÿ¾ÊÀÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÅ¼¹ÿ
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Êÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
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Êÿ½¼·ÂÈÆÿ¼Åÿ»¹¼»¼¸ÆÇÿ¹¶¿Æ¾ÊÀÂ½ÄøÿÞ·ÿ
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Ê½½¼¶½ÈÆÇÿ·ÃÆÂ¹ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿ»¿Ê½ÿ
·ÃÊ·ÿÃÊÇÿÉÆÆ½ÿ¸Æ·ÿÂ½ÿ¾¼·Â¼½ÿÊ¿¿ÿ
¹ÆÈ¼Ä½Â±ÆÇÿ·ÃÊ·ÿÅ¶¿¿ÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ´Ê¸ÿ»Ê¹·ÿ¼Åÿ·ÃÆÿ»¿Ê½úÿÊ½Çÿ
·ÃÆ²ÿÊ¿¿ÿ¹Æ¸Æ¹µÆÇÿ·ÃÆÂ¹ÿ¹ÂÄÃ·¸ÿ·¼ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ¸¶ÈÃÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ
¹¶¿Æ¾ÊÀÂ½Äøÿá¼¹ÿÆ³Ê¾»¿Æúÿ¸ÆÆÿ·ÃÆÿ¿Æ··Æ¹ÿ
¼Åÿ¸¶»»¼¹·ÿÅ¹¼¾ÿá¼¹ÇÿÚ¼·¼¹ÿä¼¾»Ê½²úÿ
´ÃÂÈÃÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ°°á¼¹ÇÿÅ¶¿¿²ÿ¸¶»»¼¹·¸ÿ
»¹¼»¼¸Ê¿ÿÊ½ÇÿÊÇ¼»·Â¼½ÿ¼Åÿ¸¶ÈÃÿÊÿ
ÙÊ·Â¼½Ê¿ÿ×¹¼Ä¹Ê¾úÿ´ÃÂÈÃÿ´Æÿ¶½ÇÆ¹¸·Ê½Çÿ
´Â¿¿ÿÉÆÿ¸¶ÉÁÆÈ·ÿ·¼ÿÅ¶¿¿ÿ½¼·ÂÈÆùÊ½Çùÿ
È¼¾¾Æ½·ÿ¹¶¿Æ¾ÊÀÂ½ÄúÿÊÅÅ¼¹ÇÂ½ÄÿÊ¿¿ÿ
Â½·Æ¹Æ¸·ÆÇÿ»Ê¹·ÂÆ¸ÿÂ½È¿¶ÇÂ½Äÿá¼¹Çÿ·ÃÆÿ
¹ÂÄÃ·ÿ·¼ÿ»Ê¹·ÂÈÂ»Ê·ÆÿÅ¶¿¿²úÿÈ¼¾¾Æ½·úÿÊ½Çÿ
¸¶É¾Â·ÿÂ½Å¼¹¾Ê·Â¼½úÿ·ÃÆÿ¹Æ¸¶¿·¸ÿ¼Åÿ´ÃÂÈÃÿ
Ê¹Æÿ½¼·ÿ»¹ÆùÇÆ·Æ¹¾Â½ÆÇÿÉ¶·ÿÇÆ»Æ½Çÿ
¶»¼½ÿ»¹¼ÈÆ¸¸Æ¸ÿ¸Æ·ÿÉ²ÿ¿Ê´ø¯¯ÿ

ÇøÿÓÃÆÿÙ¼·ÂÈÆÿÊ½Çÿä¼¾¾Æ½·ÿ×Æ¹Â¼ÇÿÐÊ¸ÿ
çÇÆº¶Ê·Æÿ

ÚÊ½²ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿðöùÿ
ÇÊ²ÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ´Ê¸ÿÂ½ÊÇÆº¶Ê·Æøÿ
ä¼¾¾Æ½·Æ¹¸ÿÈ¿ÊÂ¾ÿ·ÃÊ·ÿÊÿðöùÇÊ²ÿ»Æ¹Â¼Çÿ
´Ê¸ÿÂ½¸¶ÅÅÂÈÂÆ½·ÿ·Â¾Æÿ·¼ÿÅ¶¿¿²ÿÆµÊ¿¶Ê·Æÿ
·ÃÆÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ¼·ÃÆ¹ÿÂ½Å¼¹¾Ê·Â¼½ÿ·ÃÊ·ÿ

Â½Å¼¹¾ÆÇÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ»¹¼»¼¸Ê¿øÿ
Ô¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¸¸Æ¹·ÿ·ÃÊ·ÿÉÆÈÊ¶¸Æÿ
·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Äÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿ¼µÆ¹¿Ê»»ÆÇÿ´Â·Ãÿ
·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÆÿÚÊ½ÇÊ·¼¹²ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸ÿÕÆ»¼¹·Â½ÄÿÕ¶¿ÆúÿÊ¸ÿ´Æ¿¿ÿ
Ê¸ÿä¼½Ä¹Æ¸¸¯ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
¿ÆÄÂ¸¿Ê·Â¼½úÿ·ÃÆÂ¹ÿÊÉÂ¿Â·²ÿ·¼ÿÅ¶¿¿²ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ·ÃÆÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼Çÿ´Ê¸ÿ°°¸Æ¹Â¼¶¸¿²ÿÈ¼¾»¹¼¾Â¸ÆÇø¯¯ÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆ²ÿÈ¼½·Â½¶ÆúÿÉÆÈÊ¶¸Æÿâ×çÿ
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Ä¿¼ÉÊ¿ÿÈ¿Â¾Ê·ÆÿÇÊ·ÊÿÃÊÇÿÇÆ¸·¹¼²ÆÇÿ·ÃÆÿ
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¸ÆÈ·Â¼½ÿóöïÿ¼Åÿ·ÃÆÿäççúÿ´ÃÂÈÃÿ¹Æº¶Â¹Æ¸ÿ

ÊÿóöùÇÊ²ÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇúÿÊ½Çÿ·ÃÊ·ÿ·ÃÆÿ
Ç¼ÈÀÆ·ÿÉÆÿÀÆ»·ÿ¼»Æ½ÿ·¼ÿ¹ÆÈÆÂµÆÿ¹ÆÉ¶··Ê¿ÿ
¼¹ÿ¸¶»»¿Æ¾Æ½·Ê¿ÿÂ½Å¼¹¾Ê·Â¼½ÿÊ¸ÿÅ¼¿¿¼´ùÿ
¶»ÿ·¼ÿÊ½²ÿÃÆÊ¹Â½Ä¸ÿÅ¼¹ÿóöÿÇÊ²¸ÿÅ¼¿¿¼´Â½Äÿ
·ÃÆÿÃÆÊ¹Â½Ä¸øÿâ×çÿ¾Æ·ÿ·Ã¼¸Æÿ¼É¿ÂÄÊ·Â¼½¸ÿ
ÃÆ¹Æ­·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ¼»Æ½ÆÇÿ¼½ÿ
ç»¹Â¿ÿôòúÿôööíúÿ·ÃÆÿ¿Ê¸·ÿÃÆÊ¹Â½Äÿ´Ê¸ÿ¼½ÿ
ÚÊ²ÿôõúÿôööíÿÊ½Çÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ
È¿¼¸ÆÇÿÝ¶½Æÿôóúÿôööíøÿ
ÔÆÈ¼½ÇúÿÊ¸ÿÆ³»¿ÊÂ½ÆÇÿÂ½ÿ¿Æ··Æ¹¸ÿ

ÇÆ½²Â½Äÿ¹Æº¶Æ¸·¸ÿ·¼ÿÆ³·Æ½Çÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼ÇúÿÊÿµÆ¹²ÿ¿Ê¹ÄÆÿ»Ê¹·ÿ¼Åÿ·ÃÆÿ
Â½Å¼¹¾Ê·Â¼½ÿÊ½ÇÿÊ½Ê¿²¸Æ¸ÿÅ¼¹ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ÿÃÊÇÿÉÆÆ½ÿ»¹ÆµÂ¼¶¸¿²ÿ
¹Æ¿ÆÊ¸ÆÇÿÂ½ÿÝ¶¿²ÿóöúÿôööîúÿÊ¸ÿ»Ê¹·ÿ¼Åÿ·ÃÆÿ
êÍ»ÐÃÎÌÿÜÂ½ÈÎÌÿÂËÿÚ¿ÂÁÂ¾ÌÍÿ
Ø¼ÅÌÄÐÆÈÃÊíÿØÌÊ¼ÅÐ½ÈÃÊÿã¿ÌÌÃÉÂ¼¾Ìÿ
ãÐ¾ÿåÄÈ¾¾ÈÂÃ¾ÿ¼ÃÍÌ¿ÿ½ÉÌÿèÅÌÐÃÿêÈ¿ÿêÎ½ÿ
ýêÜÚØüÿþïóÿáÕÿòòóñóýøÿÓÃÆÿ»¶É¿ÂÈÿ
È¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÆÿçÙ×ÕÿÂ¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÊÉ¼µÆÿÂ½ÿÔÆÈ·Â¼½ÿÞøäøõÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÆ³»¿ÊÂ½ÆÇÿ
·ÃÊ·ÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÅ¼¹ÿ·ÃÊ·ÿçÙ×Õÿ
´Ê¸ÿõôöÿÇÊ²¸ÿÊ½Çÿ·ÃÊ·ÿ·ÃÆÿ¾ÊÁ¼¹ÿ¹ÆÈÆ½·ÿ
¸ÈÂÆ½·ÂÅÂÈÿÊ¸¸Æ¸¸¾Æ½·¸ÿ·ÃÊ·ÿâ×çÿ¹Æ¿ÂÆÇÿ
¶»¼½ÿÂ½ÿ·ÃÆÿÓÔãÿ¹Æ¿ÆÊ¸ÆÇÿ´Â·Ãÿ·ÃÆÿ
çÙ×ÕÿÃÊÇÿ»¹ÆµÂ¼¶¸¿²ÿÆÊÈÃÿÄ¼½Æÿ
·Ã¹¼¶ÄÃÿ·ÃÆÂ¹ÿ¼´½ÿ»¶É¿ÂÈÿ¹ÆµÂÆ´ÿ
»¹¼ÈÆ¸¸Æ¸ÿÊ½ÇÿÃÊµÆÿÉÆÆ½ÿ»¶É¿ÂÈ¿²ÿ
ÊµÊÂ¿ÊÉ¿ÆÿÅ¼¹ÿ¸¼¾Æÿ·Â¾ÆøÿÞ½ÿ¼·ÃÆ¹ÿ´¼¹Ç¸úÿ
â×çÿÃÊ¸ÿ»¹¼µÂÇÆÇÿÊ¾»¿Æÿ·Â¾ÆÿÅ¼¹ÿ
¹ÆµÂÆ´úÿ»Ê¹·ÂÈ¶¿Ê¹¿²ÿ´Â·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ·ÃÆÿ
·ÆÈÃ½ÂÈÊ¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿáÂ½ÇÂ½Ä¸øÿÔÆÆúÿ
Å¼¹ÿÆ³Ê¾»¿Æúÿâ×çÿÛÆ··Æ¹ÿ·¼ÿä¼½Ä¹Æ¸¸¾Ê½ÿ
Þ¸¸ÊÿÇÊ·ÆÇÿÝ¶½ÆÿõïúÿôööíúÿÊÿÈ¼»²ÿ¼Åÿ
´ÃÂÈÃÿÂ¸ÿÊµÊÂ¿ÊÉ¿ÆÿÊ·ÿÉ½½ÁíøøÌÁÐùÊÂ»øÿ
ÎÅÈÄÐ½ÌÎÉÐÃÊÌøÌÃÍÐÃÊÌ¿ÄÌÃ½ùÉ½ÄÅøÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ´Ê¸ÿ

½¼·ÿ¹Æ½ÇÆ¹ÆÇÿÂ½¸¶ÅÅÂÈÂÆ½·ÿ¾Æ¹Æ¿²ÿ
ÉÆÈÊ¶¸Æÿ¼·ÃÆ¹ÿÈ¿Â¾Ê·Æù¹Æ¿Ê·ÆÇÿ
»¹¼ÈÆÆÇÂ½Ä¸ÿ´Æ¹Æÿ¼ÈÈ¶¹¹Â½Äÿ
¸Â¾¶¿·Ê½Æ¼¶¸¿²øÿ
ÐÃÂ¿Æÿ¼½ÆÿÈ¼¾¾Æ½·Æ¹ÿ¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ

·ÃÆÿÈ¼½µÆ¹ÄÆ½ÈÆÿ¼Åÿ¸ÆµÆ¹Ê¿ÿÇÂÅÅÆ¹Æ½·ÿ
È¿Â¾Ê·Æù¹Æ¿Ê·ÆÇÿÊÈ·ÂµÂ·ÂÆ¸ÿÃÊ¸ÿ°°¸Æ¹Â¼¶¸¿²ÿ
È¼¾»¹¼¾Â¸ÆÇ¯¯ÿ·ÃÆÂ¹ÿÊÉÂ¿Â·²ÿ·¼ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»¹¼ÈÆ¸¸úÿ·ÃÊ·ÿ
È¼¾¾Æ½·Æ¹ÿ´Ê¸ÿÊÉ¿Æÿ·¼ÿ¸¶É¾Â·ÿÊ½ÿîíÿ
»ÊÄÆÿÈ¼¾¾Æ½·ÿ¼½ÿ·ÃÂ¸ÿ»¹¼»¼¸Ê¿ÿÊ¿¼½Æøÿ
Ú¼¹Æ¼µÆ¹úÿÂ·ÿÂ¸ÿÃÊ¹Ç¿²ÿ¹Ê¹Æÿ·ÃÊ·ÿ¾¼¹Æÿ
·ÃÊ½ÿ¼½Æÿ¹¶¿ÆÿÂ¸ÿ¼¶·ÿÅ¼¹ÿÈ¼¾¾Æ½·ÿÊ·ÿ·ÃÆÿ
¸Ê¾Æÿ·Â¾Æøÿç¸ÿ½¼·ÆÇÿÊÉ¼µÆúÿâ×çÿÃÊ¸ÿ
¹ÆÈÆÂµÆÇÿÊÿ¸¶É¸·Ê½·ÂÊ¿ÿ½¶¾ÉÆ¹ÿ¼Åÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿÊ½ÇÿÃÊ¸ÿ·Ã¼¹¼¶ÄÃ¿²ÿ
È¼½¸ÂÇÆ¹ÆÇÿÊ½Çÿ¹Æ¸»¼½ÇÆÇÿ·¼ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
È¼¾¾Æ½·¸øÿ
â×çÿÅÂ½Ç¸ÿ½¼ÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿÊÿ

·²»¼Ä¹Ê»ÃÂÈÊ¿ÿÆ¹¹¼¹ÿÂ½ÿ·ÃÆÿÇ¼ÈÀÆ·ÿÆù¾ÊÂ¿ÿ
ÊÇÇ¹Æ¸¸ÿ¼Åÿ·ÃÆÿìÙÚÙÎÝÓÿâÙ×ÕÍÌÙÎÿ½¼·ÂÈÆÿ
Ê½½¼¶½ÈÂ½Äÿ·ÃÆÿ»¹¼»¼¸Ê¿ÿ»¹ÆµÆ½·ÆÇÿ·ÃÆÿ
»¶É¿ÂÈÿÅ¹¼¾ÿÃÊµÂ½ÄÿÊÿ¾ÆÊ½Â½ÄÅ¶¿ÿ
¼»»¼¹·¶½Â·²ÿ·¼ÿÈ¼¾¾Æ½·úÿÊ½Çÿ·ÃÆ¹ÆÅ¼¹Æÿ
ÇÆ»¹ÂµÆÇÿ·ÃÆ¾ÿ¼ÅÿÇ¶Æÿ»¹¼ÈÆ¸¸øÿç¿·Ã¼¶ÄÃÿ
·ÃÆÿ¾Â½¼¹ÿÆ¹¹¼¹­´ÃÂÈÃÿÂ½µ¼¿µÆÇÿÊÿ´¼¹Çÿ
»¹¼ÈÆ¸¸Â½ÄÿÊ¶·¼ùÈ¼¹¹ÆÈ·Â¼½ÿ·ÃÊ·ÿ·¶¹½ÆÇÿÊÿ
¸Ã¼¹·ÿÇÊ¸ÃÿÂ½·¼ÿÊÿ¿¼½ÄÿÇÊ¸Ã­Ê»»ÆÊ¹ÆÇÿ
Â½ÿ·ÃÆÿáÕÿµÆ¹¸Â¼½ÿ¼Åÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·ÃÆÿÆù¾ÊÂ¿ÿÊÇÇ¹Æ¸¸ÿÂ¸ÿÈ¼¹¹ÆÈ·ÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùùð çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõúöÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

ñ×Æ·Æ¹¸¼½úÿÓøäøúÿÊ½ÇÿÚøØøÿåÊ¹Â½ÄÆ¹ÿþâÇ¸øýÿþôööíýÿ
Ô·Ê·Æÿ¼Åÿ·ÃÆÿä¿Â¾Ê·ÆÿÂ½ÿôööîøÿé¼ÅÅùÿêÄÌ¿ùÿÝÌ½ÌÂ¿ùÿ
×ÂÎùûÿíöúÿÔõ®Ôõíðøÿ

Â½ÿ·ÃÆÿ¸ÂÄ½Ê·¶¹ÆÿµÆ¹¸Â¼½ÿ¼Åÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸ÿ»¼¸·ÆÇÿ¼½ÿâ×ç¯¸ÿÐÆÉÿ¸Â·Æÿ¶½·Â¿ÿ
»¶É¿ÂÈÊ·Â¼½ÿÂ½ÿ·ÃÆÿìÙÚÙÎÝÓÿâÙ×ÕÍÌÙÎüÿÊ½Çÿ
Â½ÿ·ÃÆÿ°°Þ½¸·¹¶È·Â¼½¸ÿÅ¼¹ÿÔ¶É¾Â··Â½Äÿ
Ð¹Â··Æ½ÿä¼¾¾Æ½·¸¯¯ÿÇ¼È¶¾Æ½·ÿ¼½ÿ·ÃÆÿ
ÐÆÉÿ¸Â·ÆÿÅ¼¹ÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äøÿâ×çÿÃÊ¸ÿ
¹ÆÈÆÂµÆÇÿ¼µÆ¹ÿõíöúöööÿÆù¾ÊÂ¿¸ÿ·¼ÿ·ÃÆÿ
Ç¼ÈÀÆ·ÿÆù¾ÊÂ¿ÿÊÇÇ¹Æ¸¸ÿ·¼ÿÇÊ·Æúÿ¸¼ÿ·ÃÆÿ
¾Â½¼¹ÿ·²»¼Ä¹Ê»ÃÂÈÊ¿ÿÆ¹¹¼¹ÿÊ»»ÆÊ¹Â½ÄÿÂ½ÿ
¼½¿²ÿ¼½Æÿ¿¼ÈÊ·Â¼½ÿÃÊ¸ÿ½¼·ÿÉÆÆ½ÿÊ½ÿ
Â¾»ÆÇÂ¾Æ½·ÿ·¼ÿÂ½·Æ¹Æ¸·ÆÇÿ»Ê¹·ÂÆ¸¯ÿ
Æù¾ÊÂ¿Â½ÄÿÈ¼¾¾Æ½·¸øÿÚ¼¹Æ¼µÆ¹úÿâ×çÿ
»¹¼µÂÇÆÇÿ¾Ê½²ÿ¼·ÃÆ¹ÿÊµÆ½¶Æ¸ÿÅ¼¹ÿ
Â½·Æ¹Æ¸·ÆÇÿ»Ê¹·ÂÆ¸ÿ·¼ÿ¸¶É¾Â·ÿÈ¼¾¾Æ½·¸ÿ
Â½ÿÊÇÇÂ·Â¼½ÿ·¼ÿ·ÃÆÿÇ¼ÈÀÆ·ÿÆù¾ÊÂ¿ÿÊÇÇ¹Æ¸¸úÿ
Â½È¿¶ÇÂ½ÄÿµÂÊÿºººù¿ÌÊ¼ÅÐ½ÈÂÃ¾ùÊÂ»ûÿ
¾ÊÂ¿úÿÊ½ÇÿÅÊ³ëÿÆÊÈÃÿ¼Åÿ·ÃÆ¸Æÿ¼»·Â¼½¸ÿÃÊµÆÿ
ÉÆÆ½ÿ¶·Â¿Â±ÆÇÿÉ²ÿ¾Ê½²ÿÈ¼¾¾Æ½·Æ¹¸øÿâ×çÿ
Â¸ÿÈ¼½ÅÂÇÆ½·ÿ·ÃÊ·ÿ·ÃÆÿ¾Â½¼¹ÿ
·²»¼Ä¹Ê»ÃÂÈÊ¿ÿÆ¹¹¼¹ÿÇÂÇÿ½¼·ÿ»¹ÆµÆ½·ÿ
Ê½²¼½ÆÿÅ¹¼¾ÿ¸¶É¾Â··Â½Äÿ´¹Â··Æ½ÿ
È¼¾¾Æ½·¸úÿÉ²ÿÆù¾ÊÂ¿ÿ¼¹ÿ¼·ÃÆ¹´Â¸ÆúÿÊ½Çÿ
·ÃÊ·ÿ·ÃÆÿ»¶É¿ÂÈÿ´Ê¸ÿ»¹¼µÂÇÆÇÿ
°°¾ÆÊ½Â½ÄÅ¶¿ÿ»Ê¹·ÂÈÂ»Ê·Â¼½ÿÂ½ÿ·ÃÆÿ
¹ÆÄ¶¿Ê·¼¹²ÿ»¹¼ÈÆ¸¸¯¯ÿÊ¸ÿ¾Æ½·Â¼½ÆÇÿÂ½ÿâØÿ
õôîððøÿ
Ø¶¹ÿ¹Æ¸»¼½¸Æÿ¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÿ¹Æº¶Æ¸·ÿ·¼ÿ

¹Æ¼»Æ½ÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÇ¶Æÿ·¼ÿ
È¼½ÈÆ¹½¸ÿÊÉ¼¶·ÿÊ¿¿ÆÄÆÇÿÇÆ¸·¹¶È·Â¼½ÿ¼Åÿ
¹Ê´ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿÇÊ·ÊÿÂ¸ÿÇÂ¸È¶¸¸ÆÇÿ
¾¼¹ÆÿÅ¶¿¿²ÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·úÿÑ¼¿¶¾ÆÿõõøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿ
ÇÂÇÿ½¼·ÿ»¹¼µÂÇÆÿÊ½²ÿÈ¼¾»Æ¿¿Â½Äÿ¹ÆÊ¸¼½ÿ
·¼ÿÈ¼½È¿¶ÇÆÿ·ÃÊ·ÿ·ÃÆÿÊÉ¸Æ½ÈÆÿ¼Åÿ·ÃÆ¸Æÿ
ÇÊ·Êÿ´¼¶¿Çÿ¾Ê·Æ¹ÂÊ¿¿²ÿÊÅÅÆÈ·ÿ·ÃÆÿ·¹Æ½Ç¸ÿ
Â½ÿ·ÃÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ¼¹ÿ
È¼½È¿¶¸Â¼½¸ÿÇ¹Ê´½ÿÊÉ¼¶·ÿ·ÃÆ¾ÿÂ½ÿ·ÃÆÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹ÆÿÊ½Çÿ¹ÆÅ¿ÆÈ·ÆÇÿÂ½ÿ
·ÃÆÿÓÔãøÿÓÃÆÿßÊÇ¿Æ²ÿäÆ½·¹Æ÷ä¿Â¾Ê·Æÿ
ÕÆ¸ÆÊ¹ÈÃÿÒ½Â·ÿþäÕÒýÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Çÿ
þ¹ÆÅÆ¹¹ÆÇÿ·¼ÿÊ¸ÿßÊÇäÕÒÓýÿÂ¸ÿÁ¶¸·ÿ¼½Æÿ¼Åÿ
·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
·ÃÊ·ÿâ×çÿÊ½Çÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æÿ
¹ÆÅÆ¹ÿ·¼ÿÊ½ÇÿÈÂ·ÆøÿÙÊ·Â¼½Ê¿ÿØÈÆÊ½ÂÈÿÊ½Çÿ
ç·¾¼¸»ÃÆ¹ÂÈÿçÇ¾Â½Â¸·¹Ê·Â¼½ÿþÙØççýÿ
Ê½ÇÿÙÊ·Â¼½Ê¿ÿçÆ¹¼½Ê¶·ÂÈ¸ÿÊ½ÇÿÔ»ÊÈÆÿ
çÇ¾Â½Â¸·¹Ê·Â¼½ÿþÙçÔçýÿÊ¿¸¼ÿ»¹¼Ç¶ÈÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸úÿÊ½ÇÿÊ¿¿ÿ·Ã¹ÆÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿÃÊµÆÿÉÆÆ½ÿ
Æ³·Æ½¸ÂµÆ¿²ÿ»ÆÆ¹ÿ¹ÆµÂÆ´ÆÇøÿç½Ê¿²¸Æ¸ÿ¼Åÿ
·ÃÆÿ·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Ç¸ÿ
»¹¼Ç¶ÈÆÿÆ¸¸Æ½·ÂÊ¿¿²ÿ·ÃÆÿ¸Ê¾Æÿ¿¼½Äù·Æ¹¾ÿ
·¹Æ½Ç¸ÿÊ¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ
ÔÈÂÆ½ÈÆÿ×¹¼Ä¹Ê¾ÿþääÔ×ýÿþôööðýÿ¹Æ»¼¹·ÿ
°°ÓÆ¾»Æ¹Ê·¶¹ÆÿÓ¹Æ½Ç¸ÿÂ½ÿ·ÃÆÿÛ¼´Æ¹ÿ
ç·¾¼¸»ÃÆ¹Æú¯¯ÿÞ×ääÿþôööïýúÿÊ½ÇÿÙØçç¯¸ÿ
¸·¶Ç² ñ °°Ô·Ê·Æÿ¼Åÿ·ÃÆÿä¿Â¾Ê·ÆÿÂ½ÿôööî¯¯øÿ
á¶¹·ÃÆ¹¾¼¹Æúÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿÇÂÇÿ½¼·ÿ
ÇÆ¾¼½¸·¹Ê·Æÿ·ÃÊ·ÿ·ÃÆÿÊ¿¿ÆÄÆÇ¿²ÿÇÆ¸·¹¼²ÆÇÿ
ÇÊ·Êÿ´¼¶¿Çÿ¾Ê·Æ¹ÂÊ¿¿²ÿÊ¿·Æ¹ÿ·ÃÆÿ
ßÊÇäÕÒÓÿ¹ÆÈ¼¹Çÿ¼¹ÿ¾ÆÊ½Â½ÄÅ¶¿¿²ÿ
ÃÂ½ÇÆ¹ÿÂ·¸ÿ¹Æ»¿ÂÈÊ·Â¼½øÿÓÃÆÿ¹Ê´ÿÇÊ·ÊúÿÊÿ
¸¾Ê¿¿ÿ»Ê¹·ÿ¼Åÿ´ÃÂÈÃÿÃÊ¸ÿ½¼·ÿÉÆÆ½ÿ»¶É¿ÂÈÿ
þÅ¼¹ÿ¹ÆÊ¸¼½¸ÿÇÆ¸È¹ÂÉÆÇÿÊ·ìÿÉ½½Á¾íøøÿ
ºººù¼ÌÐùÐÎù¼ÆøÄÐÎøÎÂÄÄøÄÌÍÈÐøÿ

Á¿Ì¾¾øõ÷÷îøÃÂ»øèØÕ¼ÁÍÐ½ÌýúÿÊ¹Æÿ
ÊµÊÂ¿ÊÉ¿ÆÿÂ½ÿÊÿº¶Ê¿Â·²ùÈ¼½·¹¼¿¿ÆÇÿþ¼¹ÿ
Ã¼¾¼ÄÆ½Â±ÆÇúÿµÊ¿¶ÆùÊÇÇÆÇýÿÅ¼¹¾Ê·ÿÊ½Çÿ
·ÃÆÿ¾Æ·Ã¼Ç¼¿¼Ä²ÿÅ¼¹ÿÇÆµÆ¿¼»Â½Äÿ·ÃÆÿ
º¶Ê¿Â·²ùÈ¼½·¹¼¿¿ÆÇÿÇÊ·ÊÿÂ¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
·ÃÆÿ»ÆÆ¹ÿ¹ÆµÂÆ´ÆÇÿ¿Â·Æ¹Ê·¶¹ÆÿþÊ¸ÿ
Ç¼È¶¾Æ½·ÆÇÿÊ·ÿÉ½½Áíøøÿ
ºººùÎ¿¼ù¼ÌÐùÐÎù¼ÆøÎ¿¼øÍÐ½Ðøÿ
½ÌÄÁÌ¿Ð½¼¿Ìøýøÿ
ÓÃÆÿ¹Æ¿ÆÊ¸Æÿ¼Åÿ·ÃÆÿÒøÔøÿà¿¼ÉÊ¿ÿä¿Â¾Ê·Æÿ

ÕÆ¸ÆÊ¹ÈÃÿ×¹¼Ä¹Ê¾ÿþÒÔàäÕ×ýÿ¹Æ»¼¹·ÿ¼½ÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÂ½ÿÝ¶½ÆÿôööíÿÊ¿¸¼ÿÇÂÇÿ½¼·ÿ
½ÆÈÆ¸¸Â·Ê·ÆÿÆ³·Æ½ÇÂ½Äÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼ÇøÿÓÃÂ¸ÿ¹Æ»¼¹·ÿ´Ê¸ÿÂ¸¸¶ÆÇÿÉ²ÿ·ÃÆÿ
ÒÔàäÕ×úÿÅ¼¹¾Æ¹¿²ÿ·ÃÆÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ
ÔÈÂÆ½ÈÆÿ×¹¼Ä¹Ê¾ÿþääÔ×ýúÿÊ½Çÿ
¸²½·ÃÆ¸Â±ÆÇÿÂ½Å¼¹¾Ê·Â¼½ÿÈ¼½·ÊÂ½ÆÇÿÂ½ÿ
»¹Â¼¹ÿääÔ×ÿ¹Æ»¼¹·¸ÿÊ½Çÿ¼·ÃÆ¹ÿ¸²½·ÃÆ¸Â¸ÿ
¹Æ»¼¹·¸úÿ¾Ê½²ÿ¼Åÿ´ÃÂÈÃÿÃÊÇÿÊ¿¹ÆÊÇ²ÿ
ÉÆÆ½ÿ»¶É¿Â¸ÃÆÇÿþÊ½Çÿ´Æ¹ÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ
·ÃÆÿÓÔãÿÅ¼¹ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ýøÿ
á¶¹·ÃÆ¹úÿ·ÃÆÿÒÔàäÕ×ÿ¹Æ»¼¹·ÿÂ·¸Æ¿Åÿ
¶½ÇÆ¹´Æ½·ÿ½¼·ÂÈÆÿÊ½ÇÿÈ¼¾¾Æ½·ÿÉÆÅ¼¹Æÿ
Â·ÿ´Ê¸ÿÅÂ½Ê¿Â±ÆÇÿÊ½Çÿ¹Æ¿ÆÊ¸ÆÇøÿ
ÕÆÄÊ¹ÇÂ½Äÿ·ÃÆÿÂ½·Æ¹½Ê¿ÿâ×çÿ¸·ÊÅÅÿ»Ê»Æ¹ÿ

·ÃÊ·ÿÈÊ¾Æÿ·¼ÿ¿ÂÄÃ·ÿÇ¶¹Â½Äÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼Çúÿ¸ÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿ¸¶É¾Â··ÆÇÿÊÿ
È¼»²ÿ¼Åÿ·ÃÆÿâ×çÿ¸·ÊÅÅÿ»Ê»Æ¹ÿ´Â·Ãÿ·ÃÆÂ¹ÿ
È¼¾¾Æ½·¸ëÿâ×ç¯¸ÿ¹Æ¸»¼½¸Æÿ·¼ÿ·ÃÆÿÂ¸¸¶Æ¸ÿ
¹ÊÂ¸ÆÇÿÉ²ÿ·ÃÆÿ¸·ÊÅÅÿ»Ê»Æ¹ÿÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
Â½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·úÿÑ¼¿¶¾ÆÿõøÿÓÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ¸¼¾Æÿ
Â½·Æ¹½Ê¿ÿÊÄÆ½È²ÿÇÆ¿ÂÉÆ¹Ê·Â¼½¸ÿ´Æ¹Æÿ¾ÊÇÆÿ
»¶É¿ÂÈÿÇ¶¹Â½Äÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼ÇÿÇ¼Æ¸ÿ
½¼·ÿÂ½ÿÊ½Çÿ¼ÅÿÂ·¸Æ¿ÅÿÈÊ¿¿ÿÂ½·¼ÿº¶Æ¸·Â¼½ÿ
·Ã¼¸ÆÿÇÆ¿ÂÉÆ¹Ê·Â¼½¸øÿç¸ÿ¼¶¹ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ
È¼¾¾Æ½·¸ÿÆ³»¿ÊÂ½úÿâ×çÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿ
È¼½ÈÆ¹½¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿ¸·ÊÅÅÿ»Ê»Æ¹ÿÇ¶¹Â½Äÿ
·ÃÆÿ»¹¼»¼¸Ê¿ÿ¸·ÊÄÆúÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ´ÃÆ½ÿ
ÅÂ½Ê¿Â±Â½Äÿ·ÃÆÿáÂ½ÇÂ½Ä¸øÿÓÃÆ¹Æÿ´Ê¸ÿ
½¼·ÃÂ½ÄÿÊÉ¼¶·ÿ·Ã¼¸ÆÿÂ½·Æ¹½Ê¿ÿÈ¼¾¾Æ½·¸ÿ
·ÃÊ·ÿ¹Æº¶Â¹ÆÇÿÊ½ÿÆ³·Æ½¸Â¼½ÿ¼¹ÿ¹Æ¼»Æ½Â½Äÿ
¼Åÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çøÿ
ÓÃ¶¸úÿ·ÃÆÿ¼»»¼¹·¶½Â·²ÿÅ¼¹ÿÈ¼¾¾Æ½·ÿ

Å¶¿¿²ÿ¸Ê·Â¸ÅÂÆ¸ÿ·ÃÆÿäççÿÊ½Çÿ
ä¼½¸·Â·¶·Â¼½Ê¿ÿ¹Æº¶Â¹Æ¾Æ½·ÿ¼Åÿã¶Æÿ
×¹¼ÈÆ¸¸øÿäÊ¸Æ¸ÿÈÂ·ÆÇÿÉ²ÿÈ¼¾¾Æ½·Æ¹¸ÿÇ¼ÿ
½¼·ÿÂ½ÇÂÈÊ·Æÿ¼·ÃÆ¹´Â¸ÆøÿÓÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼ÇÿÊ½Çÿ·Ã¼¹¼¶ÄÃÿ¹Æ¸»¼½¸Æÿ·¼ÿ
È¼¾¾Æ½·ÿÇ¼È¶¾Æ½·¸ÿÂ½ÿ·ÃÆÿÇ¼ÈÀÆ·ÿ
Â½ÇÂÈÊ·Æÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿÄÂµÆ½ÿ»Æ¼»¿ÆÿÊ½ÿ
¼»»¼¹·¶½Â·²ÿ·¼ÿÉÆÿÃÆÊ¹ÇÿÂ½ÿÊÿ
°°¾ÆÊ½Â½ÄÅ¶¿ÿ·Â¾ÆÿÊ½ÇÿÊÿ¾ÆÊ½Â½ÄÅ¶¿ÿ
¾Ê··Æ¹ø¯¯ÿê¿Ä¾½¿ÂÃÊÿµøÿÝÐÃ·ÂûÿóîöÿÒøÔøÿ
ñòñúÿññôÿþõíðñýøÿÞ½·Æ¹Æ¸·ÆÇÿ»Ê¹·ÂÆ¸ÿÃÊÇÿ
Å¶¿¿ÿ½¼·ÂÈÆÿ¼Åÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ
»¹¼ÈÆÆÇÂ½Ä¸ÿÊ½ÇÿÊÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
¼»»¼¹·¶½Â·²ÿ·¼ÿ»Ê¹·ÂÈÂ»Ê·Æÿ·Ã¹¼¶ÄÃÿ·ÃÆÿ
È¼¾¾Æ½·ÿ»¹¼ÈÆ¸¸ÿÊ½Çÿ¾¶¿·Â»¿ÆÿÃÆÊ¹Â½Ä¸øÿ
á¼¹ÿÊ¿¿ÿ·ÃÆÿÊÉ¼µÆÿ¹ÆÊ¸¼½¸úÿâ×ç¯¸ÿ

ÇÆ½ÂÊ¿ÿ¼Åÿ·ÃÆÿ¹Æº¶Æ¸·¸ÿÅ¼¹ÿÆ³·Æ½¸Â¼½ÿ¼¹ÿ
¹Æ¼»Æ½Â½Äÿ¼Åÿ·ÃÆÿÈ¼¾¾Æ½·ÿ»Æ¹Â¼Çÿ´Ê¸ÿ
Æ½·Â¹Æ¿²ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÂ½ÿ¿ÂÄÃ·ÿ¼Åÿ·ÃÆÿ
Æ³·Æ½¸ÂµÆÿ¼»»¼¹·¶½Â·²ÿÅ¼¹ÿ»¶É¿ÂÈÿ
È¼¾¾Æ½·ÿÊ½ÇÿÃÆÊµ²ÿÊ¾¼¶½·ÿ¼Åÿ»¶É¿ÂÈÿ
»Ê¹·ÂÈÂ»Ê·Â¼½ÿÇ¶¹Â½Äÿ·ÃÆÿÈ¼¾¾Æ½·ÿ
»Æ¹Â¼Çøÿâ×çÿÃÊ¸ÿÅ¶¿¿²ÿÈ¼¾»¿ÂÆÇÿ´Â·ÃÿÊ¿¿ÿ

Ê»»¿ÂÈÊÉ¿Æÿ»¶É¿ÂÈÿ»Ê¹·ÂÈÂ»Ê·Â¼½ÿ
¹Æº¶Â¹Æ¾Æ½·¸ÿÅ¼¹ÿ·ÃÂ¸ÿ¹¶¿Æ¾ÊÀÂ½Äøÿ

ÆøÿÓÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿãÂÇÿÙ¼·ÿÙÆÈÆ¸¸Â·Ê·ÆÿÊÿ
á¼¹¾Ê¿ÿÕ¶¿Æ¾ÊÀÂ½ÄÿÒ½ÇÆ¹ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·ÂµÆÿ×¹¼ÈÆÇ¶¹ÆÿçÈ·ÿ

Ø½ÆÿÈ¼¾¾Æ½·Æ¹úÿ´Â·Ãÿ·ÃÆÿ¸¶»»¼¹·ÿ¼Åÿ
¼·ÃÆ¹¸úÿ¹Æº¶Æ¸·¸ÿ·ÃÊ·ÿâ×çÿ¶½ÇÆ¹·ÊÀÆÿÊÿ
Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼ÈÆ¸¸ÿÅ¼¹ÿ·ÃÆÿ
áÂ½ÇÂ½Ä¸úÿ¼½ÿ·ÃÆÿ¹ÆÈ¼¹ÇúÿÂ½ÿÊÈÈ¼¹ÇÊ½ÈÆÿ
´Â·Ãÿ·ÃÆÿ»¹¼ÈÆÇ¶¹Æ¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
¸ÆÈ·Â¼½¸ÿññð®ññïÿ¼Åÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·ÂµÆÿ
×¹¼ÈÆÇ¶¹ÆÿçÈ·ÿþç×çýøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿ
¹Æº¶Æ¸·¸ÿÊÿ¾¶¿·Âù¸·Æ»ÿ»¹¼ÈÆ¸¸úÿÂ½µ¼¿µÂ½Äÿ
ÊÇÇÂ·Â¼½Ê¿ÿ»¶É¿ÂÈÿ½¼·ÂÈÆúÿÊ½ÿ¼½ù·ÃÆùÿ
¹ÆÈ¼¹Çÿ»¹¼ÈÆÆÇÂ½ÄÿþÌùÊùûÿÅ¼¹¾Ê¿ÿ
ÊÇ¾Â½Â¸·¹Ê·ÂµÆÿÃÆÊ¹Â½Äýÿ´Â·Ãÿ·ÃÆÿ¹ÂÄÃ·ÿ¼Åÿ
Ê»»ÆÊ¿úÿ¶·Â¿Â±Ê·Â¼½ÿ¼Åÿ·ÃÆÿä¿ÆÊ½ÿçÂ¹ÿ
ÔÈÂÆ½·ÂÅÂÈÿçÇµÂ¸¼¹²ÿä¼¾¾Â··ÆÆÿþäçÔçäýÿ
Ê½ÇÿÂ·¸ÿÊÇµÂ¸¼¹²ÿ»¹¼ÈÆÆÇÂ½Ä¸úÿÊ½Çÿ
ÇÆ¸ÂÄ½Ê·Â¼½ÿ¼Åÿ¹Æ»¹Æ¸Æ½·Ê·ÂµÆ¸ÿÅ¹¼¾ÿ
¼·ÃÆ¹ÿÆ³ÆÈ¶·ÂµÆÿÉ¹Ê½ÈÃÿÊÄÆ½ÈÂÆ¸ÿ·¼ÿ
»Ê¹·ÂÈÂ»Ê·ÆÿÂ½ÿ·ÃÆÿÅ¼¹¾Ê¿ÿ»¹¼ÈÆÆÇÂ½ÄÿÊ½Çÿ
Ê½²ÿäçÔçäÿÊÇµÂ¸¼¹²ÿ»¹¼ÈÆÆÇÂ½Äøÿ
ÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÊ¸¸Æ¹·¸ÿ·ÃÊ·ÿ´ÃÂ¿Æÿ

â×çÿÂ¸ÿ½¼·ÿ¼É¿ÂÄÊ·ÆÇÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿ·¼ÿ
¶½ÇÆ¹·ÊÀÆÿ·ÃÆ¸ÆÿÊÇÇÂ·Â¼½Ê¿ÿ»¹¼ÈÆÇ¶¹Æ¸úÿ
·ÃÆÿçÄÆ½È²ÿ½¼½Æ·ÃÆ¿Æ¸¸ÿÃÊ¸ÿ·ÃÆÿ¿ÆÄÊ¿ÿ
Ê¶·Ã¼¹Â·²ÿ·¼ÿÆ½ÄÊÄÆÿÂ½ÿ¸¶ÈÃÿÊÿ
»¹¼ÈÆÆÇÂ½ÄøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÉÆ¿ÂÆµÆ¸ÿ
·ÃÂ¸ÿ»¹¼ÈÆÆÇÂ½Äÿ´¼¶¿Çÿ¸Ã¼´ÿ·ÃÊ·ÿâ×çÿÂ¸ÿ
°°·¹¶¿²ÿÈ¼¾¾Â··ÆÇÿ·¼ÿ¸ÈÂÆ½·ÂÅÂÈÿÂ½·ÆÄ¹Â·²ÿ
Ê½Çÿ·¹Ê½¸»Ê¹Æ½È²ø¯¯ÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÈÂ·Æ¸ÿ
¸ÆµÆ¹Ê¿ÿÈÊ¸Æ¸ÿ·¼ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ¹ÆÅ¶¸Ê¿ÿ·¼ÿ
»¹¼ÈÆÆÇÿ¼½ÿ·ÃÆÿ¹ÆÈ¼¹Çÿ´¼¶¿ÇÿÉÆÿ
°°Ê¹ÉÂ·¹Ê¹²ÿÊ½ÇÿÈÊ»¹ÂÈÂ¼¶¸¯¯ÿ¼¹ÿ´¼¶¿ÇÿÉÆÿ
Ê½ÿ°°ÊÉ¶¸Æÿ¼ÅÿÇÂ¸È¹Æ·Â¼½ø¯¯ÿÓÃÆÿÊ¿¿ÆÄÊ·Â¼½ÿ
Ê·ÿ·ÃÆÿÈ¼¹Æÿ¼Åÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¯¸ÿÊ¹Ä¶¾Æ½·ÿ
Â¸ÿ·ÃÊ·ÿ»¹¼Å¼¶½ÇÿÊ½Çÿ´ÂÇÆù¹Ê½ÄÂ½Äÿ
¸ÈÂÆ½·ÂÅÂÈÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÆ³Â¸·ÿÂ½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ÿÊ½ÇÿÂ½ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ
¼½ÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ
ÓÔãøÿÓ¼ÿ¸¶»»¼¹·ÿ·ÃÂ¸ÿÊ¹Ä¶¾Æ½·úÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹ÿ»¹¼µÂÇÆ¸ÿ¿Æ½Ä·Ã²ÿÈ¹Â·ÂÈÂ¸¾¸ÿ
¼Åÿ·ÃÆÿ¸ÈÂÆ½ÈÆøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÊ¿¸¼ÿ
Ê¹Ä¶Æ¸ÿ·ÃÊ·ÿ·ÃÆÿ¹ÆÄ¶¿Ê·¼¹²ÿÈÊ¸ÈÊÇÆÿ·ÃÊ·ÿ
´¼¶¿ÇÿÉÆÿ°°¶½¿ÆÊ¸ÃÆÇ¯¯ÿÉ²ÿÊÿ»¼¸Â·ÂµÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ´Ê¹¹Ê½·¸ÿ·ÃÆÿ
¾¼¹ÆÿÅ¼¹¾Ê¿ÿ»¹¼ÈÆÆÇÂ½Ä¸øÿ
áÂ½Ê¿¿²úÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿ¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ

â×çÿÆ½ÄÊÄÆÿÂ½ÿ°°Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Ä¯¯ÿ
»¹¼ÈÆÇ¶¹Æ¸ÿÂ½ÿ»Ê¹·ÿÇ¶Æÿ·¼ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·ÂµÆÿä¼½ÅÆ¹Æ½ÈÆÿ¼Åÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸¯ÿþçäÒÔýÿ¹ÆÈ¼¾¾Æ½ÇÆÇÿ
ÅÊÈ·¼¹¸ÿÅ¼¹ÿÆ½ÄÊÄÂ½ÄÿÂ½ÿÅ¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½ÄøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÊ¹Ä¶Æ¸ÿ·ÃÊ·ÿ
·ÃÆÿÈ¶¹¹Æ½·ÿÊÈ·Â¼½ÿÂ¸ÿ°°È¼¾»¿Æ³ú¯¯ÿ°°¼»Æ½ùÿ
Æ½ÇÆÇú¯¯ÿÊ½Çÿ·ÃÆÿÈ¼¸·¸ÿ·ÃÊ·ÿÆ¹¹¼¹¸ÿÂ½ÿ·ÃÆÿ
ÊÈ·Â¼½ÿ¾Ê²ÿ»¼¸ÆÿÊ¹Æÿ°°¸ÂÄ½ÂÅÂÈÊ½·ø¯¯ÿ
â×çÿÂ¸ÿÇÆ½²Â½Äÿ·ÃÆÿ¹Æº¶Æ¸·ÿ·¼ÿ

¶½ÇÆ¹·ÊÀÆÿÊ½ÿ°°¼½ÿ·ÃÆÿ¹ÆÈ¼¹Ç¯¯ÿÅ¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äøÿâ×çÿÂ¸ÿ¶½ÇÆ¹ÿ½¼ÿ¼É¿ÂÄÊ·Â¼½ÿ
·¼ÿÅ¼¿¿¼´ÿ·ÃÆÿÆ³·¹Ê¼¹ÇÂ½Ê¹Â¿²ÿ¹Ê¹Æ¿²ÿ¶¸ÆÇÿ
Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿ
ç×çøÿáÂ¹¸·úÿäççÿ¸ÆÈ·Â¼½ÿóöïþÇýÿ¼Åÿ·ÃÆÿ
äççÿÈ¿ÆÊ¹¿²ÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ
»¹¼µÂ¸Â¼½¸ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿóöïþÇýúÿÃÂ½ÿ
ç×çÿ¸ÆÈ·Â¼½¸ÿññóÿ·Ã¹¼¶ÄÃÿññïúÿÊ»»¿²ÿ·¼ÿ
ÈÆ¹·ÊÂ½ÿ¸»ÆÈÂÅÂÆÇÿÊÈ·Â¼½¸úÿ¸¶ÈÃÿÊ¸ÿ·ÃÂ¸ÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùøù çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõúõÿìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

¼½Æøÿâ×çÿÃÊ¸ÿ¸Ê·Â¸ÅÂÆÇÿÊ¿¿ÿ·ÃÆÿ
¹Æº¶Â¹Æ¾Æ½·¸ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿóöïþÇýøÿ
Þ½ÇÆÆÇúÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿÂ·¸Æ¿Åÿ°°Â¸ÿ½¼·ÿ
Ê¸¸Æ¹·Â½Äÿ·ÃÊ·ÿ·ÃÆÿä¿ÆÊ½ÿçÂ¹ÿçÈ·ÿ
Æ³»¹Æ¸¸¿²ÿ¹Æº¶Â¹Æ¸¯¯ÿ·ÃÆÿÊÇÇÂ·Â¼½Ê¿ÿ
»¹¼ÈÆÇ¶¹Æ¸ÿÂ·ÿ¹Æº¶Æ¸·¸øÿÚ¼¹Æ¼µÆ¹úÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹ÿÇ¼Æ¸ÿ½¼·ÿÇÂ¸È¶¸¸ÿÃ¼´ÿ·ÃÆÿ
¸¶ÄÄÆ¸·ÆÇÿÅ¼¹¾Ê¿ÿ»¹¼ÈÆÆÇÂ½Äÿ´¼¶¿ÇÿÅÂ·ÿ
Â½·¼ÿ·ÃÆÿÂ½Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
¹Æº¶Â¹Æ¾Æ½·¸ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿóöïþÇýÿ·ÃÊ·ÿ
Ç¼ÿÊ»»¿²øÿ
á¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½ÄÿÂ¸ÿµÆ¹²ÿ¹Ê¹Æ¿²ÿ¶¸ÆÇÿ

É²ÿáÆÇÆ¹Ê¿ÿÊÄÆ½ÈÂÆ¸øÿÓÃÆÿÅ¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿç×çÿÊ¹Æÿ
¼½¿²ÿ·¹ÂÄÄÆ¹ÆÇÿ´ÃÆ½ÿ·ÃÆÿ¸·Ê·¶·Æÿ
Æ³»¿ÂÈÂ·¿²ÿÈÊ¿¿¸ÿÅ¼¹ÿ»¹¼ÈÆÆÇÂ½Ä¸ÿ°°¼½ÿ·ÃÆÿ
¹ÆÈ¼¹ÇÿÊÅ·Æ¹ÿ¼»»¼¹·¶½Â·²ÿÅ¼¹ÿÊ½ÿÊÄÆ½È²ÿ
ÃÆÊ¹Â½Äø¯¯ÿÕÃÈ½ÌÍÿ×½Ð½Ì¾ÿµøÿäÅÂ¿ÈÍÐÿåÐ¾½ÿ
èÂÐ¾½ÿØ¸ùÿèÂùûÿòõöÿÒøÔøÿôôòúÿôòõÿþõíïóýøÿ
ÓÃÆÿ¾Æ¹Æÿ¾Æ½·Â¼½ÿ¼Åÿ·ÃÆÿ´¼¹Çÿ
°°ÃÆÊ¹Â½Ä¯¯ÿÇ¼Æ¸ÿ½¼·ÿ·¹ÂÄÄÆ¹ÿ·ÃÆÿÅ¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿç×çøÿáÍùÿ
ÓÃÆÿäççÿÇ¼Æ¸ÿ½¼·ÿÂ½È¿¶ÇÆÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ
»Ã¹Ê¸Æÿ¹Æº¶Â¹ÆÇÿ·¼ÿ·¹ÂÄÄÆ¹ÿ·ÃÆÿÅ¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿç×çÿþÊ½Çÿ
Ê¸ÿ½¼·ÆÇÿÊÉ¼µÆÿ·ÃÆÿç×çÿÇ¼Æ¸ÿ½¼·ÿÊ»»¿²ÿ
Â½ÿ·ÃÆÿÅÂ¹¸·ÿ»¿ÊÈÆýøÿä¼½Ä¹Æ¸¸ÿ¸»ÆÈÂÅÂÆÇÿ
·ÃÊ·ÿÈÆ¹·ÊÂ½ÿ¹¶¿Æ¾ÊÀÂ½Ä¸ÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿ
Å¼¿¿¼´ÿ·ÃÆÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼ÈÆÇ¶¹Æ¸ÿ
¼¶·¿Â½ÆÇÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿóöïþÇýÿ¹Ê·ÃÆ¹ÿ
·ÃÊ½ÿ·ÃÆÿç×çÿ°°Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Ä¯¯ÿ
È¼¾¾Æ½·Æ¹ÿ¸¶ÄÄÆ¸·¸øÿ
ãÆ¸»Â·Æÿ·ÃÆÿÂ½Ê»»¿ÂÈÊÉÂ¿Â·²ÿ¼Åÿ·ÃÆÿ

Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ·¼ÿ·ÃÂ¸ÿ
ÊÈ·Â¼½úÿÈ¼¾¾Æ½·Æ¹¸ÿ¸¶ÄÄÆ¸·ÿ·ÃÊ·ÿ·¼ÿ
¹ÆÅ¶¸Æÿ·¼ÿµ¼¿¶½·Ê¹Â¿²ÿ¶½ÇÆ¹·ÊÀÆÿ
¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ½¼·ÿ»¹ÆÅÆ¹¹ÆÇÿÉ²ÿ
ä¼½Ä¹Æ¸¸ÿ´¼¶¿Çÿ¾ÊÀÆÿâ×ç¯¸ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
ÊÈ·Â¼½ÿÊ½ÿ°°ÊÉ¶¸Æÿ¼ÅÿÇÂ¸È¹Æ·Â¼½ø¯¯ÿâ×çÿ
ÇÂ¸ÊÄ¹ÆÆ¸ÿ´Â·Ãÿ·ÃÂ¸ÿÈ¿ÊÂ¾úÿÊ½ÇÿÈÊ¸Æ¸ÿ
ÈÂ·ÆÇÿÉ²ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿÇ¼ÿ½¼·ÿÂ½ÇÂÈÊ·Æÿ
¼·ÃÆ¹´Â¸ÆøÿÓ¼ÿ¸¶»»¼¹·ÿ·ÃÆÿÂÇÆÊÿ·ÃÊ·ÿÊ½ÿ
ÊÄÆ½È²ÿÇÆÈÂ¸Â¼½ÿ·¼ÿÆ½ÄÊÄÆÿÂ½ÿÂ½Å¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½ÄÿÈ¼¶¿ÇÿÉÆÿÊ½ÿÊÉ¶¸Æÿ¼Åÿ
ÇÂ¸È¹Æ·Â¼½úÿÈ¼¾¾Æ½·Æ¹ÿÈÂ·Æ¸ÿäÂ¿ÍÿÝÂ½Â¿ÿ
èÂùÿµøÿäÖèûÿðïóÿáøôÇÿõööîÿþí·ÃÿäÂ¹øÿ
õíîõýøÿÞ½ÿäÂ¿ÍÿÝÂ½Â¿ÿèÂùûÿ·ÃÆÿÈ¼¶¹·ÿ¹¶¿ÆÇÿ
·ÃÊ·ÿ·ÃÆÿáÓä¯¸ÿÇÆÈÂ¸Â¼½ÿ¹ÆÄÊ¹ÇÂ½ÄÿÊ½ÿ
Ê¶·¼¾¼ÉÂ¿ÆÿÇÆÊ¿Æ¹¸ÃÂ»ÿ¸Ã¼¶¿ÇÿÃÊµÆÿÉÆÆ½ÿ
¹Æ¸¼¿µÆÇÿ·Ã¹¼¶ÄÃÿÊÿ¹¶¿Æ¾ÊÀÂ½Äÿ¹Ê·ÃÆ¹ÿ
·ÃÊ½ÿÊ½ÿÂ½ÇÂµÂÇ¶Ê¿Â±ÆÇÿÊÇÁ¶ÇÂÈÊ·Â¼½øÿáÍùÿ
Ê·ÿõöõöøÿÞ½ÿ·ÃÊ·ÿÂ½¸·Ê½ÈÆúÿ·ÃÆÿÈ¼¶¹·ÿ
ÅÊµ¼¹ÆÇÿ°°¹¶¿Æ¾ÊÀÂ½Ä¯¯ÿ¼µÆ¹ÿ
ÊÇÁ¶ÇÂÈÊ·Â¼½­½¼·ÿ°°Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Ä¯¯ÿ
¼µÆ¹ÿ·ÃÆÿÅÊ¹ÿ¾¼¹ÆÿÈ¼¾¾¼½ÿ°°Â½Å¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äø¯¯ÿÓÃÆÿÈÊ¸Æÿ¸·Ê½Ç¸ÿ¼½¿²ÿÅ¼¹ÿ
·ÃÆÿ½¼½ùÈ¼½·¹¼µÆ¹¸ÂÊ¿ÿ»¹¼»¼¸Â·Â¼½ÿ·ÃÊ·ÿ
¸¼¾Æ·Â¾Æ¸ÿÊÄÆ½È²ÿ¶¸Æÿ¼ÅÿÐÍÇ¼ÍÈÎÐ½ÈÂÃ¾ÿ
¾Ê²ÿ¹Â¸Æÿ·¼ÿÊ½ÿÊÉ¶¸Æÿ¼ÅÿÇÂ¸È¹Æ·Â¼½ÿ´ÃÆ¹Æÿ
Êÿ¿¼ÅÌÄÐÆÈÃÊÿ´¼¶¿ÇÿÉÆÿ¾¼¹Æÿ
Ê»»¹¼»¹ÂÊ·Æ­´ÃÆ·ÃÆ¹ÿÅ¼¹¾Ê¿ÿ¼¹ÿ
Â½Å¼¹¾Ê¿øÿÓÃÆÿä¼¾¾Æ½·Æ¹ÿÇ¼Æ¸ÿ½¼·ÿÈÂ·Æÿ
Êÿ¸Â½Ä¿ÆÿÁ¶ÇÂÈÂÊ¿ÿ¼»Â½Â¼½ÿ¸·Ê·Â½Äÿ·ÃÊ·ÿÊ½ÿ
ÊÄÆ½È²ÿÊÉ¶¸ÆÇÿÂ·¸ÿÇÂ¸È¹Æ·Â¼½ÿÉ²ÿ
Å¼¿¿¼´Â½Äÿ·ÃÆÿ·Â¾Æù·Æ¸·ÆÇÿÊ½Çÿ
ä¼½Ä¹Æ¸¸Â¼½Ê¿¿²ùÅÊµ¼¹ÆÇÿÂ½Å¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿäççÿ¼¹ÿ·ÃÆÿ
ç×çÿÂ½¸·ÆÊÇÿ¼Åÿ·ÃÆÿ¹Ê¹Æ¿²ÿ¶¸ÆÇÿÅ¼¹¾Ê¿ÿ
ç×çÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼µÂ¸Â¼½¸øÿ

ÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÊ¿¸¼ÿÊ¿¿¶ÇÆ¸ÿ·¼ÿ·ÃÆÿ
»¼¸¸ÂÉÂ¿Â·²ÿ·ÃÊ·ÿ·ÃÆÿÈÃ¼ÂÈÆÿ¼ÅÿÂ½Å¼¹¾Ê¿ÿ
¹¶¿Æ¾ÊÀÂ½Äÿ¾Ê²ÿÉÆÿ°°Ê¹ÉÂ·¹Ê¹²ÿÊ½Çÿ
ÈÊ»¹ÂÈÂ¼¶¸øÿâ×çÿÇÂ¸ÊÄ¹ÆÆ¸ÿ·ÃÊ·ÿ·ÃÆÿ
ÈÃ¼ÂÈÆÿ·¼ÿÅ¼¿¿¼´ÿ·ÃÆÿÅ¹Æº¶Æ½·¿²ÿ¶¸ÆÇúÿ
Ê½Çÿäççÿ¹Æº¶Â¹ÆÇúÿÂ½Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
»¹¼ÈÆÇ¶¹Æ¸ÿÂ¸ÿÊ¹ÉÂ·¹Ê¹²ÿÊ½ÇÿÈÊ»¹ÂÈÂ¼¶¸øÿ
ÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿÈÂ·Æ¸ÿÔÌ¿ÄÂÃ½ÿÑÐÃÆÌÌÿ
Ü¼ÎÅÌÐ¿ÿÚÂºÌ¿ÿèÂ¿ÁùÿµøÿÜØçèûÿòóñÿÒøÔøÿ
ñõíÿþõíïîýÿÅ¼¹ÿ·ÃÆÿ»¹¼»¼¸Â·Â¼½ÿ·ÃÊ·ÿ
°°Æ³·¹Æ¾Æ¿²ÿÈ¼¾»Æ¿¿Â½ÄÿÈÂ¹È¶¾¸·Ê½ÈÆ¸¯¯ÿ
È¼¶¿Çÿ¿ÆÊÇÿ·¼ÿÊÿÈ¼¶¹·ÿ¼µÆ¹·¶¹½Â½ÄÿÊÄÆ½È²ÿ
ÊÈ·Â¼½ÿÅ¼¹ÿÇÆÈ¿Â½Â½Äÿ·¼ÿÅ¼¿¿¼´ÿÆ³·¹Ê½Æ¼¶¸ÿ
»¹¼ÈÆÇ¶¹Æ¸øÿç¸ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿ½¼·Æ¸úÿÂ½ÿ
ÔÌ¿ÄÂÃ½ÿÑÐÃÆÌÌÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿ
¼µÆ¹·¶¹½ÆÇÿÊÿ¿¼´Æ¹ÿÈ¼¶¹·ÿÇÆÈÂ¸Â¼½ÿÅ¼¹ÿ
Â¾»¼¸Â½ÄÿÊÇÇÂ·Â¼½Ê¿ÿ¹Æº¶Â¹Æ¾Æ½·¸ÿ½¼·ÿ
¹Æº¶Â¹ÆÇÿÉ²ÿÊ»»¿ÂÈÊÉ¿Æÿ¸·Ê·¶·Æ¸øÿâµÆ½ÿÂÅÿ
·ÃÆÿÇÂÈ·ÊÿÂ½ÿÔÌ¿ÄÂÃ½ÿÑÐÃÆÌÌÿÈ¼¶¿ÇÿÉÆÿ
Ê»»¿ÂÆÇÿÈ¼½·¹Ê¹²ÿ·¼ÿ·ÃÆÿÃ¼¿ÇÂ½Äÿ¼Åÿ·ÃÆÿ
ÈÊ¸ÆÿÂ½ÿ·ÃÆÿ´Ê²ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿ¸¶ÄÄÆ¸·¸úÿ
â×ç¯¸ÿÇÆÈÂ¸Â¼½ÿ·¼ÿÅ¼¿¿¼´ÿÅ¹Æº¶Æ½·¿²ÿ
¶¸ÆÇÿÂ½Å¼¹¾Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ»¹¼ÈÆÇ¶¹Æ¸ÿ
Å¼¹ÿ·ÃÂ¸ÿÊÈ·Â¼½ÿÂ¸ÿÃÂÄÃ¿²ÿ¹ÆÊ¸¼½ÊÉ¿Æøÿ
ç¸ÿÅ¼¹ÿ·ÃÆÿçäÒÔÿÅÊÈ·¼¹¸ÿ·ÃÆÿ

È¼¾¾Æ½·Æ¹ÿÈÂ·Æ¸ÿÂ½ÿ¸¶»»¼¹·ÿ¼ÅÿÂ·¸ÿ
¹Æº¶Æ¸·úÿÊ¸ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿ½¼·Æ¸úÿ·ÃÆÿ
çäÒÔÿÅÊÈ·¼¹¸ÿÊ¹Æÿ¾Æ¹Æÿ
¹ÆÈ¼¾¾Æ½ÇÊ·Â¼½¸øÿÐÃÂ¿Æÿâ×çÿÈÆ¹·ÊÂ½¿²ÿ
¹Æ¸»ÆÈ·¸ÿ·ÃÆÿµÂÆ´¸ÿ¼ÅÿçäÒÔúÿ·ÃÆÿ
¹ÆÈ¼¾¾Æ½ÇÊ·Â¼½¸ÿÊ¹Æÿ½¼·ÿÉÂ½ÇÂ½Äÿ¼½ÿ·ÃÆÿ
çÄÆ½È²øÿÞ½ÿÊÇÇÂ·Â¼½úÿâ×çÿÃÊ¸ÿÆ½ÄÊÄÆÇÿ
Â½ÿÊÿ·Ã¼¹¼¶ÄÃúÿ·¹ÊÇÂ·Â¼½Ê¿ÿ¹¶¿Æ¾ÊÀÂ½Äÿ
»¹¼ÈÆ¸¸ÿ·ÃÊ·ÿÆ½¸¶¹Æ¸ÿ·ÃÊ·ÿÊ½²ÿÈ¼½ÈÆ¹½¸ÿ
Æ³»¹Æ¸¸ÆÇÿÉ²ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿÃÊµÆÿÉÆÆ½ÿ
ÊÇÇ¹Æ¸¸ÆÇøÿâ×çÿÃÊ¸ÿÅ¶¿¿²ÿ¸Ê·Â¸ÅÂÆÇÿÊ¿¿ÿ
Ê»»¿ÂÈÊÉ¿Æÿ¿Ê´ÿÂ½ÿ·ÃÆÂ¹ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿ
·ÃÂ¸ÿ¹¶¿Æ¾ÊÀÂ½Äøÿ
áÂ½Ê¿¿²úÿÊ¸ÿÆ³»¿ÊÂ½ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÞÿ¼Åÿ

·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿÊ½Çÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·úÿâ×ç¯¸ÿÊ»»¹¼ÊÈÃÿ
·¼ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿÆµÂÇÆ½ÈÆÿÉÆÅ¼¹ÆÿÂ·ÿ´Ê¸ÿ
Æ½·Â¹Æ¿²ÿ¹ÆÊ¸¼½ÊÉ¿ÆúÿÊ½ÇÿÇÂÇÿ½¼·ÿ¹Æº¶Â¹Æÿ
ÊÿÅ¼¹¾Ê¿ÿÃÆÊ¹Â½Äøÿâ×çÿ¹Æ¿ÂÆÇÿ»¹Â¾Ê¹Â¿²ÿ
¼½ÿ¹¼É¶¸·ÿ¸²½·ÃÆ¸Â¸ÿ¹Æ»¼¹·¸ÿ·ÃÊ·ÿÃÊµÆÿ
¶½ÇÆ¹Ä¼½Æÿ»ÆÆ¹ÿ¹ÆµÂÆ´ÿÊ½ÇÿÈ¼¾¾Æ½·øÿ
ÓÃÆÿçÄÆ½È²ÿÊ¿¸¼ÿÈÊ¹ÆÅ¶¿¿²ÿÈ¼½¸ÂÇÆ¹ÆÇÿ
·ÃÆÿÈ¼¾¾Æ½·¸ÿ¹ÆÈÆÂµÆÇÿ¼½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸ÿÊ½ÇÿÓÔãúÿÂ½È¿¶ÇÂ½Äÿ¹ÆµÂÆ´ÿ¼Åÿ
Ê··ÊÈÃÆÇÿ¸·¶ÇÂÆ¸ÿÊ½ÇÿÇ¼È¶¾Æ½·¸øÿÓÃÆÿ
»¶É¿ÂÈÿÃÊ¸ÿÃÊÇÿÊ¾»¿Æÿ¼»»¼¹·¶½Â·²ÿ·¼ÿ
»¹¼µÂÇÆÿÂ·¸ÿµÂÆ´¸ÿ¼½ÿ·ÃÆÿ¸ÈÂÆ½ÈÆúÿÊ½Çÿ
·ÃÆÿ¹ÆÈ¼¹Çÿ¸¶»»¼¹·Â½Äÿ·ÃÆ¸ÆÿÅÂ½Ê¿ÿ
ÅÂ½ÇÂ½Ä¸ÿÂ½ÇÂÈÊ·Æ¸ÿ·ÃÊ·ÿâ×çÿÈÊ¹ÆÅ¶¿¿²ÿ
È¼½¸ÂÇÆ¹ÆÇÿÊ½Çÿ¹Æ¸»¼½ÇÆÇÿ·¼ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
»¶É¿ÂÈÿÈ¼¾¾Æ½·¸øÿÓ¼ÿ·ÃÆÿÆ³·Æ½·ÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹¯¸ÿÈ¼½ÈÆ¹½ÿÂ¸ÿ·ÃÊ·ÿÊÿÅ¼¹¾Ê¿ÿ
»¹¼ÈÆÆÇÂ½Äÿ´Â¿¿ÿÃÆ¿»ÿÆ½¸¶¹Æÿ·ÃÆÿ¿ÈÊÉ½ÿ
ÊÈ·Â¼½ÿÂ½ÿ¹Æ¸»¼½¸Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿ
·ÊÀÆ½úÿ·ÃÊ·ÿÂ¸ÿ½¼·ÿÊ½ÿÂ¸¸¶ÆÿÅ¼¹ÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸øÿç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÞÿ¼Åÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿ·ÃÂ¸ÿ¸ÈÂÆ½ÈÆùÉÊ¸ÆÇÿ
Á¶ÇÄ¾Æ½·ÿÂ¸ÿ½¼·ÿ·ÃÆÿÅ¼¹¶¾ÿÅ¼¹ÿ
È¼½¸ÂÇÆ¹Â½Äÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ¾Â·ÂÄÊ·Â¼½ÿ
¼»·Â¼½¸ÿ¼¹ÿ·ÃÆÂ¹ÿÂ¾»ÊÈ·øÿ

ééûÿçÙ×ÝÓÿìÎÝÒÙÉÐÎÔÿØÐÎÿàÖÕÍÿðÛÌÕÐÑÿ

ç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·´¼ÿ¸·Ê·¶·¼¹²ÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿ

äççÿÄ¼µÆ¹½ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
áÂ½ÇÂ½Ä¸øÿÔÆÈ·Â¼½ÿôöôþÊýÿ¼Åÿ·ÃÆÿäççÿ¸Æ·¸ÿ
Å¼¹·ÃÿÊÿ·´¼ù»Ê¹·ÿ·Æ¸·ÿÅ¼¹ÿ¹ÆÄ¶¿Ê·¼¹²ÿÊÈ·Â¼½ÿ
¶½ÇÆ¹ÿ·ÃÊ·ÿ»¹¼µÂ¸Â¼½ìÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆøÿÔÆÈ·Â¼½ÿóöôÿ¼Åÿ·ÃÆÿ
äççÿÈ¼½·ÊÂ½¸ÿÇÆÅÂ½Â·Â¼½¸ÿ¼Åÿ·ÃÆÿ·Æ¹¾¸ÿ
°°ÊÂ¹ÿ»¼¿¿¶·Ê½·¯¯ÿÊ½Çÿ°°ÆÅÅÆÈ·¸ÿ¼½ÿ´Æ¿ÅÊ¹Æ¯¯øÿ
åÆ¿¼´ÿÂ¸ÿÊÿÉ¹ÂÆÅÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ·ÃÆ¸Æÿ
¸·Ê·¶·¼¹²ÿ»¹¼µÂ¸Â¼½¸ÿÊ½ÇÿÃ¼´ÿ·ÃÆ²ÿ
Ä¼µÆ¹½ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÇÆÈÂ¸Â¼½úÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿÊÿ¸¶¾¾Ê¹²ÿ¼Åÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ¿ÆÄÊ¿ÿ
È¼¾¾Æ½·¸ÿÊ½Çÿâ×ç¯¸ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ·ÃÆ¾øÿ

êùÿ×ÌÎ½ÈÂÃÿõ÷õýÐüÿÂËÿ½ÉÌÿèêê³ÿ
åÃÍÐÃÊÌ¿ÄÌÃ½ÿÐÃÍÿèÐ¼¾ÌÿÂ¿ÿèÂÃ½¿ÈÏ¼½Ìÿ

õøÿÓÃÆÿÔ·Ê·¶·¼¹²ÿá¹Ê¾Æ´¼¹Àÿ

ÔÆÈ·Â¼½ÿôöôþÊýþõýÿ¼Åÿ·ÃÆÿäççÿ¸·Ê·Æ¸ÿ
·ÃÊ·ìÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¸ÃÊ¿¿ÿÉ²ÿ¹ÆÄ¶¿Ê·Â¼½ÿ

»¹Æ¸È¹ÂÉÆÿþÊ½ÇÿÅ¹¼¾ÿ·Â¾Æÿ·¼ÿ·Â¾Æÿ¹ÆµÂ¸Æýÿ
¸·Ê½ÇÊ¹Ç¸ÿÊ»»¿ÂÈÊÉ¿Æÿ·¼ÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿ¼Åÿ
Ê½²ÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÅ¹¼¾ÿÊ½²ÿÈ¿Ê¸¸ÿ¼¹ÿ
È¿Ê¸¸Æ¸ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ¼¹ÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸úÿ´ÃÂÈÃÿÂ½ÿÌÃÆ¹Ëÿ
Á¶ÇÄ¾Æ½·ÿÈÊ¶¸Æúÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼úÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ´ÃÂÈÃÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ
´Æ¿ÅÊ¹Æøÿ
åÊ¸ÆÇÿ¼½ÿ·ÃÆÿ·Æ³·ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ

ôöôþÊýÿÊ½ÇÿÂ·¸ÿ¿ÆÄÂ¸¿Ê·ÂµÆÿÃÂ¸·¼¹²úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ½·Æ¹»¹Æ·¸ÿ·ÃÆÿ·´¼ù»Ê¹·ÿ
·Æ¸·ÿÊ¸ÿÅ¼¿¿¼´¸øÿá¶¹·ÃÆ¹ÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ
·ÃÂ¸ÿ·´¼ù»Ê¹·ÿ·Æ¸·ÿÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿ
ÔÆÈ·Â¼½ÿÞÞÿ¼Åÿ·ÃÆÿ»¹ÆÊ¾É¿ÆÿÅ¼¹ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸øÿáÂ¹¸·úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¹Æº¶Â¹ÆÇÿ·¼ÿ»¹¼·ÆÈ·ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆúÿÉ¶·ÿ¸ÃÆÿÂ¸ÿ½¼·ÿ
Ê¸ÀÆÇÿ·¼ÿ´ÊÂ·ÿ¶½·Â¿ÿÃÊ¹¾ÿÃÊ¸ÿ¼ÈÈ¶¹¹ÆÇøÿ
â×çÿ¾¶¸·ÿÉÆÿ¹ÆÊÇ²ÿ·¼ÿ·ÊÀÆÿ¹ÆÄ¶¿Ê·¼¹²ÿ
ÊÈ·Â¼½ÿ·¼ÿ»¹ÆµÆ½·ÿÃÊ¹¾ÿÉÆÅ¼¹ÆÿÂ·ÿ¼ÈÈ¶¹¸øÿ
ÔÆÈ·Â¼½ÿôöôþÊýþõýÿ¹Æº¶Â¹Æ¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿ°°Ê½·ÂÈÂ»Ê·Æ¯¯ÿ°°ÇÊ½ÄÆ¹¯¯ÿ
·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·Ã¶¸ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÉ¼·Ãÿ
È¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ¹Â¸À¸øÿÔÆÈ¼½Çúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·¼ÿÆ³Æ¹ÈÂ¸ÆÿÁ¶ÇÄ¾Æ½·ÿ
É²ÿ´ÆÂÄÃÂ½Äÿ¹Â¸À¸úÿÊ¸¸Æ¸¸Â½Äÿ»¼·Æ½·ÂÊ¿ÿ
ÃÊ¹¾¸úÿÊ½Çÿ¾ÊÀÂ½Äÿ¹ÆÊ¸¼½ÊÉ¿Æÿ
»¹¼ÁÆÈ·Â¼½¸ÿ¼ÅÿÅ¶·¶¹Æÿ·¹Æ½Ç¸ÿÊ½Çÿ
»¼¸¸ÂÉÂ¿Â·ÂÆ¸øÿÞ·ÿÅ¼¿¿¼´¸ÿ·ÃÊ·ÿ´ÃÆ½ÿ
Æ³Æ¹ÈÂ¸Â½ÄÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÉÊ¿Ê½ÈÆ¸ÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ
Ê½Çÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÆÅÅÆÈ·¸øÿÓÃÂ¸ÿÉÊ¿Ê½ÈÆÿ
Â½µ¼¿µÆ¸ÿÊÿ¸¿ÂÇÂ½Äÿ¸ÈÊ¿Æëÿ¼½ÿ¼½ÆÿÆ½Çÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¾Ê²ÿÉÆÿ¼ÅÿÄ¹ÆÊ·ÿ
È¼½ÈÆ¹½úÿÉ¶·ÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¿¼´úÿ´ÃÂ¿Æÿ
¼½ÿ·ÃÆÿ¼·ÃÆ¹ÿÆ½Çÿ·ÃÆÿ¸ÆµÆ¹Â·²ÿ¾Ê²ÿÉÆÿ
¿Æ¸¸úÿÉ¶·ÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÃÂÄÃøÿÒ½ÇÆ¹ÿ
ÆÂ·ÃÆ¹ÿ¸ÈÆ½Ê¹Â¼úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
»Æ¹¾Â··ÆÇÿ·¼ÿÅÂ½ÇÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿÞÅÿ·ÃÆÿ
ÃÊ¹¾ÿ´¼¶¿ÇÿÉÆÿÈÊ·Ê¸·¹¼»ÃÂÈúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ»Æ¹¾Â··ÆÇÿ·¼ÿÅÂ½Çÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÆµÆ½ÿÂÅÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÂ¸ÿ
¸¾Ê¿¿øÿ
åÆÈÊ¶¸Æÿ¸ÈÂÆ½·ÂÅÂÈÿÀ½¼´¿ÆÇÄÆÿÂ¸ÿ

È¼½¸·Ê½·¿²ÿÆµ¼¿µÂ½Äúÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
¾Ê²ÿÉÆÿÈÊ¿¿ÆÇÿ¶»¼½ÿ·¼ÿ¾ÊÀÆÿÇÆÈÂ¸Â¼½¸ÿ
´ÃÂ¿Æÿ¹ÆÈ¼Ä½Â±Â½Äÿ·ÃÆÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÊ½Çÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùøø çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõúôÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

¿Â¾Â·Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿÇÊ·Êÿ¼¹ÿÂ½Å¼¹¾Ê·Â¼½ÿ
ÊµÊÂ¿ÊÉ¿ÆúÿÊ¸ÿ¹Â¸À¸ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ
´Æ¿ÅÊ¹Æÿ¾Ê²ÿÂ½µ¼¿µÆÿ·ÃÆÿÅ¹¼½·ÂÆ¹¸ÿ¼Åÿ
¸ÈÂÆ½·ÂÅÂÈÿ¼¹ÿ¾ÆÇÂÈÊ¿ÿÀ½¼´¿ÆÇÄÆøÿç·ÿ·ÃÆÿ
¸Ê¾Æÿ·Â¾Æúÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¾¶¸·ÿ
Æ³Æ¹ÈÂ¸Æÿ¹ÆÊ¸¼½ÆÇÿÇÆÈÂ¸Â¼½ÿ¾ÊÀÂ½ÄúÿÊ½Çÿ
Êµ¼ÂÇÿ¸»ÆÈ¶¿Ê·ÂµÆÿÂ½º¶Â¹ÂÆ¸øÿÓÃÂ¹ÇúÿÊ¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÅ¶¹·ÃÆ¹ÿÉÆ¿¼´úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿ
È¶¾¶¿Ê·ÂµÆÿÂ¾»ÊÈ·ÿ¼Åÿ¸¼¶¹ÈÆ¸ÿ¼ÅÿÊÿ
»¼¿¿¶·Ê½·ÿÂ½ÿÊ¸¸Æ¸¸Â½Äÿ·ÃÆÿ¹Â¸À¸ÿÅ¹¼¾ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½úÿÊ½ÇÿÂ¸ÿ½¼·ÿ·¼ÿ¿¼¼Àÿ¼½¿²ÿÊ·ÿ·ÃÆÿ
¹Â¸À¸ÿÊ··¹ÂÉ¶·ÊÉ¿Æÿ·¼ÿÊÿ¸Â½Ä¿Æÿ¸¼¶¹ÈÆÿ¼¹ÿ
È¿Ê¸¸ÿ¼Åÿ¸¼¶¹ÈÆ¸øÿá¼¶¹·Ãúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿ¹Â¸À¸ÿ·¼ÿ
Ê¿¿ÿ»Ê¹·¸ÿ¼Åÿ¼¶¹ÿ»¼»¶¿Ê·Â¼½úÿÂ½È¿¶ÇÂ½Äÿ
·Ã¼¸Æÿ´Ã¼ÿÊ¹ÆÿÊ·ÿÄ¹ÆÊ·Æ¹ÿ¹Â¸ÀÿÅ¼¹ÿ¹ÆÊ¸¼½¸ÿ
¸¶ÈÃÿÊ¸ÿÂ½È¹ÆÊ¸ÆÇÿ¸¶¸ÈÆ»·ÂÉÂ¿Â·²ÿ·¼ÿ
ÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸øÿÞÅÿµ¶¿½Æ¹ÊÉ¿Æÿ
¸¶É»¼»¶¿Ê·Â¼½¸ÿÊ¹ÆÿÆ¸»ÆÈÂÊ¿¿²ÿÊ·ÿ¹Â¸Àúÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÆ½·Â·¿ÆÇÿ·¼ÿ·ÊÀÆÿ·ÃÊ·ÿ
»¼Â½·ÿÂ½·¼ÿÊÈÈ¼¶½·ÿÂ½ÿÇÆÈÂÇÂ½Äÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿßÆ¹Æÿ·¼¼úÿ
É¼·Ãÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿÊ¹Æÿ¹Æ¿ÆµÊ½·úÿÂ½È¿¶ÇÂ½Äÿ
ÈÊ·Ê¸·¹¼»ÃÂÈÿ¸ÈÆ½Ê¹Â¼¸ÿÊ½Çÿ·ÃÆÂ¹ÿ
»¹¼ÉÊÉÂ¿Â·ÂÆ¸ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ¿Æ¸¸ÿ¸ÆµÆ¹Æÿ
ÆÅÅÆÈ·¸øÿç¸ÿÆ³»¿ÊÂ½ÆÇÿÉÆ¿¼´úÿµ¶¿½Æ¹ÊÉ¿Æÿ
¸¶É»¼»¶¿Ê·Â¼½¸ÿÅÊÈÆÿ¸Æ¹Â¼¶¸ÿÃÆÊ¿·Ãÿ¹Â¸À¸ÿ
Ê¸ÿÊÿ¹Æ¸¶¿·ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ

Þ½ÿÊÇÇÂ·Â¼½úÿÉ²ÿÂ½¸·¹¶È·Â½Äÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ´ÃÆ·ÃÆ¹ÿ
Æ¾Â¸¸Â¼½¸ÿ¼ÅÿÊ½ÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÈÊ¶¸Æÿ¼¹ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ»¼¿¿¶·Â¼½úÿ·ÃÆÿ¸·Ê·¶·ÆÿÂ¸ÿ
È¿ÆÊ¹ÿ·ÃÊ·ÿ¸ÃÆÿ½ÆÆÇÿ½¼·ÿÅÂ½Çÿ·ÃÊ·ÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÊ½²ÿ¼½Æÿ¸ÆÈ·¼¹ÿ¼¹ÿÄ¹¼¶»ÿ
¼Åÿ¸¼¶¹ÈÆ¸ÿÊ¹Æÿ·ÃÆÿ¸¼¿Æÿ¼¹ÿÆµÆ½ÿ·ÃÆÿ¾ÊÁ¼¹ÿ
»Ê¹·ÿ¼ÅÿÊ½ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾øÿÓÃÆÿ
¶¸Æÿ¼Åÿ·ÃÆÿ·Æ¹¾ÿ°°È¼½·¹ÂÉ¶·Æ¯¯ÿÈ¿ÆÊ¹¿²ÿ
Â½ÇÂÈÊ·Æ¸ÿÊÿ¿¼´Æ¹ÿ·Ã¹Æ¸Ã¼¿Çÿ·ÃÊ½ÿ·ÃÆÿ¸¼¿Æÿ
¼¹ÿ¾ÊÁ¼¹ÿÈÊ¶¸ÆøÿÚ¼¹Æ¼µÆ¹úÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ
¿Ê½Ä¶ÊÄÆÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÇ¼Æ¸ÿ½¼·ÿ
È¼½·ÊÂ½ÿÊÿ¾¼ÇÂÅÂÆ¹ÿ¼½ÿÂ·¸ÿ¶¸Æÿ¼Åÿ·ÃÆÿ·Æ¹¾ÿ
È¼½·¹ÂÉ¶·ÆøÿÒ½¿ÂÀÆÿ¼·ÃÆ¹ÿäççÿ
»¹¼µÂ¸Â¼½¸úÿÂ·ÿÇ¼Æ¸ÿ½¼·ÿ¹Æº¶Â¹Æÿ
°°¸ÂÄ½ÂÅÂÈÊ½·¯¯ÿÈ¼½·¹ÂÉ¶·Â¼½øÿÔÆÆúÿÌùÊùûÿ
äççÿ¸ÆÈ·Â¼½¸ÿõõõþÉýëÿôõóþÊýþôýúÿþòýøÿÓ¼ÿ
ÉÆÿ¸¶¹ÆúÿÊ½²ÿÅÂ½ÇÂ½Äÿ¼ÅÿÊÿ°°È¼½·¹ÂÉ¶·Â¼½¯¯ÿ
¹Æº¶Â¹Æ¸ÿ¸¼¾Æÿ·Ã¹Æ¸Ã¼¿Çÿ·¼ÿÉÆÿ¾Æ·ëÿÊÿ
·¹¶¿²ÿ·¹ÂµÂÊ¿ÿ¼¹ÿÇÆÿ¾Â½Â¾Â¸ÿ
°°È¼½·¹ÂÉ¶·Â¼½¯¯ÿ¾ÂÄÃ·ÿ½¼·ÿÈ¼¶½·ÿÊ¸ÿ¸¶ÈÃøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·ÃÆ¹ÆÅ¼¹ÆÿÃÊ¸ÿÊ¾»¿Æÿ
ÇÂ¸È¹Æ·Â¼½ÿÂ½ÿÆ³Æ¹ÈÂ¸Â½ÄÿÃÆ¹ÿ¹ÆÊ¸¼½ÊÉ¿Æÿ
Á¶ÇÄ¾Æ½·ÿÂ½ÿÇÆ·Æ¹¾Â½Â½Äÿ´ÃÆ·ÃÆ¹úÿ
¶½ÇÆ¹ÿ·ÃÆÿÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿ»¹Æ¸Æ½·ÆÇúÿ·ÃÆÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÈ¹Â·Æ¹Â¼½ÿÃÊ¸ÿÉÆÆ½ÿ
¾Æ·øÿä¼½Ä¹Æ¸¸ÿ¾ÊÇÆÿÂ·ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ·¼ÿÆ³Æ¹ÈÂ¸ÆÿÃÆ¹ÿ
Á¶ÇÄ¾Æ½·ÿÂ½ÿÇÆ·Æ¹¾Â½Â½ÄÿÈ¼½·¹ÂÉ¶·Â¼½úÿ
Ê½ÇÿÊ¶·Ã¼¹Â±ÆÇÿ¹ÆÄ¶¿Ê·¼¹²ÿÈ¼½·¹¼¿¸ÿ·¼ÿ
ÊÇÇ¹Æ¸¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆµÆ½ÿÂÅÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ¹Æ¸¶¿·¸ÿÅ¹¼¾ÿÊÿ´ÂÇÆÿ
µÊ¹ÂÆ·²ÿ¼Åÿ¸¼¶¹ÈÆ¸øÿÐÃÂ¿Æÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿ¿¼¼À¸ÿÊ·ÿ·ÃÆÿÆ½·Â¹ÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿÊ½Çÿ·ÃÆÿ¹Â¸À¸ÿÂ·ÿ»¼¸Æ¸úÿ
·ÃÆÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·Æ¸·ÿÂ¸ÿÇÆ¸ÂÄ½ÆÇÿ
·¼ÿÊ¶·Ã¼¹Â±Æÿâ×çÿ·¼ÿÂÇÆ½·ÂÅ²ÿÊ½Çÿ·ÃÆ½ÿ
ÊÇÇ¹Æ¸¸ÿ´ÃÊ·ÿ¾Ê²ÿ´Æ¿¿ÿÉÆÿ¾Ê½²ÿ

ÇÂÅÅÆ¹Æ½·ÿ¸ÆÈ·¼¹¸ÿ¼¹ÿÄ¹¼¶»¸ÿ¼Åÿ¸¼¶¹ÈÆ¸ÿ
·ÃÊ·ÿÊ¹ÆÿÆÊÈÃÿ»Ê¹·ÿ¼Å­Ê½Çÿ·Ã¶¸ÿ
È¼½·¹ÂÉ¶·Â½Äÿ·¼­·ÃÆÿ»¹¼É¿Æ¾øÿ
ÓÃÂ¸ÿÅ¹Ê¾Æ´¼¹Àÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ

¹ÆÄ¶¿Ê·¼¹²ÿÊÄÆ½ÈÂÆ¸ÿ¸¶ÈÃÿÊ¸ÿâ×çÿ¾¶¸·ÿÉÆÿ
ÊÉ¿Æÿ·¼ÿÇÆÊ¿ÿ´Â·Ãÿ·ÃÆÿ¹ÆÊ¿Â·²ÿ·ÃÊ·ÿ
°°Ì¾ËÊ½¯¸ÿÊÉÂ¿Â·²ÿ·¼ÿÊ¿·Æ¹ÿÃÂ¸ÿÆ½µÂ¹¼½¾Æ½·ÿ
ÃÊ¸ÿÇÆµÆ¿¼»ÆÇÿÅÊ¹ÿ¾¼¹Æÿ¹Ê»ÂÇ¿²ÿ·ÃÊ½ÿÃÂ¸ÿ
ÊÉÂ¿Â·²ÿ·¼ÿÅ¼¹Æ¸ÆÆÿ´Â·ÃÿÈÆ¹·ÊÂ½·²ÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÃÂ¸ÿÊ¿·Æ¹Ê·Â¼½¸ø¯¯ÿÔÆÆÿå½É¸Åÿ
èÂ¿ÁÿµøÿåÚêûÿñòõÿáøôÇÿõúÿðÿþãäÿäÂ¹øýúÿ
ÎÌ¿½ùÿÍÌÃÈÌÍÿòôðÿÒøÔøÿíòõÿþõíïðýøÿå¼·Ãÿ
°°·ÃÆÿä¿ÆÊ½ÿçÂ¹ÿçÈ·ÿ°Ê½ÇÿÈ¼¾¾¼½ÿ¸Æ½¸Æÿ
ü ü üÿÇÆ¾Ê½Çÿ¹ÆÄ¶¿Ê·¼¹²ÿÊÈ·Â¼½ÿ·¼ÿ
»¹ÆµÆ½·ÿÃÊ¹¾úÿÆµÆ½ÿÂÅÿ·ÃÆÿ¹ÆÄ¶¿Ê·¼¹ÿÂ¸ÿ
¿Æ¸¸ÿ·ÃÊ½ÿÈÆ¹·ÊÂ½ÿ·ÃÊ·ÿÃÊ¹¾ÿÂ¸ÿ¼·ÃÆ¹´Â¸Æÿ
Â½ÆµÂ·ÊÉ¿Æø¯ ¯¯ÿÔÆÆÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêûÿ
ñòíÿÒøÔøÿÊ·ÿñöðúÿ½øïÿþÈÂ·Â½Äÿå½É¸ÅÿèÂ¿Áùýøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ·ÃÆÿ

È¼½·Æ³·ÿÅ¼¹ÿ·ÃÂ¸ÿÊÈ·Â¼½ÿÂ¸ÿ¶½Âº¶ÆøÿÓÃÆ¹Æÿ
Â¸ÿÊÿµÆ¹²ÿ¿Ê¹ÄÆÿÊ½ÇÿÈ¼¾»¹ÆÃÆ½¸ÂµÆÿÉÊ¸Æÿ
¼Åÿ¸ÈÂÆ½·ÂÅÂÈÿÂ½Å¼¹¾Ê·Â¼½ÿ·ÃÊ·ÿÃÊ¸ÿÉÆÆ½ÿ
ÇÆµÆ¿¼»ÆÇÿ¼µÆ¹ÿ¾Ê½²ÿ²ÆÊ¹¸ÿ·Ã¹¼¶ÄÃÿÊÿ
Ä¿¼ÉÊ¿ÿÈ¼½¸Æ½¸¶¸ÿ»¹¼ÈÆ¸¸ÿÂ½µ¼¿µÂ½Äÿ
½¶¾Æ¹¼¶¸ÿ¸ÈÂÆ½·Â¸·¸ÿÅ¹¼¾ÿ¾Ê½²ÿ
È¼¶½·¹ÂÆ¸ÿÊ½Çÿ¹Æ»¹Æ¸Æ½·Â½Äÿ¾Ê½²ÿ
ÇÂ¸ÈÂ»¿Â½Æ¸øÿÔÃÆÿÊ¿¸¼ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ
·ÃÆ¹ÆÿÊ¹ÆÿµÊ¹²Â½ÄÿÇÆÄ¹ÆÆ¸ÿ¼Åÿ¶½ÈÆ¹·ÊÂ½·²ÿ
ÊÈ¹¼¸¸ÿ¾Ê½²ÿ¼Åÿ·ÃÆ¸Æÿ¸ÈÂÆ½·ÂÅÂÈÿÂ¸¸¶Æ¸øÿÞ·ÿ
Â¸ÿÂ½ÿ·ÃÂ¸ÿÈ¼½·Æ³·ÿ·ÃÊ·ÿ¸ÃÆÿÂ¸ÿÆ³Æ¹ÈÂ¸Â½Äÿ
ÃÆ¹ÿÁ¶ÇÄ¾Æ½·ÿÊ½ÇÿÊ»»¿²Â½Äÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ
Å¹Ê¾Æ´¼¹Àøÿç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿ·ÃÂ¸ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿÂ¸ÿ
ÉÊ¸ÆÇÿ¼½ÿÊ½Çÿ¸¶»»¼¹·ÆÇÿÉ²ÿ·ÃÆÿ¿Ê½Ä¶ÊÄÆÿ
Â½ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÂ·¸ÿ¿ÆÄÂ¸¿Ê·ÂµÆÿ
ÃÂ¸·¼¹²ÿÊ½ÇÿÈÊ¸Æÿ¿Ê´øÿ

ôøÿÔ¶¾¾Ê¹²ÿ¼ÅÿÕÆ¸»¼½¸Æÿ·¼ÿÜÆ²ÿÛÆÄÊ¿ÿ
ä¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿÞ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼Åÿ·ÃÆÿ
äççÿÔÆÈ·Â¼½ÿôöôþÊýÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
äÊ¶¸Æÿ¼¹ÿä¼½·¹ÂÉ¶·ÆÿÓÆ¸·ÿ

â×çÿ¹ÆÈÆÂµÆÇÿ½¶¾Æ¹¼¶¸ÿÈ¼¾¾Æ½·¸ÿ
¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼Åÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸Æ·ÿÅ¼¹·ÃÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸øÿåÆ¿¼´ÿÂ¸ÿÊÿÉ¹ÂÆÅÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ
¸¼¾Æÿ¼Åÿ·ÃÆÿÀÆ²ÿÊÇµÆ¹¸Æÿ¿ÆÄÊ¿ÿÈ¼¾¾Æ½·¸ÿ
Ê½Çÿâ×ç¯¸ÿ¹Æ¸»¼½¸Æ¸øÿØ·ÃÆ¹ÿÀÆ²ÿ¿ÆÄÊ¿ÿ
È¼¾¾Æ½·¸ÿÊ½Çÿâ×ç¯¸ÿ¹Æ¸»¼½¸Æ¸ÿÊ¹Æÿ
»¹¼µÂÇÆÇÿÂ½ÿ¿Ê·Æ¹ÿ¸ÆÈ·Â¼½¸ÿÇÂ¸È¶¸¸Â½Äÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Ä¸øÿ
çÇÇÂ·Â¼½Ê¿ÿÊ½Çÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ

¸¶¾¾Ê¹ÂÆ¸ÿÊ½Çÿ¹Æ¸»¼½¸Æ¸ÿÈÊ½ÿÉÆÿÅ¼¶½Çÿ
Â½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·øÿç¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·úÿâ×çÿÊ¿¸¼ÿ¹ÆÈÆÂµÆÇÿ
È¼¾¾Æ½·¸ÿ¸¶»»¼¹·Â½ÄÿÂ·¸ÿ¿ÆÄÊ¿ÿ
Â½·Æ¹»¹Æ·Ê·Â¼½¸øÿ

ÊøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ×¹¼»Æ¹¿²ÿ
Þ½·Æ¹»¹Æ·ÆÇÿ·ÃÆÿ×¹ÆÈÊ¶·Â¼½Ê¹²ÿÊ½Çÿ
×¹ÆµÆ½·ÂµÆÿÙÊ·¶¹Æÿ¼Åÿ·ÃÆÿÔ·Ê·¶·¼¹²ÿ
ÛÊ½Ä¶ÊÄÆÿ

ÑÊ¹Â¼¶¸ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶ÆÿÆÂ·ÃÆ¹ÿ·ÃÊ·ÿ
·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿ¶½ÇÆ¹ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿÂ¸ÿ½¼·ÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿÊ½Çÿ
»¹ÆµÆ½·ÂµÆÿÂ½ÿ½Ê·¶¹Æúÿ¼¹ÿ·ÃÊ·ÿâ×ç¯¸ÿ
Â½·Æ¹»¹Æ·Ê·Â¼½ÿÊ½ÇÿÊ»»¿ÂÈÊ·Â¼½ÿÂ¸ÿ¸¼ÿ
Æ³·¹Æ¾Æÿ·ÃÊ·ÿÂ·ÿÂ¸ÿÈ¼½·¹Ê¹²ÿ·¼ÿ´ÃÊ·ÿ
ä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿÂ½ÿõíïïúÿÊ½Çÿ

ÆÅÅÆÈ·ÂµÆ¿²ÿÄ¶Ê¹Ê½·ÆÆ¸ÿÊ½ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøÿä¼¾¾Æ½·Æ¹¸ÿÊ¿¸¼ÿ
Ê¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿ
Â¾»¹¼»Æ¹¿²ÿ¸ÃÂÅ·¸ÿ·ÃÆÿÉ¶¹ÇÆ½¸ÿ·¼ÿ·ÃÆÿ
¼»»¼½Æ½·¸ÿ¼ÅÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
Ê½ÇÿÂ¸ÿ·Ê½·Ê¾¼¶½·ÿ·¼ÿÊ¸¸¶¾Â½Äÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÂ¸ÿÃÊ¹¾Å¶¿ÿ¶½¿Æ¸¸ÿÂ·ÿÂ¸ÿ¸Ã¼´½ÿ
·¼ÿÉÆÿ¸ÊÅÆøÿ
â×çÿ¹ÆÁÆÈ·¸ÿ·ÃÆÿÊ¹Ä¶¾Æ½·ÿ·ÃÊ·ÿ·ÃÆÿ

Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÂ¸ÿ½¼·ÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ¼¹ÿ
»¹ÆµÆ½·ÂµÆÿÂ½ÿ½Ê·¶¹Æøÿç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ
¾¼¹ÆÿÇÆ·ÊÂ¿ÿÂ½ÿ·ÃÆÿ»¹¼»¼¸Ê¿úÿä¼½Ä¹Æ¸¸ÿ
¹Æ¿ÂÆÇÿÃÆÊµÂ¿²ÿ¼½ÿ·ÃÆÿÆ½ÿÉÊ½ÈÿÇÆÈÂ¸Â¼½ÿ
Â½ÿâ·Ã²¿ÿ´ÃÆ½ÿÂ·ÿ¹ÆµÂ¸ÆÇÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
Ê½Çÿ¼·ÃÆ¹ÿäççÿ»¹¼µÂ¸Â¼½¸ÿ·¼ÿÊÇ¼»·ÿ·ÃÆÿ
È¶¹¹Æ½·ÿ¿Ê½Ä¶ÊÄÆÿ¼½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
È¼½·¹ÂÉ¶·Â¼½øÿïòÿáÕÿõîîîðúÿõîîíõ®ôøÿ
ÓÃÆÿâ·Ã²¿ÿÈ¼¶¹·ÿÈ¼¶¿Çÿ½¼·ÿÃÊµÆÿÉÆÆ½ÿ
È¿ÆÊ¹Æ¹ÿ¼½ÿ·ÃÆÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ½Ê·¶¹Æÿ¼ÅÿÊÿ
È¹Â·Æ¹ÂÊÿÉÊ¸ÆÇÿ¼½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿÓÃÆÿ
È¼¶¹·ÿ¹ÆÁÆÈ·ÆÇÿ·ÃÆÿÊ¹Ä¶¾Æ½·ÿ·ÃÊ·ÿâ×çÿ
ÃÊÇÿ·¼ÿÅÂ½ÇÿÊÈ·¶Ê¿ÿÃÊ¹¾ÿ´Ê¸ÿ¼ÈÈ¶¹¹Â½Äÿ
ÉÆÅ¼¹ÆÿÂ·ÿÈ¼¶¿Çÿ¾ÊÀÆÿ·ÃÆÿ¹Æº¶Â¹ÆÇÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆÿÈ¼¶¹·ÿ¸·Ê·ÆÇÿ
·ÃÊ·ìÿ

ÖÉÌÿÚ¿ÌÎÐ¼½ÈÂÃÐ¿¸ÿÜÐ½¼¿ÌÿÂËÿ¶¶ÓÈÅÅÿ
åÃÍÐÃÊÌ¿ùµµÿÔÂ¾»¿²ÿÊ¸ÿÊÿ¾Ê··Æ¹ÿ¼Åÿ»¿ÊÂ½ÿ
¾ÆÊ½Â½Äúÿ´ÆÿÃÊµÆÿÇÂÅÅÂÈ¶¿·²ÿÈ¹ÆÇÂ·Â½Äÿ
»Æ·Â·Â¼½Æ¹¸¯ÿ¹ÆÊÇÂ½Äÿ¼Åÿ·ÃÆÿ°°´Â¿¿ÿÆ½ÇÊ½ÄÆ¹¯¯ÿ
¸·Ê½ÇÊ¹ÇøÿÓÃÆÿ¾ÆÊ½Â½Äÿ¼Åÿ°°Æ½ÇÊ½ÄÆ¹¯¯ÿÂ¸ÿ½¼·ÿ
ÇÂ¸»¶·ÆÇøÿäÊ¸Æÿ¿Ê´ÿÊ½ÇÿÇÂÈ·Â¼½Ê¹²ÿÇÆÅÂ½Â·Â¼½ÿ
ÊÄ¹ÆÆÿ·ÃÊ·ÿÆ½ÇÊ½ÄÆ¹ÿ¾ÆÊ½¸ÿ¸¼¾Æ·ÃÂ½Äÿ¿Æ¸¸ÿ
·ÃÊ½ÿÊÈ·¶Ê¿ÿÃÊ¹¾øÿÐÃÆ½ÿ¼½ÆÿÂ¸ÿÆ½ÇÊ½ÄÆ¹ÆÇúÿ
ÃÊ¹¾ÿÂ¸ÿ½É¿ÌÐ½ÌÃÌÍìÿ½¼ÿÊÈ·¶Ê¿ÿÂ½Á¶¹²ÿ½ÆÆÇÿ
ÆµÆ¹ÿ¼ÈÈ¶¹øÿÓÃ¶¸úÿÅ¼¹ÿÆ³Ê¾»¿ÆúÿÊÿ·¼´½ÿ¾Ê²ÿ
ÉÆÿ°°Æ½ÇÊ½ÄÆ¹ÆÇ¯¯ÿÉ²ÿÊÿ·Ã¹ÆÊ·Æ½Â½Äÿ»¿ÊÄ¶Æÿ¼¹ÿ
Ã¶¹¹ÂÈÊ½ÆÿÊ½Çÿ²Æ·ÿÆ¾Æ¹ÄÆÿÅ¹¼¾ÿ·ÃÆÿÇÊ½ÄÆ¹ÿ
È¼¾»¿Æ·Æ¿²ÿ¶½¸ÈÊ·ÃÆÇøÿçÿ¸·Ê·¶·ÆÿÊ¿¿¼´Â½ÄÿÅ¼¹ÿ
¹ÆÄ¶¿Ê·Â¼½ÿÂ½ÿ·ÃÆÿÅÊÈÆÿ¼ÅÿÇÊ½ÄÆ¹ÿÂ¸úÿ
½ÆÈÆ¸¸Ê¹Â¿²úÿÊÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ¸·Ê·¶·Æøÿ
ÕÆÄ¶¿Ê·¼¹²ÿÊÈ·Â¼½ÿ¾Ê²ÿÉÆÿ·ÊÀÆ½ÿÉÆÅ¼¹Æÿ·ÃÆÿ
·Ã¹ÆÊ·Æ½ÆÇÿÃÊ¹¾ÿ¼ÈÈ¶¹¸ëÿÂ½ÇÆÆÇúÿ·ÃÆÿµÆ¹²ÿ
Æ³Â¸·Æ½ÈÆÿ¼Åÿ¸¶ÈÃÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ¿ÆÄÂ¸¿Ê·Â¼½ÿ
´¼¶¿Çÿ¸ÆÆ¾ÿ·¼ÿÍÌÄÐÃÍÿ·ÃÊ·ÿ¹ÆÄ¶¿Ê·¼¹²ÿÊÈ·Â¼½ÿ
»¹ÆÈÆÇÆúÿÊ½Çúÿ¼»·Â¾Ê¿¿²úÿ»¹ÆµÆ½·úÿ·ÃÆÿ
»Æ¹ÈÆÂµÆÇÿ·Ã¹ÆÊ·øÿç¸ÿ¸Ã¼¶¿ÇÿÉÆÿÊ»»Ê¹Æ½·úÿ·ÃÆÿ
°°´Â¿¿ÿÆ½ÇÊ½ÄÆ¹¯¯ÿ¿Ê½Ä¶ÊÄÆÿ¼ÅÿÔÆÈ·Â¼½ÿ
ôõõþÈýþõýþçýÿ¾ÊÀÆ¸ÿÂ·ÿ¸¶ÈÃÿÊÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ
¸·Ê·¶·Æøÿå½É¸ÅÿÊ·ÿõóÿþÅ¼¼·½¼·Æ¸ÿ¼¾Â··ÆÇýøÿ

ÔÂ¾Â¿Ê¹¿²úÿ·ÃÆÿÈ¼¶¹·ÿ¸·Ê·ÆÇÿ·ÃÊ·ÿ°°ÌÂË½ÿ
¸¶¾úÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÿ»¿ÊÂ½ÿ¾ÆÊ½Â½Äÿ¼Åÿ·ÃÆÿ
¸·Ê·¶·Æúÿ·ÃÆÿÁ¶³·Ê»¼¸Â·Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ
ôõõÿ´Â·Ãÿäççÿ¸ÆÈ·Â¼½¸ÿõöîÿÊ½Çÿôöôúÿ
Ê½Çÿ·ÃÆÿØÌ¾Ì¿»ÌÿÝÈÃÈÃÊÿ»¹ÆÈÆÇÆ½·úÿ´Æÿ
È¼½È¿¶ÇÆÿ·ÃÊ·ÿ·ÃÆÿ°°´Â¿¿ÿÆ½ÇÊ½ÄÆ¹¯¯ÿ
¸·Ê½ÇÊ¹ÇÿÂ¸ÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿÂ½ÿ½Ê·¶¹ÆÿÊ½Çÿ
Ç¼Æ¸ÿ½¼·ÿ¹Æº¶Â¹Æÿ»¹¼¼Åÿ¼ÅÿÊÈ·¶Ê¿ÿÃÊ¹¾ÿ
ÉÆÅ¼¹Æÿ¹ÆÄ¶¿Ê·Â¼½ÿÂ¸ÿÊ»»¹¼»¹ÂÊ·Æø¯¯ÿå½É¸Åÿ
Ê·ÿõïøÿÞ·ÿÂ¸ÿ·ÃÂ¸ÿÊ¶·Ã¼¹Â·²ÿ·¼ÿÊÈ·ÿÉÆÅ¼¹Æÿ
ÃÊ¹¾ÿÃÊ¸ÿ¼ÈÈ¶¹¹ÆÇÿ·ÃÊ·ÿ¾ÊÀÆ¸ÿÂ·ÿÊÿ
»¹ÆµÆ½·ÂµÆúÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ»¹¼µÂ¸Â¼½øÿ
Þ·ÿÂ¸ÿÂ¾»¼¹·Ê½·ÿ·¼ÿ½¼·Æÿ·ÃÊ·ÿ·ÃÂ¸ÿ

¸·Ê·Æ¾Æ½·ÿ´Ê¸ÿÂ½ÿ·ÃÆÿÈ¼½·Æ³·ÿ¼Åÿ¹ÆÁÆÈ·Â½Äÿ
Ê½ÿÊ¹Ä¶¾Æ½·ÿ·ÃÊ·ÿâ×çÿÃÊÇÿ·¼ÿ»¹¼µÆÿ
ÊÈ·¶Ê¿ÿÃÊ¹¾ÿÉÆÅ¼¹ÆÿÂ·ÿÈ¼¶¿ÇÿÊÇ¼»·ÿÅ¶Æ¿ÿ
È¼½·¹¼¿ÿ¹ÆÄ¶¿Ê·Â¼½¸ÿ¶½ÇÆ¹ÿ·ÃÆ½ÿäççÿ
¸ÆÈ·Â¼½ÿôõõþÈýþõýøÿÓÃÆÿÈ¼¶¹·ÿ¿ÂÀÆ´Â¸Æÿ
¹ÆÁÆÈ·ÆÇÿ·ÃÆÿÊ¹Ä¶¾Æ½·ÿ·ÃÊ·ÿâ×çÿÃÊÇÿ·¼ÿ
¸Ã¼´ÿ·ÃÊ·ÿ¸¶ÈÃÿÃÊ¹¾ÿ´Ê¸ÿ°°»¹¼ÉÊÉ¿Æø¯¯ÿ
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ðÓÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿ¹ÆÈ¼Ä½Â±ÆÇÿ·ÃÊ·ÿ·ÃÆÿÈ¶¹¹Æ½·ÿ
¿Ê½Ä¶ÊÄÆÿÂ½ÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊÇ¼»·ÆÇÿÂ½ÿõíïïúÿÂ¸ÿ
°°¾¼¹Æÿ»¹¼·ÆÈ·ÂµÆ¯¯ÿ·ÃÊ½ÿ·ÃÆÿõíïöÿµÆ¹¸Â¼½ÿ·ÃÊ·ÿ´Ê¸ÿ
¸Â¾Â¿Ê¹ÿ·¼ÿ·ÃÆÿ¸ÆÈ·Â¼½ÿôõõÿ¿Ê½Ä¶ÊÄÆÿÉÆÅ¼¹Æÿ·ÃÆÿãäÿ
äÂ¹È¶Â·ÿÂ½ÿå½É¸ÅùÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêûÿñòíÿÒøÔøÿÊ·ÿ
ñöðúÿÅ½ÿïøÿ

ÓÃÆÿÈ¼¶¹·ÿ¾ÊÇÆÿÂ·ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿÇÆ·Æ¹¾Â½Â½Äÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÆ½·ÊÂ¿¸ÿÁ¶ÇÄ¾Æ½·¸ÿ
Â½µ¼¿µÂ½ÄÿÉ¼·Ãÿ·ÃÆÿ¹Â¸Àÿ¼¹ÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼Åÿ
ÃÊ¹¾ÿÊ½Çÿ·ÃÆÿ¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿÃÊ¹¾ÿÂÅÿÂ·ÿ
´Æ¹Æÿ·¼ÿ¼ÈÈ¶¹øÿÙ¼´ÃÆ¹ÆÿÇÂÇÿ·ÃÆÿÈ¼¶¹·ÿ
Â½ÇÂÈÊ·Æÿ·ÃÊ·ÿ·ÃÆÿÉ¶¹ÇÆ½ÿ´Ê¸ÿ¼½ÿ·ÃÆÿ
¼»»¼½Æ½·¸ÿ¼ÅÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
·¼ÿ¸Ã¼´ÿ·ÃÊ·ÿ·ÃÆ¹Æÿ´Ê¸ÿ½¼ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·øÿÓÃÆÿ¼»Â½Â¼½ÿÅ¼È¶¸Æ¸ÿ¼½ÿ
ÇÆ¸È¹ÂÉÂ½Äÿ·ÃÆÿÉ¶¹ÇÆ½ÿ·ÃÆÿ¸·Ê·¶·Æÿ»¿ÊÈÆ¸ÿ
¼½ÿâ×çúÿ¹ÆÁÆÈ·Â½Äÿå½É¸Åµ¾ÿÊ¹Ä¶¾Æ½·¸ÿ¼ÅÿÊÿ
É¶¹ÇÆ½ÿ·¼ÿ¸Ã¼´ÿÊÈ·¶Ê¿ÿ¼¹ÿ»¹¼ÉÊÉ¿ÆÿÃÊ¹¾øÿ
ä¼½Ä¹Æ¸¸ÿÂ½·Æ½·Â¼½Ê¿¿²ÿÊÇ¼»·ÆÇÿÊÿ

»¹ÆÈÊ¶·Â¼½Ê¹²ÿÊ½Çÿ»¹ÆµÆ½·ÂµÆÿÊ»»¹¼ÊÈÃøÿ
Þ·ÿ¸·Ê·ÆÇÿ·ÃÊ·ÿ·ÃÆÿ»¶¹»¼¸Æÿ¼Åÿ·ÃÆÿõíïïÿ
Ê¾Æ½Ç¾Æ½·¸ÿ´Ê¸ÿ·¼ÿ°°Æ¾»ÃÊ¸Â±Æÿ·ÃÆÿ
»¹ÆµÆ½·ÂµÆÿ¼¹ÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ½Ê·¶¹Æÿ¼Åÿ
·ÃÆÿÊÈ·úÿÈùÌùûÿ·¼ÿÊ¸¸¶¹Æÿ·ÃÊ·ÿ¹ÆÄ¶¿Ê·¼¹²ÿ
ÊÈ·Â¼½ÿÈÊ½ÿÆÅÅÆÈ·ÂµÆ¿²ÿ»¹ÆµÆ½·ÿÃÊ¹¾ÿ
ÉÆÅ¼¹ÆÿÂ·ÿ¼ÈÈ¶¹¸ëÿ·¼ÿÆ¾»ÃÊ¸Â±Æÿ·ÃÆÿ
»¹ÆÇ¼¾Â½Ê·ÆÿµÊ¿¶Æÿ¼Åÿ»¹¼·ÆÈ·Â¼½ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·Ãø¯¯ ð ä¼½Ä¹Æ¸¸ÿÊ¿¸¼ÿ¸·Ê·ÆÇÿ
·ÃÊ·ÿÂ·ÿÊ¶·Ã¼¹Â±ÆÇÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿ
´ÆÂÄÃÿ¹Â¸À¸ÿÊ½Çÿ¾ÊÀÆÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ
Å¶·¶¹Æÿ·¹Æ½Ç¸úÿÊÿ°°¾ÂÇÇ¿Æÿ¹¼ÊÇÿÉÆ·´ÆÆ½ÿ
·Ã¼¸Æÿ´Ã¼ÿ´¼¶¿ÇÿÂ¾»¼¸ÆÿÊÿ½ÆÊ¹¿²ÿ
Â¾»¼¸¸ÂÉ¿Æÿ¸·Ê½ÇÊ¹Çÿ¼Åÿ»¹¼¼Åÿ¼½ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÉÆÅ¼¹ÆÿÃÆÿ¾Ê²ÿ¾¼µÆÿ·¼ÿ
»¹¼·ÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ·Ã¼¸Æÿ´Ã¼ÿ
´¼¶¿Çÿ¸ÃÂÅ·ÿ·ÃÆÿÉ¶¹ÇÆ½ÿ¼Åÿ»¹¼¼ÅÿÅ¼¹ÿÊ¿¿ÿ
»¼¿¿¶·Ê½·¸ÿ·¼ÿ¾ÊÀÆÿ·ÃÆÿ»¼¿¿¶·Ê½·ÿ¸¼¶¹ÈÆÿ
»¹¼µÆÿ·ÃÆÿ¸ÊÅÆ·²ÿ¼ÅÿÂ·¸ÿÆ¾Â¸¸Â¼½¸ÿÊ¸ÿÊÿ
È¼½ÇÂ·Â¼½ÿ¼Åÿ¼»Æ¹Ê·Â¼½ø¯¯ÿÛÆÄøÿßÂ¸øÿÊ·ÿ
ôñõðøÿ
ÓÃ¶¸úÿâ×çÿ¹ÆÁÆÈ·¸ÿÈ¼¾¾Æ½·Æ¹¸¯ÿ

Ê¹Ä¶¾Æ½·¸øÿä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ·ÃÂ¸ÿ
»¹¼µÂ¸Â¼½ÿ·¼ÿÉÆÿ»¹ÆµÆ½·ÂµÆÿÊ½Çÿ
»¹ÆÈÊ¶·Â¼½Ê¹²ÿÂ½ÿ½Ê·¶¹ÆúÿÃ¼´ÆµÆ¹ÿÂ·ÿÇÂÇÿ
½¼·ÿ¸ÃÂÅ·ÿ·ÃÆÿÉ¶¹ÇÆ½ÿ¼Åÿ»¹¼¼Åÿ·¼ÿ
¼»»¼½Æ½·¸ÿ¼ÅÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
·¼ÿ¸Ã¼´ÿ¸ÊÅÆ·²ÿ¼¹ÿ½¼ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿ
Ú¼¹Æ¼µÆ¹úÿÊ¸ÿÂ¸ÿÇÆ¾¼½¸·¹Ê·ÆÇÿÂ½ÿ·ÃÆÿ
Å¼¿¿¼´Â½Äúÿâ×çÿÃÊ¸ÿ½¼·ÿ¸ÃÂÅ·ÆÇÿ·ÃÆÿ
É¶¹ÇÆ½ÿ¼Åÿ»¹¼¼ÅÿÂ½ÿ·ÃÆÿÅÂ½Ê¿ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄúÿÉ¶·ÿ¹Ê·ÃÆ¹ÿÂ¸ÿ
´ÆÂÄÃÂ½Äÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
ÃÊ¹¾¸ÿ·¼ÿÊ¹¹ÂµÆÿÊ·ÿ·ÃÆÿÅÂ½Ê¿ÿÅÂ½ÇÂ½Äøÿâ×çÿ
ÃÊ¸ÿ½¼·ÿÊ»»¿ÂÆÇÿÊ½ÿÆ³ÊÄÄÆ¹Ê·ÆÇÿ¼¹ÿ
Ç¹Ê¾Ê·ÂÈÊ¿¿²ÿÆ³»Ê½ÇÆÇÿ»¹ÆÈÊ¶·Â¼½Ê¹²ÿ
»¹Â½ÈÂ»¿ÆúÿÊ½ÇÿÂ½¸·ÆÊÇÿÃÊ¸ÿÆ³Æ¹ÈÂ¸ÆÇÿ
Á¶ÇÄ¾Æ½·ÿÉ²ÿ´ÆÂÄÃÂ½ÄÿÊ½ÇÿÉÊ¿Ê½ÈÂ½Äÿ·ÃÆÿ
ÅÊÈ·¼¹¸ÿ·ÃÊ·ÿÊ¹Æÿ¹Æ¿ÆµÊ½·ÿ¶½ÇÆ¹ÿ·ÃÂ¸ÿ
»¹¼µÂ¸Â¼½øÿ

ÉøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿã¼Æ¸ÿÙ¼·ÿÙÆÆÇÿÓ¼ÿ
áÂ½ÇÿÓÃÊ·ÿ·ÃÆÿä¼½·¹¼¿ÿÚÆÊ¸¶¹Æ¸ÿ
á¼¿¿¼´Â½ÄÿÊ½ÿâ½ÇÊ½ÄÆ¹¾Æ½·ÿáÂ½ÇÂ½Äÿ
Ð¼¶¿Çÿ×¹ÆµÆ½·ÿÊ·ÿÛÆÊ¸·ÿÊÿÔ¶É¸·Ê½·ÂÊ¿ÿ
×Ê¹·ÿ¼Åÿ·ÃÆÿãÊ½ÄÆ¹ÿÂ½ÿØ¹ÇÆ¹ÿÓ¼ÿáÂ½Çÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÂ·ÿÂ¸ÿ
¶½¿Ê´Å¶¿ÿÅ¼¹ÿâ×çÿ·¼ÿ¾ÊÀÆÿÊ½ÿÊÅÅÂ¹¾Ê·ÂµÆÿ
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¼·ÃÆ¹¸úÿÊ½ÇÿÄÊµÆÿÆÊÈÃÿ¸·¶Ç²ÿÂ·ÿ¹ÆµÂÆ´ÆÇÿ
·ÃÆÿ´ÆÂÄÃ·ÿÂ·ÿ´Ê¸ÿÇ¶Æúÿ·ÃÆÿ¼µÆ¹Ê¿¿ÿ
È¼½È¿¶¸Â¼½ÿâ×çÿÇ¹Æ´ÿÅ¹¼¾ÿÂ·¸ÿ¹ÆµÂÆ´ÿ¼Åÿ
¸·¶ÇÂÆ¸ÿ¸¶É¾Â··ÆÇÿÉ²ÿÈ¼¾¾Æ½·Æ¹¸ÿ´Ê¸ÿ
·ÃÊ·ÿ·ÃÆÿ¸·¶ÇÂÆ¸ÿÇÂÇÿ½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿ
µÊ¹Â¼¶¸ÿÈ¼½È¿¶¸Â¼½¸ÿ¼¹ÿÁ¶ÇÄ¾Æ½·¸ÿâ×çÿ
´¼¶¿ÇÿÇ¹Ê´ÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ
¹Æ»¼¹·¸øÿ
ÚÊ½²ÿÈ¼¾¾Æ½·¸ÿÅ¼È¶¸ÿ¼½ÿ·ÃÆÿ

¸ÈÂÆ½·ÂÅÂÈÿÊ½Çÿ·ÆÈÃ½ÂÈÊ¿ÿÇÊ·Êÿ¶½ÇÆ¹¿²Â½Äÿ
·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿ¸¶ÈÃÿÊ¸ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿÊ½ÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÇÊ·ÊøÿÓÃÆ¸ÆÿÈ¼¾¾Æ½·¸ÿÈ¼µÆ¹ÿ
Êÿ¹Ê½ÄÆÿ¼Åÿ·¼»ÂÈ¸ÿÊ½ÇÿÊ¹Æÿ¸¶¾¾Ê¹Â±ÆÇÿ
Ê½Çÿ¹Æ¸»¼½ÇÆÇÿ·¼ÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
×¶É¿ÂÈÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·øÿÓÃÆÿ
¹Æ¸»¼½¸Æ¸ÿ½¼·Æÿ·Ã¼¸ÆÿÈÊ¸Æ¸ÿ´ÃÆ¹ÆÿÊÿ
·ÆÈÃ½ÂÈÊ¿ÿ¼¹ÿ¸ÈÂÆ½·ÂÅÂÈÿÈ¼¾¾Æ½·ÿ¹Æ¸¶¿·ÆÇÿ
Â½ÿÊ½ÿÆÇÂ·¼¹ÂÊ¿ÿ¼¹ÿ¸¶É¸·Ê½·ÂµÆÿÈÃÊ½ÄÆÿ·¼ÿ
·ÃÆÿÓÔãøÿÓÃÆÿÅÂ½Ê¿ÿÓÔãÿ¹ÆÅ¿ÆÈ·¸ÿÊ¿¿ÿ
ÈÃÊ½ÄÆ¸ÿ¾ÊÇÆÿÊ¸ÿÊÿ¹Æ¸¶¿·ÿ¼Åÿ»¶É¿ÂÈÿ
È¼¾¾Æ½·¸øÿ

éùÿÖÉÌÿÞÐºÿÂÃÿÓÉÈÎÉÿ½ÉÌÿçÌÎÈ¾ÈÂÃ¾ÿê¿Ìÿ
éÐ¾ÌÍÿ

Þ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿÄ¹¼¶½ÇÂ½Äÿ·ÃÆ¸Æÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½¸ÿ¼½ÿ·ÃÆÿ¸ÈÂÆ½ÈÆúÿ·ÃÆ²ÿÊ¹Æÿ
Ê¿¸¼ÿÅÂ¹¾¿²ÿÄ¹¼¶½ÇÆÇÿÂ½ÿâ×ç¯¸ÿ¿ÆÄÊ¿ÿ
Ê¶·Ã¼¹Â·²øÿÔÆÈ·Â¼½ÿÞÞÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿ
»¹¼µÂÇÆ¸ÿÊ½ÿÂ½ùÇÆ»·ÃÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ·ÃÆÿ
¿ÆÄÊ¿ÿÅ¹Ê¾Æ´¼¹ÀÿÅ¼¹ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
Ê½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÇÆÈÂ¸Â¼½¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿ´Â·ÃÿÊÇÇÂ·Â¼½Ê¿ÿ
ÇÂ¸È¶¸¸Â¼½ÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÿ¼Åÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½ÄÿþïòÿáÕÿõîîîðúÿõîîíöúÿç»¹Â¿ÿôòúÿ

ôööíýøÿçÿµÊ¹ÂÆ·²ÿ¼ÅÿÂ¾»¼¹·Ê½·ÿ¿ÆÄÊ¿ÿ
Â¸¸¶Æ¸ÿÊ¹ÆÿÊ¿¸¼ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½¸ÿÞÞÞúÿ
ÞÑúÿÊ½ÇÿÑÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ
Â½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·úÿÑ¼¿¶¾ÆÿõõøÿÔÆÈ·Â¼½ÿÞÑÿÊ½ÇÿÑÿ
¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿÆ³»¿ÊÂ½ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÇÆÈÂ¸Â¼½¸úÿÊ½ÇÿÃ¼´ÿ¸ÃÆÿ
Æ³Æ¹ÈÂ¸ÆÇÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·ÿÂ½ÿ¾ÊÀÂ½Äÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½¸úÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÿÆ½·Â¹Æÿ
¸ÈÂÆ½·ÂÅÂÈÿ¹ÆÈ¼¹ÇÿÉÆÅ¼¹ÆÿÃÆ¹ÿÊ½Çÿ·ÃÆÿ¿ÆÄÊ¿ÿ
Å¹Ê¾Æ´¼¹Àÿ¸·¹¶È·¶¹Â½ÄÿÃÆ¹ÿÇÆÈÂ¸Â¼½ÿ
¾ÊÀÂ½Äøÿ

èùÿêÍÐÁ½Ð½ÈÂÃÿÐÃÍÿÝÈ½ÈÊÐ½ÈÂÃÿ

á¼¿¿¼´Â½Äÿ·ÃÆÿ¿Ê½Ä¶ÊÄÆÿ¼Åÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýúÿÂ½ÿ´ÃÂÈÃÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹úÿÂ½ÿÃÆ¹ÿÁ¶ÇÄ¾Æ½·úÿ¾¶¸·ÿ
ÇÆ·Æ¹¾Â½ÆÿÂÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÈ¼½¸·Â·¶·Æÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿ¹ÆÊ¸¼½ÊÉ¿²ÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ
´Æ¿ÅÊ¹Æúÿâ×çÿÆµÊ¿¶Ê·ÆÇúÿÉÊ¸ÆÇÿ»¹Â¾Ê¹Â¿²ÿ
¼½ÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ¹Æ»¼¹·¸ÿÇÂ¸È¶¸¸ÆÇÿ
ÊÉ¼µÆúÿÃ¼´ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½Çÿ¼·ÃÆ¹ÿ
È¿Â¾Ê·Æù¹Æ¿ÆµÊ½·ÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹ÆÿÊÅÅÆÈ·Â½Äÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÊ½ÇÿÈ¿Â¾Ê·ÆúÿÊ½ÇÿÃ¼´ÿ
·ÃÆ¸ÆÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆ¸ÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æúÿ½¼´ÿÊ½ÇÿÂ½ÿ·ÃÆÿ
Å¶·¶¹Æøÿä¼½¸Â¸·Æ½·ÿ´Â·Ãÿâ×ç¯¸ÿ¸ÈÂÆ½·ÂÅÂÈÿ
Ê»»¹¼ÊÈÃÿ¶½ÇÆ¹¿²Â½Äÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿâ×çÿ
ÇÂÇÿ½¼·ÿ¶½ÇÆ¹·ÊÀÆÿÊÿ¸Æ»Ê¹Ê·ÆÿÊ½Ê¿²¸Â¸ÿ·¼ÿ
ÆµÊ¿¶Ê·Æÿ»¼·Æ½·ÂÊ¿ÿ¸¼ÈÂÆ·Ê¿ÿÊ½Çÿ»¼¿ÂÈ²ÿ
¹Æ¸»¼½¸Æ¸ÿ·¼ÿÊ½²ÿ·Ã¹ÆÊ·ÿþÈùÌùûÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ýÿ·ÃÊ·ÿ¾Ê²ÿÆ³Â¸·ÿÇ¶Æÿ·¼ÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸øÿÕÂ¸Àÿ¹ÆÇ¶È·Â¼½ÿ·Ã¹¼¶ÄÃÿ
ÊÇÊ»·Ê·Â¼½ÿÊ½ÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
¾Â·ÂÄÊ·Â¼½ÿ¾ÆÊ¸¶¹Æ¸ÿÂ¸ÿ¼ÅÿÈ¼¶¹¸ÆÿÊÿ¸·¹¼½Äÿ
Å¼ÈÊ¿ÿÊ¹ÆÊÿ¼Åÿ¸ÈÂÆ½·Â¸·¸ÿÊ½Çÿ»¼¿ÂÈ²ÿ
¾ÊÀÆ¹¸úÿÂ½È¿¶ÇÂ½Äÿâ×çëÿÃ¼´ÆµÆ¹úÿâ×çÿ
È¼½¸ÂÇÆ¹¸ÿÊÇÊ»·Ê·Â¼½ÿÊ½Çÿ¾Â·ÂÄÊ·Â¼½ÿ·¼ÿ
ÉÆÿ»¼·Æ½·ÂÊ¿ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿ
Ê½ÇÿÊ¸ÿ¸¶ÈÃÿÃÊ¸ÿÇÆ·Æ¹¾Â½ÆÇÿ·ÃÊ·ÿ·ÃÆ²ÿ
Ê¹Æÿ¼¶·¸ÂÇÆÿ·ÃÆÿ¸È¼»Æÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Ê¿²¸Â¸øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ»¼¸Â·Â¼½ÿÂ¸ÿ½¼·ÿ

·ÃÊ·ÿÊÇÊ»·Ê·Â¼½ÿ´Â¿¿ÿ½¼·ÿ¼ÈÈ¶¹ÿ¼¹ÿÈÊ½½¼·ÿ
ÃÆ¿»ÿ»¹¼·ÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
Å¹¼¾ÿÈÆ¹·ÊÂ½ÿÂ¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ
Ê¸ÿ¸¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿÂ½·Â¾Ê·ÆÇøÿÓ¼ÿ·ÃÆÿ
È¼½·¹Ê¹²úÿâ×çÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿ¸¼¾Æÿ
¿ÆµÆ¿ÿ¼ÅÿÊ¶·¼½¼¾¼¶¸ÿÊÇÊ»·Ê·Â¼½ õñ ´Â¿¿ÿ
¼ÈÈ¶¹úÿÊ½ÇÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹ÆÿÈ¼¹¹ÆÈ·ÿ·ÃÊ·ÿ
Ê¶·¼½¼¾¼¶¸ÿÊÇÊ»·Ê·Â¼½ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¾»ÊÈ·¸øÿ

Þ½ÇÆÆÇúÿ·ÃÆ¹ÆÿÊ¹Æÿ¸¼¾ÆÿÈÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÓÔãÿ
Â½ÿ´ÃÂÈÃÿ¸¼¾ÆÿÇÆÄ¹ÆÆÿ¼ÅÿÊÇÊ»·Ê·Â¼½ÿÂ¸ÿ
ÊÈÈ¼¶½·ÆÇÿÅ¼¹ëÿ·ÃÆ¸ÆÿÈÊ¸Æ¸ÿ¼ÈÈ¶¹ÿ´ÃÆ¹Æÿ
·ÃÆÿ¿Â·Æ¹Ê·¶¹Æÿ¼½ÿ´ÃÂÈÃÿ·ÃÆÿÓÔãÿ¹Æ¿ÂÆ¸ÿ
Ê¿¹ÆÊÇ²ÿ¶¸Æ¸ÿÊ¸¸¶¾»·Â¼½¸ÿÊÉ¼¶·ÿ
Ê¶·¼½¼¾¼¶¸ÿÊÇÊ»·Ê·Â¼½ÿ´ÃÆ½ÿ»¹¼ÁÆÈ·Â½Äÿ
·ÃÆÿÅ¶·¶¹ÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
Ô¶ÈÃÿÈÊ¸Æ¸ÿÊ¹Æÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿÓÔãøÿÐÆÿ
Ê¿¸¼ÿµÂÆ´ÿ»¿Ê½½ÆÇÿÊÇÊ»·Ê·Â¼½ÿÊ¸ÿÊ½ÿ
Â¾»¼¹·Ê½·ÿ½ÆÊ¹ù·Æ¹¾ÿ¹Â¸Àù¾Â½Â¾Â±Â½Äÿ
¸·¹Ê·ÆÄ²ÿÄÂµÆ½ÿ·ÃÊ·ÿ¸¼¾ÆÿÇÆÄ¹ÆÆÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Â¿¿ÿÈ¼½·Â½¶Æÿ·¼ÿ¼ÈÈ¶¹ÿÊ¸ÿ
Êÿ¹Æ¸¶¿·ÿ¼Åÿ»Ê¸·ÿÊ½ÇÿÈ¶¹¹Æ½·ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿ¹Æ¾ÊÂ½ÿÂ½ÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÆÿÅ¼¹ÿÇÆÈÊÇÆ¸ÿ·¼ÿÈÆ½·¶¹ÂÆ¸øÿ
ß¼´ÆµÆ¹úÿÂ·ÿÂ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ

»¼¸Â·Â¼½ÿ·ÃÊ·ÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼ÅÿÊÇÊ»·Ê·Â¼½ÿ
Ê½Çÿ¾Â·ÂÄÊ·Â¼½ÿÂ½ÿ¹Æ¸»¼½¸Æÿ·¼ÿ¹Â¸À¸ÿÊ½Çÿ
Â¾»ÊÈ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
Ê¹Æÿ½¼·ÿÊ»»¹¼»¹ÂÊ·ÆÿÅ¼¹ÿâ×çÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ
Â½ÿ¾ÊÀÂ½ÄÿÊÿÇÆÈÂ¸Â¼½ÿ¼½ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸øÿÓÃÆÿÂ¸¸¶ÆÿÉÆÅ¼¹Æÿ
â×çÿÂ½µ¼¿µÆ¸ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Â¸À¸ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÂÅÿ´ÆÿÇ¼ÿ½¼·ÿ·ÊÀÆÿÊÈ·Â¼½ÿ·¼ÿ
ÊÇÇ¹Æ¸¸ÿÂ·øÿçÇÊ»·Ê·Â¼½ÿÊ½Çÿ¾Â·ÂÄÊ·Â¼½ÿ
ÊÇÇ¹Æ¸¸ÿÊ½ÿÂ¾»¼¹·Ê½·ÿÉ¶·ÿÇÂÅÅÆ¹Æ½·ÿ
Â¸¸¶Æ­Ã¼´ÿ¾¶ÈÃÿ¹Â¸Àÿ´Â¿¿ÿ¹Æ¾ÊÂ½ÿ
Ê¸¸¶¾Â½Äÿ¸¼¾Æÿ»¹¼ÁÆÈ·Â¼½ÿ¼ÅÿÃ¼´ÿ
»Æ¼»¿ÆÿÊ½Çÿ¸¼ÈÂÆ·²ÿ´Â¿¿ÿ¹Æ¸»¼½Çÿ·¼ÿ·ÃÆÿ
·Ã¹ÆÊ·øÿ
ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÂ·ÿÂ¸ÿ

Ê¹ÉÂ·¹Ê¹²ÿ½¼·ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÊÇÊ»·Ê·Â¼½ÿÂ½ÿ
ÇÆ·Æ¹¾Â½Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿÓÃÆ²ÿ
È¼½·Æ½Çÿ·ÃÊ·ÿÉÆÈÊ¶¸ÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ¸ÿÊÿ
Å¼¹´Ê¹Çù¿¼¼ÀÂ½ÄÿÆ³Æ¹ÈÂ¸Æúÿ·ÃÆÿ
Å¶½ÇÊ¾Æ½·Ê¿ÿÂ½º¶Â¹²ÿÈ¼½ÈÆ¹½¸ÿ·ÃÆÿ·²»Æÿ
Ê½ÇÿÆ³·Æ½·ÿ¼ÅÿÃÊ¹¾ÿ·ÃÊ·ÿÂ¸ÿÉÆ¿ÂÆµÆÇÿ
¿ÂÀÆ¿²ÿ·¼ÿ¼ÈÈ¶¹ÿÂ½ÿ·ÃÆÿÅ¶·¶¹ÆøÿÝ¶¸·ÿÊ¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¾ÊÀÆ¸ÿ»¹¼ÁÆÈ·Â¼½¸ÿ¼Åÿ
»¼·Æ½·ÂÊ¿ÿÃÊ¹¾¸ÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æúÿ·ÃÆ¸Æÿ
È¼¾¾Æ½·Æ¹¸ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ½ÆÆÇ¸ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿ
¿Â·Æ¹Ê·¶¹Æÿ¼½ÿÊÇÊ»·Ê·Â¼½ÿ·ÃÊ·ÿÊÇÇ¹Æ¸¸Æ¸ÿ
·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼ÇÿÊ½Çÿ·ÃÆÿ¸ÆµÆ¹Â·²ÿ¼Åÿ
»¼·Æ½·ÂÊ¿ÿÆÅÅÆÈ·¸øÿä¼¾¾Æ½·Æ¹¸ÿÊ¿¸¼ÿ½¼·Æÿ
·ÃÊ·ÿ¸Â½ÈÆÿÊÇÊ»·Â¼½ÿÂ¸ÿ¼½Æÿ¼Åÿ·ÃÆÿ¿ÂÀÆ¿²ÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÂ·ÿÂ¸ÿ
Â¹¹Ê·Â¼½Ê¿ÿ·¼ÿÆ³È¿¶ÇÆÿÂ·ÿÅ¹¼¾ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ´ÃÆ½ÿ·ÃÆÿÄ¼Ê¿ÿÂ¸ÿ·¼ÿ
ÆµÊ¿¶Ê·Æÿ·ÃÆÿ¹Â¸À¸ÿÊ½ÇÿÃÊ¹¾¸ÿÂ½ÿ·ÃÆÿ¹ÆÊ¿ÿ
´¼¹¿ÇÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æúÿ½¼·ÿ·ÃÆÿ¹Â¸À¸ÿÊ½Çÿ
ÃÊ¹¾¸ÿÂ½ÿ·ÃÆÿÃ²»¼·ÃÆ·ÂÈÊ¿ÿ¸ÈÆ½Ê¹Â¼ÿ·ÃÊ·ÿ
¹Æ¸¶¿·ÿÂÅÿ²¼¶ÿÂÄ½¼¹ÆÿÊÇÊ»·Ê·Â¼½øÿ
çÈÈ¼¹ÇÂ½Äÿ·¼ÿÈ¼¾¾Æ½·Æ¹¸úÿ·ÃÆÿ

çÇ¾Â½Â¸·¹Ê·¼¹ÿ¾¶¸·ÿÈ¼½¸ÂÇÆ¹ÿÉ¼·Ãÿ
Ê¶·¼½¼¾¼¶¸ÿÊÇÊ»·Ê·Â¼½ÿÊ½ÇÿÊ½·ÂÈÂ»Ê·¼¹²ÿ
ÊÇÊ»·Ê·Â¼½øÿÓÃÆ²ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿ¿Â·Æ¹Ê·¶¹Æÿ
¼½ÿÊÇÊ»·Ê·Â¼½ÿ¾ÊÀÆ¸ÿÂ·ÿÈ¿ÆÊ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÊÇÊ»·Ê·Â¼½úÿÊ½Çÿ
·ÃÊ·ÿÂ·ÿÈÊ½ÿ¹ÆÇ¶ÈÆÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼¹ÿ
¸ÆµÆ¹Â·²ÿ¼ÅÿµÊ¹Â¼¶¸ÿÆÅÅÆÈ·¸úÿÂ½È¿¶ÇÂ½Äÿ
ÃÆÊ¿·ÃÿÆÅÅÆÈ·¸úÿÊ½ÇÿÈ¼¶¿ÇÿÆµÆ½ÿÊµÆ¹·ÿ
´ÃÊ·ÿ¾ÂÄÃ·ÿ¼·ÃÆ¹´Â¸ÆÿÈ¼½¸·Â·¶·Æÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·øÿä¼¾¾Æ½·Æ¹¸ÿ½¼·Æÿ·ÃÊ·ÿ
â×çÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿÊÇÊ»·Ê·Â¼½ÿ¼Åÿ
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ÈÆ¹·ÊÂ½·²ÿ·ÃÊ·ÿÊÇÊ»·Ê·Â¼½ÿ´Â¿¿ÿ¼ÈÈ¶¹úÿÊ½Çÿ
·Ã¶¸ÿâ×çÿÂ¸ÿ¹Æº¶Â¹ÆÇÿ·¼ÿÊÇÇ¹Æ¸¸ÿÂ·ÿÊ½Çÿ
¾ÊÀÆÿ»¹¼ÁÆÈ·Â¼½¸øÿÓÃÆ²ÿ¹ÆÈ¼¾¾Æ½Çÿ·ÃÊ·ÿ
â×çÿ¿¼¼Àÿ·¼ÿÃÂ¸·¼¹ÂÈÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÈ¼½ÇÂ·Â¼½¸ÿÊ¸ÿÊ½ÿÊ½Ê¿¼Ä¶ÆÿÂ½ÿ
¾ÊÀÂ½Äÿ»¹¼ÁÆÈ·Â¼½¸úÿ¹ÆÈ¼Ä½Â±Â½Äÿ·ÃÊ·ÿ¿ÂÅÆÿ
Â½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ¸ÿ¿ÂÀÆ¿²ÿ·¼ÿÉÆÿº¶Â·Æÿ
ÇÂÅÅÆ¹Æ½·ÿñöÿ¼¹ÿõööÿ²ÆÊ¹¸ÿÅ¹¼¾ÿ½¼´úÿ
Â¹¹Æ¸»ÆÈ·ÂµÆÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÊÇÊ»·Â¼½ÿ

½ÆÆÇ¸ÿ·¼ÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÉÆÈÊ¶¸ÆÿÂ·ÿÂ¸ÿ
ÈÆ½·¹Ê¿ÿ·¼ÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿ¹Æº¶Â¹Æ¾Æ½·¸ÿ
Ä¼µÆ¹½Â½Äÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ½º¶Â¹²øÿ
â×çÿÂ¸ÿÈÃÊ¹ÄÆÇÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ·ÃÆÿ·²»Æÿ
Ê½ÇÿÆ³·Æ½·ÿ¼ÅÿÃÊ¹¾¸ÿ·ÃÊ·ÿÊ¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿ
¼ÈÈ¶¹úÿÊ½Çÿ·ÃÆ²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ·ÃÂ¸ÿÈÊ½ÿ½¼·ÿ
¹Ê·Â¼½Ê¿¿²ÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿ´Â·Ã¼¶·ÿ
È¼½¸ÂÇÆ¹Â½ÄÿÊÇÊ»·Ê·Â¼½øÿÔÂ½ÈÆÿ¸¼¾Æÿ
ÇÆÄ¹ÆÆÿ¼ÅÿÊÇÊ»·Ê·Â¼½ÿÂ¸ÿ¿ÂÀÆ¿²ÿ·¼ÿ¼ÈÈ¶¹úÿ
·ÃÆ²ÿÈ¼½·Â½¶Æÿ·ÃÊ·ÿ¸¶ÈÃÿÊÿ»¹¼ÁÆÈ·Â¼½ÿ¼Åÿ
Å¶·¶¹ÆÿÊÈ·¶Ê¿ÿÈ¼½ÇÂ·Â¼½¸ÿ¹Æº¶Â¹Æ¸ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÊÇÊ»·Â¼½ÿ·¼ÿÆµÊ¿¶Ê·Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿÅ¶·¶¹ÆÿÈ¼½ÇÂ·Â¼½¸ÿÊ¾¼¶½·ÿ·¼ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ
çÈÈ¼¹ÇÂ½Äÿ·¼ÿÈ¼¾¾Æ½·Æ¹¸úÿ·ÃÆÿÂ¸¸¶Æÿ

·ÃÆ¹ÆÅ¼¹ÆÿÂ¸ÿÅ¼È¶¸ÆÇÿ¼½ÿÃ¶¾Ê½ÿÊ½Çÿ
¸¼ÈÂÆ·Ê¿ÿÊÇÊ»·Ê·Â¼½úÿ´ÃÂÈÃÿÈÊ½ÿÈ¼¾ÆÿÂ½ÿ
Êÿ´ÂÇÆÿµÊ¹ÂÆ·²ÿ¼ÅÿÅ¼¹¾¸úÿ¹Ê½ÄÂ½ÄÿÅ¹¼¾ÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿ»Æ¹¸¼½Ê¿ÿÉÆÃÊµÂ¼¹Ê¿ÿ»Ê··Æ¹½¸ÿ
·¼ÿÆ³»Æ½ÇÂ·¶¹Æ¸ÿ¼Åÿ¹Æ¸¼¶¹ÈÆ¸ÿ·¼ÿÈÃÊ½ÄÆÿ
Â½Å¹Ê¸·¹¶È·¶¹Æúÿ¸¶ÈÃÿÊ¸ÿÉ¶Â¿ÇÂ½ÄÿÊ½Çÿ
¾ÊÂ½·ÊÂ½Â½ÄÿÉÊ¹¹ÂÆ¹¸ÿ·¼ÿ»¹¼·ÆÈ·ÿÊÄÊÂ½¸·ÿ
¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æøÿ
ÐÂ·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ¾Â·ÂÄÊ·Â¼½úÿ

È¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿ¸Ã¼¶¿Çÿ
È¼½¸ÂÇÆ¹ÿ¾Â·ÂÄÊ·Â¼½ÿ¸·¹Ê·ÆÄÂÆ¸ÿÊ½Çÿ·ÃÆÂ¹ÿ
»¼·Æ½·ÂÊ¿ÿ·¼ÿÊ¿¿ÆµÂÊ·ÆÿÃÊ¹¾ÿÅ¹¼¾ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸øÿÓÃÆ²ÿÈ¼½·Æ½Çÿ
·ÃÊ·ÿÂ·ÿÂ¸ÿ¶½¹ÆÊ¸¼½ÊÉ¿ÆÿÅ¼¹ÿâ×çÿ·¼ÿ
Ê¸¸¶¾Æÿ·ÃÊ·ÿ¸¼ÈÂÆ·²ÿ´Â¿¿ÿ½¼·ÿ¶½ÇÆ¹·ÊÀÆÿ
¾Â·ÂÄÊ·Â¼½øÿ
ÔÆÈ·Â¼½ÿôöôþÊýÿ¼Åÿ·ÃÆÿäççÿ¹ÆÅ¿ÆÈ·¸ÿ·ÃÆÿ

ÉÊ¸ÂÈÿÊ»»¹¼ÊÈÃÿ¼Åÿ¾Ê½²ÿäççÿ¸ÆÈ·Â¼½¸­ÿ
·ÃÆÿ·Ã¹Æ¸Ã¼¿ÇÿÂ½º¶Â¹²ÿÂ¸ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½ÇÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
È¹Â·Æ¹ÂÊÿÊ¹Æÿ¸Ê·Â¸ÅÂÆÇúÿÊ½Çÿ¼½¿²ÿÂÅÿ·ÃÆ²ÿÊ¹Æÿ
¾Æ·ÿÇ¼ÿ·ÃÆÿÈ¹Â·Æ¹ÂÊÿÅ¼¹ÿ¹ÆÄ¶¿Ê·¼¹²ÿÊÈ·Â¼½ÿ
Ä¼ÿÂ½·¼ÿÆÅÅÆÈ·øÿÓÃÂ¸ÿ¹ÆÅ¿ÆÈ·¸ÿ·ÃÆÿÉÊ¸ÂÈÿ
¸Æ»Ê¹Ê·Â¼½ÿ¼Åÿ·´¼ÿÇÂÅÅÆ¹Æ½·ÿÇÆÈÂ¸Â¼½¸­Â¸ÿ
·ÃÂ¸ÿÊÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ
¸Ã¼¶¿ÇÿÉÆÿÊÇÇ¹Æ¸¸ÆÇúÿÊ½ÇÿÂÅÿ¸¼ÿ´ÃÊ·ÿÊ¹Æÿ
·ÃÆÿÊ»»¹¼»¹ÂÊ·Æÿ¾ÆÈÃÊ½Â¸¾¸ÿ·¼ÿÊÇÇ¹Æ¸¸ÿ
Â·èÿÓÃÆ¹ÆÿÂ¸ÿÊÿÇÂµÂ¸Â¼½ÿÉÆ·´ÆÆ½ÿ
ÂÇÆ½·ÂÅ²Â½Äÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
»¹¼É¿Æ¾ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½úÿÊ½ÇÿÂÇÆ½·ÂÅ²Â½Äÿ·ÃÆÿ
¾ÆÈÃÊ½Â¸¾¸ÿ¶¸ÆÇÿ·¼ÿÊÇÇ¹Æ¸¸ÿ¼¹ÿ¸¼¿µÆÿ
·ÃÆÿ»¹¼É¿Æ¾øÿ
Þ½ÿÆµÊ¿¶Ê·Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿâ×çÿÂ¸ÿ

ÇÆ·Æ¹¾Â½Â½Äÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿ¹Â¸À¸ÿ·¼ÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹ÆÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
Ê¾¼¶½·ÿ·¼ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿç¸ÿ
È¼¾¾Æ½·Æ¹¸ÿ¹ÆÈ¼Ä½Â±Æúÿ·ÃÊ·ÿÈÊ¿¿¸ÿÅ¼¹ÿ
ÆµÊ¿¶Ê·Â½ÄÿÊ½Çÿ»¹¼ÁÆÈ·Â½Äÿ·ÃÆÿ½Ê·¶¹ÆÿÊ½Çÿ
·²»Æ¸ÿ¼Åÿ¹Â¸À¸ÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½úÿ
Â½È¿¶ÇÂ½Äÿ·ÃÆÿ»¹¼ÉÊÉÂ¿Â·²ÿ¼¹ÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ
¼Åÿ·ÃÆÿ¼ÈÈ¶¹¹Æ½ÈÆÿ¼ÅÿÊ½ÿÂ¾»ÊÈ·ÿÊ½Çÿ·ÃÆÿ
ÇÆÄ¹ÆÆÿ¼ÅÿÊÇµÆ¹¸Â·²ÿþ¼¹ÿÉÆ½ÆÅÂ·ýÿ¼Åÿ¸¶ÈÃÿ
Ê½ÿÂ¾»ÊÈ·øÿÓÃÂ¸ÿÂ¸¸¶ÆÿÅ¼È¶¸Æ¸ÿ¼½ÿÃ¼´ÿ

â×çÿ¾ÊÀÆ¸ÿ¸¶ÈÃÿÊ½ÿÆµÊ¿¶Ê·Â¼½ÿÂ½ÿ
ÇÆ·Æ¹¾Â½Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·­Ç¼Æ¸ÿâ×çÿ
¿¼¼ÀÿÊ·ÿ·ÃÆÿ¹Â¸À¸ÿÊ¸¸¶¾Â½Äÿ½¼ÿ»¿Ê½½ÆÇÿ
ÊÇÊ»·Ê·Â¼½ÿÊ½Ç÷¼¹ÿ¾Â·ÂÄÊ·Â¼½úÿÊ¿·Ã¼¶ÄÃÿ
â×çÿ»¹¼ÁÆÈ·¸ÿ¸¼¾ÆÿÇÆÄ¹ÆÆÿÂ¸ÿ¿ÂÀÆ¿²ÿ·¼ÿ
¼ÈÈ¶¹úÿ¼¹ÿÇ¼Æ¸ÿâ×çÿ¿¼¼ÀÿÊ·ÿ·ÃÆÿ¹Â¸À¸ÿ
¹Æ¾ÊÂ½Â½ÄÿÊÅ·Æ¹ÿ¸¼¾Æÿ»¹¼ÁÆÈ·Â¼½ÿ¼Åÿ
ÊÇÊ»·Ê·Â¼½ÿÊ½Ç÷¼¹ÿ¾Â·ÂÄÊ·Â¼½èÿ
ÓÃÆ¸Æÿ·´¼ÿÊ»»¹¼ÊÈÃÆ¸ÿ¹ÆÅ¿ÆÈ·ÿÇÂÅÅÆ¹Æ½·ÿ

µÂÆ´¸ÿ¼Åÿ·ÃÆÿÈ¼¹Æÿº¶Æ¸·Â¼½ÿâ×çÿÂ¸ÿ·¹²Â½Äÿ
·¼ÿÊ½¸´Æ¹øÿÓÃÆÿÅÂ¹¸·ÿÊ»»¹¼ÊÈÃÿ¾¼¸·ÿ
È¿ÆÊ¹¿²ÿÅ¼È¶¸Æ¸ÿ¼½ÿÁ¶¸·ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
Ê½ÇÿÂ·¸ÿÂ¾»ÊÈ·¸úÿÊ½ÇÿÊÂ¾¸ÿ·¼ÿ¸Æ»Ê¹Ê·Æÿ
·ÃÂ¸ÿÅ¹¼¾ÿ·ÃÆÿÃ¶¾Ê½ÿÊ½Çÿ¸¼ÈÂÆ·Ê¿ÿ
¹Æ¸»¼½¸Æ¸ÿ·ÃÊ·ÿ¾Ê²ÿ¼¹ÿ¸Ã¼¶¿ÇÿÉÆÿ·ÊÀÆ½ÿ
Â½ÿ¹Æ¸»¼½¸Æÿ·¼ÿ·ÃÆÿ¹Â¸À¸ÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿå²ÿÂ·¸ÿ½Ê·¶¹Æúÿ·ÃÂ¸ÿ¸Æ»Ê¹Ê·Â¼½ÿ
¾ÆÊ½¸ÿ·ÃÂ¸ÿÊ»»¹¼ÊÈÃÿ¾Ê²ÿ½¼·ÿ¹ÆÅ¿ÆÈ·ÿ·ÃÆÿ
ÊÈ·¶Ê¿ÿÈ¼½ÇÂ·Â¼½¸ÿÂ½ÿ·ÃÆÿ¹ÆÊ¿ÿ´¼¹¿ÇÿÂ½ÿ
·ÃÆÿÅ¶·¶¹ÆúÿÉÆÈÊ¶¸ÆÿÊÇÊ»·Ê·Â¼½ÿÊ½Ç÷¼¹ÿ
¾Â·ÂÄÊ·Â¼½ÿ¾Ê²ÿ¼ÈÈ¶¹ÿÊ½ÇÿÈÃÊ½ÄÆÿ·ÃÆÿ
¹Â¸À¸øÿá¼¹ÿÆ³Ê¾»¿ÆúÿÊÇÊ»·Ê·Â¼½ÿ´¼¶¿Çÿ
½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½¸úÿ¼¹ÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼¹ÿ
»¹¼ÉÊÉÂ¿Â·²ÿ¼ÅÿµÊ¹Â¼¶¸ÿÂ¾»ÊÈ·¸ÿ¼ÈÈ¶¹¹Â½Äÿ
þÌùÊùúÿÂ·ÿ´¼¶¿Çÿ½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿÇÆÄ¹ÆÆÿ¼Åÿ
¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆýúÿÉ¶·ÿÊÇÊ»·Ê·Â¼½ÿÃÊ¸ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿ·¼ÿ¹ÆÇ¶ÈÆÿ·ÃÆÿÊÇµÆ¹¸Â·²ÿ¼Åÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ·ÃÊ·ÿÇ¼ÿ¼ÈÈ¶¹ÿÅ¹¼¾ÿ·ÃÆ¸ÆÿÂ¾»ÊÈ·¸øÿ
ÚÂ·ÂÄÊ·Â¼½ÿÈ¼¶¿Çÿ¹ÆÇ¶ÈÆÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ·ÃÊ·ÿ´¼¶¿Çÿ
¼·ÃÆ¹´Â¸Æÿ¼ÈÈ¶¹úÿÃÊµÂ½Äÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ·¼ÿ
¹ÆÇ¶ÈÆÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼¹ÿ»¹¼ÉÊÉÂ¿Â·²ÿ¼Åÿ
µÊ¹Â¼¶¸ÿÂ¾»ÊÈ·¸ÿ¼ÈÈ¶¹¹Â½ÄøÿÒ½ÇÆ¹ÿ·ÃÂ¸ÿ
Ê»»¹¼ÊÈÃúÿ·ÃÆÿÆµÊ¿¶Ê·Â¼½ÿ¼Åÿ¹Â¸ÀÿÂ¸ÿ
Å¼È¶¸ÆÇÿ¼½ÿ·ÃÆÿ¹Â¸ÀÿÂÅÿ´ÆÿÇ¼ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ
·ÃÆÿ»¹¼É¿Æ¾øÿÞ·ÿÇ¼Æ¸ÿ½¼·ÿÊ½¸´Æ¹ÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿ¼ÅÿÃ¼´ÿ¾¶ÈÃÿ¹Â¸Àÿ´Æÿ»¹¼ÁÆÈ·ÿ
´Â¿¿ÿ¹Æ¾ÊÂ½ÿÊÅ·Æ¹ÿ´ÆÿÇ¼ÿÊÇÇ¹Æ¸¸ÿ·ÃÆÿ
»¹¼É¿Æ¾úÿ·Ã¹¼¶ÄÃÿÆÂ·ÃÆ¹ÿÊÇÊ»·Ê·Â¼½ÿ¼¹ÿ
¾Â·ÂÄÊ·Â¼½ÿ¼¹ÿ¸¼¾ÆÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ·ÃÆÿ
·´¼øÿ
ÓÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃúÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ

È¼¾¾Æ½·Æ¹¸úÿ´¼¶¿ÇÿÈÊ¿¿ÿÅ¼¹ÿâ×çÿ·¼ÿ
»¹¼ÁÆÈ·ÿÂ½·¼ÿ·ÃÆÿÅ¶·¶¹ÆÿÊÇÊ»·Ê·Â¼½ÿÊ½Ç÷ÿ
¼¹ÿ¾Â·ÂÄÊ·Â¼½úÿÊ½Çÿ·ÃÆÿÆÅÅÆÈ·ÿ¼Åÿ·ÃÆ¸Æÿ
¾ÆÊ¸¶¹Æ¸ÿÂ½ÿ¹ÆÇ¶ÈÂ½Äÿ·ÃÆÿ¹Â¸À¸ÿ·¼ÿÃÆÊ¿·Ãÿ
¼¹ÿ´Æ¿ÅÊ¹ÆÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÂ¸ÿ´Â¿¿ÿÉÆ··Æ¹ÿ
¹ÆÅ¿ÆÈ·ÿ¿ÂÀÆ¿²ÿ¹ÆÊ¿ÿ´¼¹¿ÇÿÈ¼½ÇÂ·Â¼½¸úÿÊ½Çÿ
·ÃÆ¹ÆÅ¼¹ÆÿÂ¸ÿ½ÆÆÇÆÇÿ·¼ÿÊ¿¿¼´ÿÅ¼¹ÿÊ½ÿ
Ê»»¹¼»¹ÂÊ·ÆÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ
â×çÿ¸Ã¼¶¿ÇúÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æúÿ¾ÊÀÆÿÊ½ÿ
ÊÅÅÂ¹¾Ê·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøÿ
ß¼´ÆµÆ¹úÿ·ÃÂ¸ÿÊ»»¹¼ÊÈÃÿ´¼¶¿Çÿ½¼·ÿ
¸Æ»Ê¹Ê·Æÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ½ÇÿÂ·¸ÿ
Â¾»ÊÈ·¸ÿÅ¹¼¾ÿ·ÃÆÿÃ¶¾Ê½ÿÊ½Çÿ¸¼ÈÂÆ·Ê¿ÿ
¹Æ¸»¼½¸Æ¸ÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿÞ·ÿ´¼¶¿Çÿ
Â½·Æ½·Â¼½Ê¿¿²ÿÊ½ÇÿÂ½Æ³·¹ÂÈÊÉ¿²ÿ
Â½·Æ¹·´Â½Æÿ·ÃÆ¾øÿÞ·ÿ´¼¶¿ÇÿÂ½Æ³¼¹ÊÉ¿²ÿ
ÈÃÊ½ÄÆÿ·ÃÆÿÅ¼È¶¸ÿÅ¹¼¾ÿÃ¼´ÿ¸Æ¹Â¼¶¸ÿÂ¸ÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ´Æÿ½ÆÆÇÿ·¼ÿ
ÊÇÇ¹Æ¸¸ÿ·¼ÿÃ¼´ÿÄ¼¼ÇÿÊÿÁ¼ÉÿÊ¹Æÿ»Æ¼»¿Æÿ
Ê½Çÿ¸¼ÈÂÆ·²ÿ¿ÂÀÆ¿²ÿ·¼ÿÇ¼ÿÂ½ÿÊÇÇ¹Æ¸¸Â½Äÿ¼¹ÿ
¸¼¿µÂ½Äÿ·ÃÆÿ»¹¼É¿Æ¾øÿÞ½ÿÊÇÇÂ·Â¼½ÿÂ·ÿ
´¼¶¿ÇÿÇ¹Ê¾Ê·ÂÈÊ¿¿²ÿÂ½È¹ÆÊ¸Æÿ·ÃÆÿ
È¼¾»¿Æ³Â·²ÿ¼Åÿ·ÃÆÿÂ¸¸¶Æ¸ÿÉÆÅ¼¹Æÿâ×çøÿ
ÓÃÆÿÈ¼½·Æ³·ÿÅ¼¹ÿ·ÃÂ¸ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÅÂ½ÇÂ½ÄÿÂ¸ÿÊÿ·Â¾Æÿ¸»Ê½ÿ¼Åÿ¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸ÿ

Â½·¼ÿ·ÃÆÿÅ¶·¶¹ÆøÿÞ·ÿÂ½µ¼¿µÆ¸ÿÊÿ´ÂÇÆÿ
µÊ¹ÂÆ·²ÿ¼ÅÿÇÂÅÅÆ¹Â½ÄÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
ÆÅÅÆÈ·¸úÿÊ½ÇÿÊ¿¾¼¸·ÿÆµÆ¹²ÿ¸ÆÈ·¼¹ÿÂ½ÿ¼¶¹ÿ
¸¼ÈÂÆ·²øÿÓÃÂ¸ÿ¸¼¾Æ´ÃÊ·ÿ¶½Âº¶ÆÿÈ¼½·Æ³·ÿ
·Æ½Ç¸ÿ·¼ÿÊ¾»¿ÂÅ²ÿ·ÃÆÿÇÂÅÅÆ¹Æ½ÈÆ¸ÿÉÆ·´ÆÆ½ÿ
·ÃÆÿ·´¼ÿÇÂÅÅÆ¹Æ½·ÿÊ»»¹¼ÊÈÃÆ¸øÿÞ·ÿÊ¿¸¼ÿ
¾ÆÊ½¸ÿ·ÃÊ·ÿÂ·ÿÂ¸ÿÃÊ¹Çÿ·¼ÿÈ¿ÆÊ½¿²ÿ
Â¾»¿Æ¾Æ½·ÿÆÂ·ÃÆ¹ÿÊ»»¹¼ÊÈÃøÿá¼¹ÿ
Æ³Ê¾»¿ÆúÿÂ·ÿÂ¸ÿÃÊ¹Çÿ¶½ÇÆ¹ÿ·ÃÆÿÅÂ¹¸·ÿ
Ê»»¹¼ÊÈÃÿ·¼ÿÈ¿ÆÊ¹¿²ÿ¸Æ»Ê¹Ê·ÆÿÂ¾»ÊÈ·¸ÿ
´Â·ÃÿÊ½Çÿ´Â·Ã¼¶·ÿÊÇÊ»·Â¼½úÿÄÂµÆ½ÿ·ÃÆÿ
½Ê·¶¹Æÿ¼Åÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ¸·¶ÇÂÆ¸ÿÊ½Çÿ
Â½Å¼¹¾Ê·Â¼½ÿÉÆÅ¼¹Æÿ¶¸øÿÒ½ÇÆ¹ÿ·ÃÆÿ¸ÆÈ¼½Çÿ
Ê»»¹¼ÊÈÃÿÂ·ÿ´¼¶¿ÇÿÉÆÿÆ³·¹Æ¾Æ¿²ÿÃÊ¹Çÿ·¼ÿ
¾ÊÀÆÿÊÿ¹ÆÊ¸¼½ÆÇÿ»¹¼ÁÆÈ·Â¼½ÿ¼ÅÿÃ¶¾Ê½ÿ
Ê½Çÿ¸¼ÈÂÆ·Ê¿ÿÊÇÊ»·Ê·Â¼½ÿÊ½Çÿ¾Â·ÂÄÊ·Â¼½ÿ
¹Æ¸»¼½¸Æ¸úÿÉÆÈÊ¶¸Æÿ·ÃÆ¸ÆÿÊ¹ÆÿÉÊ¸ÂÈÊ¿¿²ÿ
½¼·ÿ¸ÈÂÆ½·ÂÅÂÈÿ¼¹ÿ·ÆÈÃ½ÂÈÊ¿ÿÁ¶ÇÄ¾Æ½·¸úÿ
É¶·ÿÊ¹Æÿ¿Ê¹ÄÆ¿²ÿ»¼¿Â·ÂÈÊ¿ÿÁ¶ÇÄ¾Æ½·¸ÿÅ¼¹ÿ
¸¼ÈÂÆ·²ÿ¼¹ÿÂ½ÇÂµÂÇ¶Ê¿ÿ»Æ¹¸¼½Ê¿ÿ
Á¶ÇÄ¾Æ½·¸øÿ
ß¼´ÆµÆ¹úÿ·ÃÆÿÈ¼½·Æ³·ÿÅ¼¹ÿ·ÃÂ¸ÿ

Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÇ¼Æ¸ÿ½¼·ÿÈÃÊ½ÄÆÿ
·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿÊ·ÿ·ÃÆÂ¹ÿÈ¼¹Æÿ·ÃÆÿ·´¼ÿ
ÇÂÅÅÆ¹Æ½·ÿÊ»»¹¼ÊÈÃÆ¸ÿÊ¹ÆÿÊÂ¾ÆÇÿÊ·ÿ
Ê½¸´Æ¹Â½ÄÿÇÂÅÅÆ¹Æ½·ÿº¶Æ¸·Â¼½¸øÿÓÃÆÿÅÂ¹¸·ÿ
Ê»»¹¼ÊÈÃÿÂ¸ÿÅ¼È¶¸ÆÇÿ¼½ÿÊ½¸´Æ¹Â½Äÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿ¼Åÿ´ÃÊ·ÿÊ¹Æÿ·ÃÆÿ¹Â¸À¸ÿ·¼ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÅ¹¼¾ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÂÅÿ´ÆÿÇ¼ÿ½¼·ÿ·ÊÀÆÿÊÈ·Â¼½ÿ·¼ÿ
ÊÇÇ¹Æ¸¸ÿÂ·øÿÓÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃÿÂ¸ÿ
Å¼È¶¸ÆÇÿ¼½ÿÊ½¸´Æ¹Â½Äÿ·ÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ
Ã¼´ÿ¾¶ÈÃÿ¹Â¸Àÿ´Â¿¿ÿ¹Æ¾ÊÂ½ÿÊ¸¸¶¾Â½Äÿ
¸¼¾Æÿ»¹¼ÁÆÈ·Â¼½ÿ¼ÅÿÃ¼´ÿ»Æ¼»¿ÆÿÊ½Çÿ
¸¼ÈÂÆ·²ÿ´Â¿¿ÿ¹Æ¸»¼½Çøÿ
â×çÿÉÆ¿ÂÆµÆ¸ÿ·ÃÊ·ÿÂ·ÿÂ¸ÿÊ»»¹¼»¹ÂÊ·ÆÿÊ½Çÿ

¹ÆÊ¸¼½ÊÉ¿Æÿ·¼ÿÂ½·Æ¹»¹Æ·ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÊ¸ÿÈÊ¿¿Â½ÄÿÅ¼¹ÿ·ÃÆÿÅÂ¹¸·ÿÊ»»¹¼ÊÈÃøÿ
ÓÃÆÿ¸·¹¶È·¶¹Æÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÊ½Çÿ
·ÃÆÿµÊ¹Â¼¶¸ÿ¼·ÃÆ¹ÿ¸Â¾Â¿Ê¹ÿ»¹¼µÂ¸Â¼½¸ÿ
Â½ÇÂÈÊ·ÆÿÊ½ÿÂ½·Æ½·Â¼½ÿÉ²ÿä¼½Ä¹Æ¸¸ÿ·¼ÿ
¸Æ»Ê¹Ê·Æÿ·ÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ´ÃÊ·ÿÂ¸ÿ·ÃÆÿ
»¹¼É¿Æ¾ÿ´Æÿ½ÆÆÇÿ·¼ÿÊÇÇ¹Æ¸¸ÿÅ¹¼¾ÿ·ÃÆÿ
º¶Æ¸·Â¼½ÿ¼Åÿ´ÃÊ·ÿÂ¸ÿ·ÃÆÿÊ»»¹¼»¹ÂÊ·Æÿ´Ê²ÿ
·¼ÿÊÇÇ¹Æ¸¸ÿÂ·øÿÓÃÆÿÅÂ¹¸·ÿÊ»»¹¼ÊÈÃÿÂ¸ÿ
È¿ÆÊ¹¿²ÿ¾¼¹ÆÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÂ¸ÿ
¸·Ê·¶·¼¹²ÿ¸·¹¶È·¶¹ÆøÿÓÃÆÿÊ¾¼¶½·ÿ¼Åÿ
¹ÆÇ¶È·Â¼½ÿÂ½ÿ¹Â¸Àÿ·ÃÊ·ÿ¾ÂÄÃ·ÿÉÆÿÊÈÃÂÆµÆÇÿ
·Ã¹¼¶ÄÃÿÊÇÊ»·Ê·Â¼½ÿÊ½Ç÷¼¹ÿ¾Â·ÂÄÊ·Â¼½ÿÂ¸ÿ
È¿¼¸Æ¿²ÿ¹Æ¿Ê·ÆÇÿ·¼ÿ·ÃÆÿ´Ê²ÿ·¼ÿÊÇÇ¹Æ¸¸ÿÊÿ
»¹¼É¿Æ¾úÿÊ½ÇÿÂ¸ÿ½¼·ÿÅ¼È¶¸ÆÇÿ¼½ÿ´ÃÊ·ÿÂ¸ÿ
·ÃÆÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ½ÆÆÇ¸ÿ·¼ÿÉÆÿÊÇÇ¹Æ¸¸ÆÇøÿ
Þ·ÿÃÆ¿»¸ÿÄÊ¶ÄÆÿ·ÃÆÿ¿ÂÀÆ¿ÂÃ¼¼Çÿ¼Åÿ¸¶ÈÈÆ¸¸ÿ
Â½ÿÊÇÇ¹Æ¸¸Â½ÄÿÊÿ»¹¼É¿Æ¾úÿÊ½ÇÿÃ¼´ÿÄ¼¼Çÿ
ÊÿÁ¼Éÿ¸¼ÈÂÆ·²ÿ¾Ê²ÿÇ¼ÿÂ½ÿ¹ÆÇ¶ÈÂ½Äÿ¹Â¸Àëÿ
Â·ÿÂ¸ÿ½¼·ÿÊ·ÿÊ¿¿ÿÊ¸ÿ¶¸ÆÅ¶¿ÿÂ½ÿÇÆ·Æ¹¾Â½Â½Äÿ
·ÃÆÿ¸ÆµÆ¹Â·²ÿ¼Åÿ·ÃÆÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ½ÆÆÇ¸ÿ·¼ÿ
ÉÆÿÊÇÇ¹Æ¸¸ÆÇøÿ
ÓÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ¸¸¶ÆÿÊ·ÿÂ·¸ÿÈ¼¹ÆÿÂ¸ÿ

ÊÿÇÆÈÂ¸Â¼½ÿ¼½ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ¹Â¸Àÿ·¼ÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ·ÃÊ·ÿ½ÆÆÇ¸ÿ·¼ÿÉÆÿ
ÊÇÇ¹Æ¸¸ÆÇúÿÊ½Çÿ·ÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃÿ
´¼¶¿Çÿ·Æ½Çÿ·¼ÿÂ½ÇÂÈÊ·Æÿ·ÃÊ·ÿ·ÃÆÿ¾¼¹Æÿ
¿ÂÀÆ¿²ÿÊÿ¸¼ÈÂÆ·²ÿÂ¸ÿ·¼ÿ¸¼¿µÆÿÊÿ»¹¼É¿Æ¾úÿ·ÃÆÿ
¿Æ¸¸ÿ¿ÂÀÆ¿²ÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ½ÆÆÇ¸ÿ
·¼ÿÉÆÿÊÇÇ¹Æ¸¸ÆÇøÿÓÃÂ¸ÿ´¼¶¿Çÿ¾Ê¸Àÿ·ÃÆÿ
Â¸¸¶ÆÿÊ½Çÿ»¹¼µÂÇÆÿÊÿÇÂ¹ÆÈ·Â¼½Ê¿¿²ÿ´¹¼½Äÿ
¸ÂÄ½Ê¿øÿç¸¸¶¾Æÿ·´¼ÿÇÂÅÅÆ¹Æ½·ÿ¸Â·¶Ê·Â¼½¸úÿ
É¼·Ãÿ»¹Æ¸Æ½·Â½Äÿ·ÃÆÿ¸Ê¾Æÿ¸Æ¹Â¼¶¸ÿ¹Â¸À¸ÿ·¼ÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùøð çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõùöÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹Æÿ´Â·Ã¼¶·ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÊÇÊ»·Ê·Â¼½ÿ¼¹ÿ
¾Â·ÂÄÊ·Â¼½øÿÓÃÆÿ¾¼¹Æÿ¸¶ÈÈÆ¸¸Å¶¿ÿ¸¼ÈÂÆ·²ÿ
Â¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÉÆÿÂ½ÿ¸¼¿µÂ½Äÿ·ÃÆÿ¸Æ¹Â¼¶¸ÿ
»¹¼É¿Æ¾ÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æÿ´¼¶¿Çÿ¾ÆÊ½ÿ·ÃÆÿ
¿Æ¸¸ÿ¿ÂÀÆ¿²ÿ´Æÿ´¼¶¿ÇÿÉÆÿ·¼ÿ¾ÊÀÆÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÊ·ÿ·ÃÆÿÂ½ÈÆ»·Â¼½ÿ
ÂÇÆ½·ÂÅ²Â½ÄÿÂ·ÿÊ¸ÿÊÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ½ÆÆÇ¸ÿ·¼ÿ
ÉÆÿÊÇÇ¹Æ¸¸ÆÇøÿÓÃÂ¸ÿÂ¸ÿ¾¶ÈÃÿ¿Æ¸¸ÿ
È¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ¿¼ÄÂÈÿÆ¾É¼ÇÂÆÇÿÂ½ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿ´ÃÂÈÃÿ¸Æ»Ê¹Ê·Æ¸ÿ·ÃÆÿ
Â¸¸¶Æÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ»¹¼É¿Æ¾ÿÅ¹¼¾ÿ
·ÃÆÿÂ¸¸¶Æÿ¼Åÿ´ÃÊ·ÿÈÊ½ÿÉÆÿÇ¼½Æÿ·¼ÿ
¸¶ÈÈÆ¸¸Å¶¿¿²ÿÊÇÇ¹Æ¸¸ÿÂ·øÿ
Þ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃÿ

´¼¶¿ÇÿÇ¹Ê¾Ê·ÂÈÊ¿¿²ÿÂ½È¹ÆÊ¸Æÿ·ÃÆÿ
È¼¾»¿Æ³Â·²ÿ¼Åÿ·ÃÆÿÂ¸¸¶Æ¸ÿ·¼ÿ¹Æ¸¼¿µÆúÿÊ½Çÿ
´¼¶¿ÇÿÇ¼ÿ·ÃÂ¸ÿÉ²ÿÉ¹Â½ÄÂ½ÄÿÂ½ÿÂ¸¸¶Æ¸ÿ·ÃÊ·ÿ
Ê¹Æÿ½¼·ÿ·ÃÆÿ¸¶ÉÁÆÈ·ÿ¼Åÿ·ÃÆÿÀÂ½Çÿ¼Åÿ
¸ÈÂÆ½·ÂÅÂÈÿ¼¹ÿ·ÆÈÃ½ÂÈÊ¿ÿÁ¶ÇÄ¾Æ½·¸ÿ·ÃÊ·ÿ
ä¼½Ä¹Æ¸¸ÿÆ½µÂ¸Â¼½ÆÇÿÅ¼¹ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·øÿÓÃÆÿ¿ÆÄÂ¸¿Ê·ÂµÆÿ
ÃÂ¸·¼¹²ÿÂ½ÇÂÈÊ·Æ¸ÿä¼½Ä¹Æ¸¸ÿ´Ê¸ÿÅ¼È¶¸ÆÇÿ
¼½ÿÂ¸¸¶Æ¸ÿ¼Åÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ¾ÆÇÂÈÂ½Æúÿ
Â½È¿¶ÇÂ½ÄÿÂ¸¸¶Æ¸ÿÊ·ÿ·ÃÆÿÅ¹¼½·ÂÆ¹¸ÿ¼Åÿ·ÃÆ¸Æÿ
ÅÂÆ¿Ç¸øÿÞ·ÿ¹ÆÅÆ¹¹ÆÇÿ·¼ÿÇÊ·Êúÿ¹Æ¸ÆÊ¹ÈÃÿ
¹Æ¸¼¶¹ÈÆ¸úÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ¾ÆÇÂÈÂ½Æúÿ
ÈÃÆ¾Â¸·¹²úÿÉÂ¼¿¼Ä²úÿÊ½Çÿ¸·Ê·Â¸·ÂÈ¸øÿÓÃÆ¹Æÿ
Â¸ÿ½¼ÿÂ½ÇÂÈÊ·Â¼½ÿä¼½Ä¹Æ¸¸ÿÆ½µÂ¸Â¼½ÆÇÿ
Æ³Æ¹ÈÂ¸Â½ÄÿÁ¶ÇÄ¾Æ½·ÿ¼½ÿ·ÃÆÿµÆ¹²ÿ
ÇÂÅÅÆ¹Æ½·ÿ·²»Æ¸ÿ¼ÅÿÂ¸¸¶Æ¸ÿÂ½µ¼¿µÆÇÿÂ½ÿ
»¹¼ÁÆÈ·Â½Äÿ·ÃÆÿ»¼¿Â·ÂÈÊ¿ÿÊÈ·Â¼½¸ÿ¿ÂÀÆ¿²ÿ·¼ÿ
ÉÆÿ·ÊÀÆ½ÿÉ²ÿµÊ¹Â¼¶¸ÿ¿¼ÈÊ¿úÿÔ·Ê·ÆúÿÊ½Çÿ
áÆÇÆ¹Ê¿ÿÄ¼µÆ¹½¾Æ½·¸úÿ¼¹ÿÁ¶ÇÄ¾Æ½·¸ÿ¼½ÿ
·ÃÆÿÉ¶¸Â½Æ¸¸ÿ¼¹ÿ¼·ÃÆ¹ÿÇÆÈÂ¸Â¼½¸ÿ·ÃÊ·ÿÊ¹Æÿ
¿ÂÀÆ¿²ÿ·¼ÿÉÆÿ¾ÊÇÆÿÉ²ÿÈ¼¾»Ê½ÂÆ¸ÿ¼¹ÿ¼·ÃÆ¹ÿ
¼¹ÄÊ½Â±Ê·Â¼½¸úÿ¼¹ÿ·ÃÆÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
»Æ¹¸¼½Ê¿ÿÉÆÃÊµÂ¼¹ÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿ
¼ÈÈÊ¸Â¼½ÆÇÿÉ²ÿ·ÃÆÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿÓÃÆÿ¸ÆÈ¼½ÇÿÊ»»¹¼ÊÈÃÿ´¼¶¿Çÿ
·ÊÀÆÿâ×çÿÅÊ¹ÿÊ´Ê²ÿÅ¹¼¾ÿ·ÃÆÿÀÂ½Çÿ¼Åÿ
Á¶ÇÄ¾Æ½·¸ÿä¼½Ä¹Æ¸¸ÿÆ½µÂ¸Â¼½ÆÇÿÅ¼¹ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·øÿ

çùÿãÌÂÊ¿ÐÁÉÈÎÿ×ÎÂÁÌÿÂËÿáÄÁÐÎ½¾ÿ

Þ·ÿÂ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿ·ÃÊ·ÿ·ÃÆÿ
»¹Â¾Ê¹²ÿÅ¼È¶¸ÿ¼Åÿ·ÃÆÿµ¶¿½Æ¹ÊÉÂ¿Â·²úÿ¹Â¸Àúÿ
Ê½ÇÿÂ¾»ÊÈ·ÿÊ¸¸Æ¸¸¾Æ½·ÿÂ¸ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿç¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑÿ¼Åÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÄÂµÆ¸ÿ
¸¼¾ÆÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
ÆÅÅÆÈ·¸ÿÂ½ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿ¼¶·¸ÂÇÆÿ¼Åÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿàÂµÆ½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ½Ê·¶¹Æÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ¸ÃÆÿÃÊ¸ÿÊ¿¸¼ÿÆ³Ê¾Â½ÆÇÿ
»¼·Æ½·ÂÊ¿ÿÂ¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
´¼¹¿Çøÿà¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ¼½ÈÆÿÆ¾Â··ÆÇúÿ
ÉÆÈ¼¾Æÿ´Æ¿¿ÿ¾Â³ÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æúÿ
¾ÆÊ½Â½ÄÿÒøÔøÿÆ¾Â¸¸Â¼½¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ½¼·ÿ
¼½¿²ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿÊ½Çÿ
Æ½µÂ¹¼½¾Æ½·úÿÉ¶·ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
´¼¹¿ÇÿÊ¸ÿ´Æ¿¿øÿÛÂÀÆ´Â¸ÆúÿÆ¾Â¸¸Â¼½¸ÿÂ½ÿ
¼·ÃÆ¹ÿÈ¼¶½·¹ÂÆ¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿá¶¹·ÃÆ¹¾¼¹ÆúÿÂ¾»ÊÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ
¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ¾Ê²ÿÃÊµÆÿ
È¼½¸Æº¶Æ½ÈÆ¸ÿ·ÃÊ·ÿÂ½ÿ·¶¹½ÿ¹ÊÂ¸Æÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½úÿ·¹ÊÇÆúÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÈ¼½ÈÆ¹½¸ÿÅ¼¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
ä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿÇ¼Æ¸ÿ½¼·ÿ

ÃÊµÆÿ·ÃÆÿÊ¶·Ã¼¹Â·²ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ

Â½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸øÿÓÃÆ²ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿ
·ÃÆÿÉ¶¹ÇÆ½ÿÂ¸ÿ¼½ÿâ×çÿÂ¸ÿ·¼ÿ¸Ã¼´ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÉÊ¸ÆÇÿ¼½ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÓÃÆ²ÿ½¼·Æÿ·ÃÊ·ÿâ×çÿ
»¹¼»¼¸ÆÇÿ·ÃÂ¸ÿÊ»»¹¼ÊÈÃúÿ´ÃÂÈÃÿÂ¸ÿ·ÃÆÿ
¼½¿²ÿ¹Æ¿ÆµÊ½·ÿÂ¸¸¶ÆÿÅ¼¹ÿâ×çøÿÓÃÆÿ
»¶¹»¼¸Æÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊ¸ÿ·ÃÆÿ
¸·Ê·ÆÇÿ»¶¹»¼¸Æÿ¼Åÿ·ÃÆÿäççúÿÈ¼¾¾Æ½·Æ¹¸ÿ
½¼·ÆúÿÂ¸ÿ·¼ÿ»¹¼·ÆÈ·ÿ·ÃÆÿº¶Ê¿Â·²ÿ¼Åÿ·ÃÆÿ
½Ê·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸ÿÊ½Çÿ·¼ÿ»¹¼·ÆÈ·ÿ·ÃÆÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿÓÃ¶¸úÿ·ÃÆ²ÿÈ¼½·Â½¶Æúÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
Ê¹Æÿ½¼·ÿ¿Â¸·ÆÇÿ¼¹ÿ¸·Ê·ÆÇúÿÊ½ÇÿÊ¹Æÿ½¼·ÿ
Æ½È¼¾»Ê¸¸ÆÇÿÉ²ÿ·ÃÆ¸Æÿ»¹¼µÂ¸Â¼½¸øÿ
Ú¼¹Æ¼µÆ¹úÿ·ÃÆ²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿä¼½Ä¹Æ¸¸ÿ
ÊÇÇ¹Æ¸¸ÆÇÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÂ¾»ÊÈ·¸ÿ
Æ³»¹Æ¸¸¿²ÿÂ½ÿ·´¼ÿ¼·ÃÆ¹ÿ»¹¼µÂ¸Â¼½¸ÿ¼Åÿ·ÃÆÿ
äççøÿÓÃÆ²ÿ½¼·Æÿ·ÃÊ·ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿ
õõñúÿâ×çÿÈ¼½¸ÂÇÆ¹¸ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
»¼¿¿¶·Ê½·¸ÿ·ÃÊ·ÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ
·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ
ÊÿÅ¼¹ÆÂÄ½ÿÈ¼¶½·¹²úÿÊ½Çÿ·ÃÊ·ÿäççÿ¸ÆÈ·Â¼½ÿ
õïíåÿÊÇÇ¹Æ¸¸Æ¸ÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Ê½·¸ÿÂ½ÿÅ¼¹ÆÂÄ½ÿÈ¼¶½·¹ÂÆ¸ÿ·ÃÊ·ÿ
Â½·Æ¹ÅÆ¹Æÿ´Â·ÃÿÊ··ÊÂ½¾Æ½·ÿ¼ÅÿÊÿÙÊ·Â¼½Ê¿ÿ
ç¾ÉÂÆ½·ÿçÂ¹ÿÖ¶Ê¿Â·²ÿÔ·Ê½ÇÊ¹Ç¸ÿ
þÙççÖÔýÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿåÆÈÊ¶¸Æÿ
ä¼½Ä¹Æ¸¸ÿÂ½·Æ½·Â¼½Ê¿¿²ÿÊÇÇ¹Æ¸¸ÆÇÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·Ã¼¸Æÿ
»¹¼µÂ¸Â¼½úÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿ
ÊÉ¸Æ½ÈÆÿ¼Åÿ·ÃÂ¸ÿÇÂ¹ÆÈ·Â¼½ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¾ÆÊ½¸ÿ·ÃÊ·ÿâ×çÿÂ¸ÿ½¼·ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ
Â½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ´ÃÆ½ÿÊ¸¸Æ¸¸Â½Äÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ¶½ÇÆ¹ÿ·ÃÂ¸ÿ»¹¼µÂ¸Â¼½øÿ
ä¼¾¾Æ½·Æ¹¸ÿÅÊÂ¿ÿ·¼ÿ¹ÆÈ¼Ä½Â±Æÿ·ÃÊ·ÿ

â×ç¯¸ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿÂ¸ÿÇÂ¹ÆÈ·ÆÇÿÊ·ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÂ¹ÿ
Â¾»ÊÈ·ÿ¼½ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
¼Åÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿâ×çÿÂ¸ÿ½¼·ÿ
È¼½¸ÂÇÆ¹Â½ÄÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ·¼ÿ
ÇÆ·Æ¹¾Â½Æÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿ»¶É¿ÂÈÿÂ½ÿÊÿÅ¼¹ÆÂÄ½ÿ
È¼¶½·¹²ÿÂ¸ÿÆ½ÇÊ½ÄÆ¹ÆÇøÿÞ½¸·ÆÊÇúÿâ×ç¯¸ÿ
È¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿÅ¼¹ÿ
»¶¹»¼¸Æ¸ÿ¼ÅÿÇÆ·Æ¹¾Â½Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
Â¸ÿ¿Â¾Â·ÆÇÿ·¼ÿÃ¼´ÿ·Ã¼¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿÂ¾»ÊÈ·ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ¼Åÿ
·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¿¼¼ÀÆÇÿÅÂ¹¸·ÿÊ·ÿ

Â¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ·¸Æ¿ÅúÿÊ½Çÿ
ÇÆ·Æ¹¾Â½ÆÇÿ·ÃÊ·ÿ·ÃÆ¸ÆÿÂ¾»ÊÈ·¸ÿÊ¹Æÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ·ÃÆÿ´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿÓÃÊ·ÿ¹Æ¾ÊÂ½¸ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ»¼¸Â·Â¼½úÿÊ½ÇÿÉ²ÿÂ·¸Æ¿Åÿ
¸¶»»¼¹·¸ÿÃÆ¹ÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¼Åÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ
È¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¼¶·¸ÂÇÆÿ·ÃÆÿÉ¼¹ÇÆ¹¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ½ÇÿÆµÊ¿¶Ê·ÆÇÿ·ÃÆ¾ÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ
Â¾»ÊÈ·ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½úÿÊ½ÇÿÂÅÿ¸¼ÿ
´ÃÆ·ÃÆ¹ÿÂ·ÿÂ¾»ÊÈ·¸ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿ
Â½ÿÊÿ¾Ê½½Æ¹ÿ·ÃÊ·ÿ¸¶»»¼¹·¸ÿ¼¹ÿÇ¼Æ¸ÿ½¼·ÿ
¸¶»»¼¹·ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÆÿÒøÔøÿ»¶É¿ÂÈøÿÔÃÆÿÂ¸ÿ½¼·ÿ
ÆµÊ¿¶Ê·Â½ÄÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ·¼ÿ

ÇÆ·Æ¹¾Â½Æÿ´ÃÆ·ÃÆ¹ÿ»¼»¶¿Ê·Â¼½¸ÿÂ½ÿÊÿ
Å¼¹ÆÂÄ½ÿÈ¼¶½·¹²ÿÊ¹ÆÿÆ½ÇÊ½ÄÆ¹ÆÇøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¿¼¼ÀÂ½ÄÿÊ·ÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿ¸¼¿Æ¿²ÿÅ¼¹ÿ·ÃÆÿ»¶¹»¼¸Æÿ¼Åÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÂ¹ÿÆÅÅÆÈ·¸ÿ¼½ÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿ
á¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½ÿÈÊ½ÿ

ÉÆÿÂ¾»ÊÈ·ÆÇÿÉ²ÿÆÅÅÆÈ·¸ÿÂ½ÿ¼·ÃÆ¹ÿ
È¼¶½·¹ÂÆ¸øÿÓÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ
ÈÊ½ÿÂ¾»ÊÈ·ÿÒøÔøÿÆÈ¼½¼¾ÂÈúÿ·¹ÊÇÆúÿÊ½Çÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½ÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ¸ÆÈ¶¹Â·²ÿ
Â½·Æ¹Æ¸·¸øÿÓÃÆ¸Æÿ´¼¶¿ÇÿÉÆÿ»¼·Æ½·ÂÊ¿ÿ
ÆÅÅÆÈ·¸ÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½úÿÉ¹¼¶ÄÃ·ÿ
ÊÉ¼¶·ÿÉ²ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
¼ÈÈ¶¹¹Â½Äÿ¼¶·¸ÂÇÆÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿÞ·ÿÂ¸ÿ
Å¶¿¿²ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½Çÿ¹Ê·Â¼½Ê¿ÿ·¼ÿÆ³»ÆÈ·ÿ
·ÃÊ·ÿÆµÆ½·¸ÿ¼ÈÈ¶¹¹Â½Äÿ¼¶·¸ÂÇÆÿ¼¶¹ÿ
É¼¹ÇÆ¹¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿ
ÓÃ¶¸úÿÈ¼¾¾Æ½·Æ¹¸ÿ¾Â¸¶½ÇÆ¹¸·Ê½Çÿ·ÃÆÿ

¹¼¿Æÿ·ÃÊ·ÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿ»¿Ê²ÆÇÿÂ½ÿ
·ÃÆÿ»¹¼»¼¸Ê¿øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿÂ¾»ÊÈ·ÿ¼ÅÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÆÅÅÆÈ·¸ÿ¼½ÿ»¼»¶¿Ê·Â¼½¸ÿ¼¶·¸ÂÇÆÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ëÿ¸ÃÆÿÂ¸ÿÈ¼½¸ÂÇÆ¹Â½Äÿ´ÃÊ·ÿ
Â¾»ÊÈ·ÿ·ÃÆ¸ÆÿÂ½·Æ¹½Ê·Â¼½Ê¿ÿÆÅÅÆÈ·¸ÿÈ¼¶¿Çÿ
ÃÊµÆÿ¼½ÿ·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿÓÃÊ·ÿÂ¸ÿ
Å¶¿¿²ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿäçç¯¸ÿ¸·Ê·ÆÇÿ
»¶¹»¼¸Æÿ¼Åÿ»¹¼·ÆÈ·Â½Äÿ·ÃÆÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹Æÿ¼Åÿ·ÃÂ¸ÿ½Ê·Â¼½¯¸ÿ»¼»¶¿Ê·Â¼½øÿ

åùÿÖÌÄÁÂ¿ÐÅÿ×ÎÂÁÌÿÂËÿáÄÁÐÎ½¾ÿ

ç½ÿÊÇÇÂ·Â¼½Ê¿ÿ»Ê¹Ê¾Æ·Æ¹ÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Ê¿²¸Â¸ÿÂ¸ÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾Æøÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿÂ¸ÿ·ÃÊ·ÿ·ÃÆÿ
·Â¾ÆÅ¹Ê¾Æÿ¼µÆ¹ÿ´ÃÂÈÃÿµ¶¿½Æ¹ÊÉÂ¿Â·ÂÆ¸úÿ
¹Â¸À¸úÿÊ½ÇÿÂ¾»ÊÈ·¸ÿÊ¹ÆÿÈ¼½¸ÂÇÆ¹ÆÇÿ
¸Ã¼¶¿ÇÿÉÆÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿ·Â¾ÆÅ¹Ê¾Æÿ
¼µÆ¹ÿ´ÃÂÈÃÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ¼½ÈÆÿ
Æ¾Â··ÆÇúÿÃÊµÆÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿÈ¿Â¾Ê·ÆøÿÓÃ¶¸ÿ
·ÃÆÿ¹Æ¿ÆµÊ½·ÿ·Â¾ÆÿÅ¹Ê¾ÆÿÂ¸ÿÇÆÈÊÇÆ¸ÿ·¼ÿ
ÈÆ½·¶¹ÂÆ¸ÿÅ¼¹ÿ·ÃÆÿ»¹Â¾Ê¹²ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ¼ÅÿÈ¼½ÈÆ¹½øÿÓÃÆ¹ÆÅ¼¹ÆúÿÂ½ÿÊÇÇÂ·Â¼½ÿ
·¼ÿ¹ÆµÂÆ´Â½Äÿ¹ÆÈÆ½·ÿ¼É¸Æ¹µÊ·Â¼½¸úÿ·ÃÆÿ
¶½ÇÆ¹¿²Â½Äÿ¸ÈÂÆ½ÈÆÿ¶»¼½ÿ´ÃÂÈÃÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÉÊ¸Â½ÄÿÃÆ¹ÿÅÂ½ÇÂ½Ä¸ÿ
ÄÆ½Æ¹Ê¿¿²ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÆÿ½Æ³·ÿ¸ÆµÆ¹Ê¿ÿ
ÇÆÈÊÇÆ¸­·ÃÆÿ·Â¾Æÿ»Æ¹Â¼Çÿ¼¶·ÿ·¼ÿÊ¹¼¶½Çÿ
ôõööúÿÊ½ÇÿÅ¼¹ÿÈÆ¹·ÊÂ½ÿÂ¾»ÊÈ·¸úÿ·ÃÆÿ·Â¾Æÿ
»Æ¹Â¼ÇÿÉÆ²¼½Çÿôõööøÿß¼´ÿ·ÃÆÿ
ÊÈÈ¶¾¶¿Ê·Â¼½ÿ¼ÅÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ½Çÿ¹Æ¸¶¿·Ê½·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¾Ê²ÿÊÅÅÆÈ·ÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
ÄÆ½Æ¹Ê·Â¼½¸ÿÂ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ¸ÆÈ·Â¼½ÿÞÑÿÂ½ÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸øÿå²ÿÈ¶¹¹Æ½·ÿÄÆ½Æ¹Ê·Â¼½¸ÿ
´Æÿ¾ÆÊ½ÿÊÿ½ÆÊ¹ù·Æ¹¾ÿ·Â¾ÆÿÅ¹Ê¾Æÿ¼Åÿ
Ê»»¹¼³Â¾Ê·Æ¿²ÿ·ÃÆÿ½Æ³·ÿõöÿ·¼ÿôöÿ²ÆÊ¹¸ëÿ
É²ÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸ÿ´Æÿ¾ÆÊ½ÿÊÿ¿¼½ÄÆ¹ùÿ
·Æ¹¾ÿ·Â¾ÆÿÅ¹Ê¾ÆÿÆ³·Æ½ÇÂ½ÄÿÉÆ²¼½Çÿ·ÃÊ·øÿ
Ô¼¾Æÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿ´Æ¹Æÿ¹ÆÈÆÂµÆÇÿ
·ÃÊ·ÿº¶Æ¸·Â¼½ÆÇÿ¾ÊÀÂ½ÄÿÊ½ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÉÊ¸ÆÇÿ¼½ÿÈ¶¹¹Æ½·ÿ
È¼½ÇÂ·Â¼½¸úÿ´ÃÂ¿Æÿ¼·ÃÆ¹¸ÿº¶Æ¸·Â¼½ÆÇÿ
â×ç¯¸ÿÊÉÂ¿Â·²ÿ·¼ÿ¾ÊÀÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½ÄÿÉÊ¸ÆÇÿ¼½ÿÅ¶·¶¹Æÿ»¹¼ÁÆÈ·ÆÇÿ
È¼½ÇÂ·Â¼½¸øÿÔ¼¾Æÿ¼Åÿ·ÃÆ¸ÆÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
¿ÂÀÆ´Â¸ÆÿÊÇÇ¹Æ¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑÿÂ½ÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ëÿÊ½ÇÿÊ¿¿ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ
·ÃÆ¸Æÿ·Æ¾»¼¹Ê¿ÿÂ¸¸¶Æ¸ÿÊ¹ÆÿÊÇÇ¹Æ¸¸ÆÇÿÂ½ÿ
·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·øÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùù÷ù çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõùõÿìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

äùÿáÄÁÐÎ½¾ÿÂËÿÚÂ½ÌÃ½ÈÐÅÿä¼½¼¿Ìÿ
ØÌÊ¼ÅÐ½ÈÂÃ¾ÿÐÃÍÿÚ¿ÂÎÌ¾¾Ì¾ÿÖÉÐ½ÿ
ãÌÃÌ¿Ð½Ìÿã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾ÿåÄÈ¾¾ÈÂÃ¾ÿ

ÓÃÂ¸ÿÊÈ·Â¼½ÿÂ¸ÿÊÿ¸·Ê½ÇùÊ¿¼½Æÿ¸Æ·ÿ¼Åÿ
ÅÂ½ÇÂ½Ä¸ÿ¹ÆÄÊ¹ÇÂ½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅ¼¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊ½ÇÿÇ¼Æ¸ÿ½¼·ÿ
È¼½·ÊÂ½ÿÊ½²ÿ¹ÆÄ¶¿Ê·¼¹²ÿ¹Æº¶Â¹Æ¾Æ½·¸øÿ
ÓÃÆ¹ÆÅ¼¹Æúÿ·ÃÂ¸ÿÊÈ·Â¼½ÿÇ¼Æ¸ÿ½¼·ÿÊ··Æ¾»·ÿ
·¼ÿÊ¸¸Æ¸¸ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÊ½²ÿÅ¶·¶¹Æÿ
¹ÆÄ¶¿Ê·Â¼½øÿç¿·Ã¼¶ÄÃÿâ×çÿ´¼¶¿Çÿ
ÆµÊ¿¶Ê·ÆÿÊ½²ÿÅ¶·¶¹Æÿ»¹¼»¼¸ÆÇÿ¹ÆÄ¶¿Ê·Â¼½úÿ
¾Ê½²ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ¸¶ÈÃÿÊÿ
¹ÆÄ¶¿Ê·¼¹²ÿÊ½Ê¿²¸Â¸ÿ¸Ã¼¶¿ÇÿÉÆÿ»Ê¹·ÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Ê¿²¸Â¸øÿ
Ù¶¾Æ¹¼¶¸ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ

â×çÿ¾¶¸·ÿÅ¶¿¿²ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿÊÇµÆ¹¸Æÿ
Ê½ÇÿÉÆ½ÆÅÂÈÂÊ¿ÿÂ¾»ÊÈ·¸ÿ¼Åÿ¹ÆÄ¶¿Ê·Â¼½ÿ
·¼ÄÆ·ÃÆ¹ÿ´Â·Ãÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÂ½ÊÈ·Â¼½úÿ
Ê½ÇÿÇÆ¸È¹ÂÉÆÿ·ÃÂ¸ÿÉÊ¿Ê½ÈÂ½ÄÿÊ¸ÿ°°¹Â¸Àù¹Â¸Àÿ
Ê½Ê¿²¸Â¸ú¯¯ÿ°°ÃÆÊ¿·ÃùÃÆÊ¿·ÃÿÊ½Ê¿²¸Â¸ú¯¯ÿÊ½Çÿ
¾¼¸·ÿ»¹ÆÇ¼¾Â½Ê½·¿²ÿ°°¹Â¸Àÿ·¹ÊÇÆ¼ÅÅÿ
Ê½Ê¿²¸Â¸ø¯¯ÿä¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×ç¯¸ÿ
ÅÂ½Ê¿ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ´¼¶¿ÇÿÉÆÿ
Ê¹ÉÂ·¹Ê¹²ÿ¶½¿Æ¸¸ÿâ×çÿ¶½ÇÆ¹·ÊÀÆ¸ÿ·ÃÂ¸ÿ
·²»Æÿ¼Åÿ¹Â¸Àÿ·¹ÊÇÆù¼ÅÅÿÊ½Ê¿²¸Â¸øÿ
ä¼¾¾Æ½·Æ¹¸ÿ¸»ÆÈÂÅÂÈÊ¿¿²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ

â×çÿ¾¶¸·ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿÆÈ¼½¼¾ÂÈÿÂ¾»ÊÈ·ÿ
¼Åÿ¹ÆÄ¶¿Ê·Â¼½úÿÂ½È¿¶ÇÂ½Äÿ·ÃÆÿ×¹ÆµÆ½·Â¼½ÿ
¼ÅÿÔÂÄ½ÂÅÂÈÊ½·ÿãÆ·Æ¹Â¼¹Ê·Â¼½ÿþ×Ôãýÿ
»Æ¹¾Â··Â½Äÿ»¹¼Ä¹Ê¾ÿÅ¼¹ÿ¾ÊÁ¼¹ÿ¸·Ê·Â¼½Ê¹²ÿ
¸¼¶¹ÈÆ¸ÿÉÆÈÊ¶¸ÆÿÂ·ÿÂ¸ÿ·¹ÂÄÄÆ¹ÆÇÿÉ²ÿÊÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸·Ê½ÇÊ¹Çúÿ´ÃÆ½ÿÊ¸¸Æ¸¸Â½Äÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹ÆøÿÞ½ÿ¼·ÃÆ¹ÿ´¼¹Ç¸úÿ·ÃÆ²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¸Ã¼¶¿ÇÿÇÆ·Æ¹¾Â½ÆÿÂÅÿ
ÅÂ½ÇÂ½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÊ½Çÿ¹ÆÄ¶¿Ê·Â½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿ´¼¶¿Çÿ
ÉÆÿ´¼¹¸ÆÿÅ¼¹ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ
·ÃÊ½ÿ½¼·ÿ¹ÆÄ¶¿Ê·Â½Äøÿä¼¾¾Æ½·Æ¹¸ÿÊ¿¸¼ÿ
Ê¹Ä¶Æÿ·ÃÊ·ÿ·ÃÆÿ¹ÆÅÆ¹Æ½ÈÆÿ·¼ÿ°°»¶É¿ÂÈ¯¯ÿ
ÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿôöôúÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿÂ¾»ÊÈ·¸ÿ¼½ÿ·ÃÆÿ
ÆÈ¼½¼¾²ÿ¸Ã¼¶¿ÇÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÂ¾»ÊÈ·¸ÿ
·¼ÿ´Æ¿ÅÊ¹ÆúÿÆ¸»ÆÈÂÊ¿¿²ÿ¹Æº¶Â¹Æ¸ÿâ×çÿ·¼ÿ
È¼½¸ÂÇÆ¹ÿ·ÃÆÿÅ¶¿¿ÿ¹Ê½ÄÆÿ¼Åÿ»¼¸¸ÂÉ¿Æÿ
Â¾»ÊÈ·¸ÿ¼Åÿ¹ÆÄ¶¿Ê·Â¼½øÿä¼¾¾Æ½·Æ¹¸ÿ
»¹¼µÂÇÆÿµÊ¹Â¼¶¸ÿ»¹ÆÇÂÈ·Â¼½¸ÿ¹ÆÄÊ¹ÇÂ½Äÿ
Ã¼´ÿ¹ÆÄ¶¿Ê·Â½ÄÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¶½ÇÆ¹ÿ
·ÃÆÿäççÿ¾¼¹ÆÿÉ¹¼ÊÇ¿²ÿ´Â¿¿ÿÂ¾»ÊÈ·ÿ·ÃÆÿ
»¶É¿ÂÈúÿÂ½Ç¶¸·¹²úÿ¸·Ê·Æ¸ÿ·ÃÆÿ¼µÆ¹Ê¿¿ÿ
ÆÈ¼½¼¾²úÿÊ½Çÿ·Ã¶¸úÿ·ÃÆ²ÿÈ¼½È¿¶ÇÆúÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æøÿâ³Ê¾»¿Æ¸ÿ¼Åÿ
È¼¾¾Æ½·Æ¹¸¯ÿ»¹ÆÇÂÈ·Â¼½¸ÿÂ½È¿¶ÇÆÿ
»¼·Æ½·ÂÊ¿ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿþõýÿ·ÃÆÿ
Ã¼¶¸Â½ÄÿÂ½Ç¶¸·¹²ÿÊ½Çÿ·ÃÆÿÊµÊÂ¿ÊÉÂ¿Â·²ÿ¼Åÿ
ÊÅÅ¼¹ÇÊÉ¿ÆÿÃ¼¶¸Â½ÄúÿþôýÿÁ¼É¸ÿÊ½ÇÿÂ½È¼¾Æÿ
Ç¶Æÿ·¼ÿÂ½Ç¶¸·¹²ÿ¾¼µÂ½Äÿ¼µÆ¹¸ÆÊ¸úÿþóýÿ·ÃÆÿ
ÊÄ¹ÂÈ¶¿·¶¹ÆÿÂ½Ç¶¸·¹²ÿÊ½ÇÿÂ·¸ÿÊÉÂ¿Â·²ÿ·¼ÿ
»¹¼µÂÇÆÿÊÅÅ¼¹ÇÊÉ¿ÆÿÅ¼¼ÇúÿÊ½Çÿþòýÿ·ÃÆÿ
½Ê·Â¼½¯¸ÿÆ½Æ¹Ä²ÿ¸¶»»¿²øÿÓÃÆ²ÿÊ¿¸¼ÿÈÂ·Æÿ·¼ÿ
·ÃÆÿ¿Æ··Æ¹ÿÅ¹¼¾ÿ·ÃÆÿØÅÅÂÈÆÿ¼ÅÿÚÊ½ÊÄÆ¾Æ½·ÿ
Ê½Çÿå¶ÇÄÆ·ÿ»¹¼µÂÇÆÇÿ´Â·Ãÿ·ÃÆÿçÙ×ÕúÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿÂ½·Æ¹ÊÄÆ½È²ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿ
Ç¹ÊÅ·ÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÂ½ÿ¸¶»»¼¹·ÿ¼Åÿ
·ÃÆÂ¹ÿÊ¹Ä¶¾Æ½·øÿ
ç·ÿ¿ÆÊ¸·ÿ¼½ÆÿÈ¼¾¾Æ½·Æ¹ÿÊ¹Ä¶Æ¸ÿ·ÃÊ·ÿ

â×çÿÅÊÂ¿¸ÿ·¼ÿÇÂ¸È¶¸¸ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ

´Æ¿ÅÊ¹ÆÿÉÆ½ÆÅÂ·¸ÿ¼Åÿ·ÃÆÿ»¹¼ÈÆ¸¸Æ¸ÿ·ÃÊ·ÿ
Á¿ÂÍ¼ÎÌÿ·ÃÆÿÆ¾Â¸¸Â¼½¸øÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿ
È¼½·Æ½Ç¸ÿ·ÃÊ·ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýúÿ·ÃÂ¸ÿ»¹¼ÈÆ¸¸ÿ´¼¶¿ÇÿÉÆÿ·ÃÆÿ
È¼¾É¶¸·Â¼½ÿ¼ÅÿÄÊ¸¼¿Â½Æÿ¼¹ÿ¼·ÃÆ¹ÿ
·¹Ê½¸»¼¹·Ê·Â¼½ÿÅ¶Æ¿ÿÂ½ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸úÿÊ½Çÿ·ÃÊ·ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ¼·ÃÆ¹ÿ
äççÿ»¹¼µÂ¸Â¼½¸ÿ´Â·Ãÿ¸Â¾Â¿Ê¹ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ·¹ÂÄÄÆ¹¸úÿ·ÃÆÿ
»¹¼ÈÆ¸¸Æ¸ÿ´¼¶¿ÇÿÉÆÿ·ÃÆÿÈ¼¾É¶¸·Â¼½ÿ¼Åÿ
Å¼¸¸Â¿ÿÅ¶Æ¿ÿÅ¼¹ÿÆ¿ÆÈ·¹ÂÈÿÄÆ½Æ¹Ê·Â¼½ÿÊ½Çÿ
¼·ÃÆ¹ÿÊÈ·ÂµÂ·ÂÆ¸øÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿ
È¼½·Â½¶Æ¸ÿ·ÃÊ·ÿâ×ç¯¸ÿÇÆÈÂ¸Â¼½ÿ·¼ÿ¿Â¾Â·ÿ
Â·¸ÿÊ½Ê¿²¸Â¸ÿ·¼ÿ·ÃÆÿ»Æ¹ÈÆÂµÆÇÿÇÆ·¹Â¾Æ½·Ê¿ÿ
Ê¸»ÆÈ·¸ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÊÅ·Æ¹ÿ·ÃÆ²ÿÆ½·Æ¹ÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹Æ­Ê¸ÿ¼»»¼¸ÆÇÿ·¼ÿ·ÃÆÿ»¼¸¸ÂÉ¿Æÿ
»¼¸Â·ÂµÆÿÊ¸»ÆÈ·¸ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÉÆÈÊ¶¸Æÿ¼Åÿ
·ÃÆÿ»¹¼ÈÆ¸¸Æ¸ÿ·ÃÊ·ÿÈ¹ÆÊ·Æÿ·ÃÆÿ
Æ¾Â¸¸Â¼½¸­Â¸ÿÉÊ¸ÆÇÿ¼½ÿâ×ç¯¸ÿ¼µÆ¹¿²ÿ
½Ê¹¹¼´ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼ÅÿÉ¼·Ãÿ·ÃÆÿ
¾ÆÊ½Â½Äÿ¼Åÿ·ÃÆÿ·Æ¹¾ÿ°°Æ¾Â¸¸Â¼½¯¯ÿÂ½ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿþÊ½Çÿ·ÃÆ¹ÆÅ¼¹ÆÿÂ½ÿ¼·ÃÆ¹ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ»¹¼µÂ¸Â¼½¸ýÿÊ½Çÿ
·ÃÆÿÂ½·Æ½·ÿ¼Åÿ·ÃÆ¸Æÿ»¹¼µÂ¸Â¼½¸øÿÓÃÆÿ
È¼¾¾Æ½·Æ¹ÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ¿¼ÄÂÈÊ¿¿²úÿÂ·ÿ¾ÊÀÆ¸ÿ
¿Â··¿Æÿ¸Æ½¸Æÿ·¼ÿ¿Â¾Â·ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ·ÃÆÿ
·Æ¹¾ÿ°°Æ¾Â¸¸Â¼½¯¯ÿ·¼ÿ¼½¿²ÿ·ÃÆÿ°°ÊÂ¹ÿ
»¼¿¿¶·Ê½·¸¯¯ÿ·ÃÊ·ÿÊ¹ÆÿÆ¾Â··ÆÇøÿÓÃÆÿ
È¼¾¾Æ½·Æ¹ÿÈ¼½È¿¶ÇÆ¸ÿ·ÃÊ·ÿ´ÃÆ½ÿâ×çÿ
Ê¸¸Æ¸¸Æ¸ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æúÿâ×çÿ¾¶¸·ÿÊ¸¸Æ¸¸ÿ·ÃÆÿ
ÇÊ½ÄÆ¹¸ÿÊ½ÇÿÉÆ½ÆÅÂ·¸ÿ¼½ÿÉ¼·Ãÿ¸ÂÇÆ¸ÿ¼Åÿ
·ÃÆÿ»¼Â½·ÿ´ÃÆ¹Æÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ¼ÈÈ¶¹ìÿÂ½ÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ´ÃÆ¹Æÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ
¿¼ÇÄÆÿÊ½Çúÿ¼½ÿ·ÃÆÿ¼·ÃÆ¹ÿ¸ÂÇÆÿ¼Åÿ·ÃÆÿ
Æ¾Â··Â½Äÿ¸·ÊÈÀÿ¼¹ÿ¸·¹¶È·¶¹ÆúÿÂ½ÿ·ÃÆÿ
»¹¼ÈÆ¸¸Æ¸ÿ·ÃÊ·ÿÈ¹ÆÊ·Æÿ·ÃÆÿÆ¾Â¸¸Â¼½¸øÿ
Ø·ÃÆ¹´Â¸Æúÿâ×çÿ´Â¿¿ÿ½¼·ÿÉÆÿÊÉ¿Æÿ·¼ÿ
ÊÈÈ¶¹Ê·Æ¿²ÿÊ¸¸Æ¸¸ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
¸¼ÈÂÆ·²ÿÆ¾Â·¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿÊÿ
ÉÆ½ÆÅÂ·ÿ¼¹ÿÊÿÇÆ·¹Â¾Æ½·øÿÓÃÆÿÈ¼¾¾Æ½·Æ¹ÿ
¸·Ê·Æ¸ÿ·ÃÊ·ÿÉÆÈÊ¶¸ÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸úÿ»Ê¹·ÂÈ¶¿Ê¹¿²ÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Æ¾Â¸¸Â¼½¸úÿÊ¹Æÿ¸¼ÿÈ¿¼¸Æ¿²ÿ·ÂÆÇÿ´Â·ÃÿÊ¿¿ÿ
ÅÊÈÆ·¸ÿ¼Åÿ¾¼ÇÆ¹½ÿ¿ÂÅÆúÿÊÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÂ¸ÿÊÀÂ½ÿ·¼ÿ
¸Ê²Â½Äÿ·ÃÊ·ÿ¾¼ÇÆ¹½ÿ¿ÂÅÆÿÆ½ÇÊ½ÄÆ¹¸ÿ
»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ
È¼¾¾Æ½·Æ¹ÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ¸Â¾»¿²ÿÈÊ½½¼·ÿÉÆÿ
·¹¶ÆÿÉÆÈÊ¶¸Æÿ·ÃÆÿ¿ÊÈÀÿ¼ÅÿÂ½Ç¶¸·¹ÂÊ¿ÿ
ÊÈ·ÂµÂ·²ÿ·ÃÊ·ÿÈÊ¶¸Æ¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿ´¼¶¿Çÿ»¼¸Æÿ¼·ÃÆ¹úÿÊ¿¾¼¸·ÿ
ÈÆ¹·ÊÂ½¿²ÿ¾¼¹Æÿ¸Æ¹Â¼¶¸ÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹ÆÿÈ¼½¸Æº¶Æ½ÈÆ¸øÿ

áÂ½Ê¿¿²úÿ¸¼¾ÆÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
·ÃÆÿÂ¾»ÊÈ·ÿ¼Åÿ¹ÆÄ¶¿Ê·Â½Äÿ¶½ÇÆ¹ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¶»»¼¹·¸ÿ¾ÊÀÂ½ÄÿÊÿÅÂ½Ê¿úÿ
½ÆÄÊ·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ¸Æÿ
È¼¾¾Æ½·Æ¹¸ÿÈ¼½·Æ½Çÿ·ÃÊ·ÿ·ÃÆÿÂ½È¹ÆÇÂÉ¿Æÿ
È¼¸·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¶¸Â½Äÿ·ÃÆÿ
Â½Å¿Æ³ÂÉ¿Æÿ¹ÆÄ¶¿Ê·¼¹²ÿ¸·¹¶È·¶¹Æÿ¼Åÿ·ÃÆÿ
äççÿ´Â¿¿ÿÃÊ¹¾ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹ÆúÿÊ½Çÿ·ÃÆ¹ÆÅ¼¹Æÿâ×çÿ¸Ã¼¶¿Çÿ
Æ³Æ¹ÈÂ¸ÆÿÂ·¸ÿÇÂ¸È¹Æ·Â¼½ÿÊ½ÇÿÅÂ½Çÿ·ÃÊ·ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÇ¼ÿ½¼·ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÉÆÈÊ¶¸Æÿ¼½ÈÆÿ

â×çÿ¾ÊÀÆ¸ÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÂ·ÿ´Â¿¿ÿÉÆÿ
Å¼¹ÈÆÇÿ·¼ÿ¹ÆÄ¶¿Ê·ÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
¶½ÇÆ¹ÿÊÿ½¶¾ÉÆ¹ÿ¼Åÿ¼·ÃÆ¹ÿ¸ÆÈ·Â¼½¸ÿ¼Åÿ·ÃÆÿ
äççúÿ¹Æ¸¶¿·Â½ÄÿÂ½ÿ¹ÆÄ¶¿Ê·¼¹²ÿÈÃÊ¼¸øÿ
ç·ÿ·ÃÆÂ¹ÿÈ¼¹Æúÿ·ÃÆ¸ÆÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ½¼·ÿ

ÊÉ¼¶·ÿ´ÃÆ·ÃÆ¹ÿÈ¼¾¾Æ½·Æ¹¸ÿÉÆ¿ÂÆµÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ
´Æ¿ÅÊ¹ÆúÿÉ¶·ÿ¹Ê·ÃÆ¹ÿÊÉ¼¶·ÿÈ¼¾¾Æ½·Æ¹¸¯ÿ
ÇÂ¸¸Ê·Â¸ÅÊÈ·Â¼½ÿ´Â·Ãÿ·ÃÆÿÇÆÈÂ¸Â¼½¸ÿ·ÃÊ·ÿ
ä¼½Ä¹Æ¸¸ÿ¾ÊÇÆÿ¹ÆÄÊ¹ÇÂ½Äÿ½ÉÌÿ¿Ì¾ÁÂÃ¾Ìÿ
·¼ÿÊ½²ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿâ×çÿ
¾ÊÀÆ¸ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿÓÃÆ¸Æÿ
È¼¾¾Æ½·¸ÿÇ¼ÿ½¼·ÿÇÂ¸È¶¸¸ÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¼¹ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ¼¹ÿ
·ÃÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆøÿÞ½¸·ÆÊÇÿ·ÃÆ²ÿ¾¶ÇÇ¿Æÿ
·ÃÆÿ¹Ê·ÃÆ¹ÿ¸·¹ÊÂÄÃ·Å¼¹´Ê¹Çÿ¸ÈÂÆ½·ÂÅÂÈÿ
Á¶ÇÄ¾Æ½·ÿÊÉ¼¶·ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹Æÿ¾Ê²ÿÉÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÉ²ÿ·Ã¹¼´Â½Äÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ
Â¾»ÊÈ·ÿ¼Åÿ¹Æ¸»¼½ÇÂ½Äÿ·¼ÿ·ÃÆÿÇÊ½ÄÆ¹ÿÂ½·¼ÿ
·ÃÆÿÂ½Â·ÂÊ¿ÿº¶Æ¸·Â¼½øÿÓ¼ÿ¶¸ÆÿÊ½ÿÊ½Ê¿¼Ä²úÿ
·ÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÈ¶¹ÆÿÂ¸ÿ
´¼¹¸Æÿ·ÃÊ½ÿ·ÃÆÿÂ¿¿½Æ¸¸ÿÂ¸ÿÇÂÅÅÆ¹Æ½·ÿ·ÃÊ½ÿ
·ÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊ½ÿ
Â¿¿½Æ¸¸ÿÂ½ÿ·ÃÆÿÅÂ¹¸·ÿ»¿ÊÈÆøÿÓÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ¸ÿ¿ÂÀÆÿ
·ÃÆÿº¶Æ¸·Â¼½ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊ½ÿ
Â¿¿½Æ¸¸øÿØ½ÈÆÿ¼½ÆÿÀ½¼´¸ÿ·ÃÆ¹ÆÿÂ¸ÿÊ½ÿ
Â¿¿½Æ¸¸úÿ·ÃÆ½ÿ·ÃÆÿ½Æ³·ÿº¶Æ¸·Â¼½ÿÂ¸ÿ´ÃÊ·ÿ
·¼ÿÇ¼úÿÂÅÿÊ½²·ÃÂ½ÄúÿÂ½ÿ¹Æ¸»¼½¸Æÿ·¼ÿ·ÃÊ·ÿ
Â¿¿½Æ¸¸øÿ
ÐÃÊ·ÿ·ÃÆ¸ÆÿÈ¼¾¾Æ½·¸ÿ¼ÉÁÆÈ·ÿ·¼ÿÂ¸ÿ·ÃÊ·ÿ

ä¼½Ä¹Æ¸¸ÿÃÊ¸ÿÊ¿¹ÆÊÇ²ÿ¾ÊÇÆÿ¸¼¾Æÿ
ÇÆÈÂ¸Â¼½¸ÿÊÉ¼¶·ÿ½Æ³·ÿ¸·Æ»¸ÿÊÅ·Æ¹ÿÊÿ
ÅÂ½ÇÂ½Äÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿÊ½Çÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¹ÆÿÇÂ¸»¿ÆÊ¸ÆÇÿ´Â·Ãÿ·ÃÆÿ
¹Æ¸¶¿·¸øÿå¶·ÿÂÅÿ·ÃÂ¸ÿÂ¸ÿ·ÃÆÿÈÊ¸Æúÿ
È¼¾¾Æ½·Æ¹¸ÿ¸Ã¼¶¿Çÿ·ÊÀÆÿ¶»ÿ·ÃÆÂ¹ÿ
È¼½ÈÆ¹½¸ÿ´Â·Ãÿä¼½Ä¹Æ¸¸úÿ½¼·ÿâ×çøÿâ×ç¯¸ÿ
ÈÃÊ¹ÄÆÿÂ¸ÿ·¼ÿÂ¸¸¶Æÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æÿ
¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
Ê»»¿ÂÈÊÉ¿Æÿ·¼ÿÆ¾Â¸¸Â¼½¸ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿ
·ÃÊ·ÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
´ÃÂÈÃÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿ
Æ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆøÿÞ·ÿÂ¸ÿ
½¼·ÿ·¼ÿÅÂ½Çÿ·ÃÊ·ÿ·ÃÆ¹ÆÿÂ¸ÿ½¼ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ½ÿ¼¹ÇÆ¹ÿ·¼ÿÊµ¼ÂÇÿÂ¸¸¶Â½Äÿ
·Ã¼¸Æÿ¸·Ê½ÇÊ¹Ç¸úÿÊ½ÇÿÇÆÊ¿Â½Äÿ´Â·ÃÿÊ½²ÿ
ÊÇÇÂ·Â¼½Ê¿ÿ¹ÆÄ¶¿Ê·¼¹²ÿÂ¾»ÊÈ·øÿ
Þ½ÇÆÆÇúÿÈ¼¾¾Æ½·Æ¹¸¯ÿÊ¹Ä¶¾Æ½·ÿ´¼¶¿Çÿ

Â½¸Æ¹·ÿ»¼¿ÂÈ²ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½¸ÿÂ½·¼ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆÈÂ¸Â¼½úÿÊ½ÿÊ»»¹¼ÊÈÃÿ
Ê¿¹ÆÊÇ²ÿ¹ÆÁÆÈ·ÆÇÿÉ²ÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·øÿ
áÂ¹¸·úÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞøåÿ¼Åÿ
·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸úÿÂ½ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿ
åÚêúÿ·ÃÆÿÈ¼¶¹·ÿÈ¿ÆÊ¹¿²ÿÂ½ÇÂÈÊ·ÆÇÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÇÆÈÂ¸Â¼½ÿ¾¶¸·ÿÉÆÿÊÿ
°°¸ÈÂÆ½·ÂÅÂÈÿÁ¶ÇÄ¾Æ½·ø¯¯ÿñòíÿÒøÔøÿÊ·ÿñóòøÿ
ÔÃÆÿ¾¶¸·ÿÉÊ¸ÆÿÃÆ¹ÿÇÆÈÂ¸Â¼½ÿÊÉ¼¶·ÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ¼½ÿ·ÃÆÿ¸ÈÂÆ½ÈÆúÿÊ½Çÿ½¼·ÿ
¼½ÿ»¼¿ÂÈ²ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½¸ÿÊÉ¼¶·ÿ·ÃÆÿ
¹Æ»Æ¹È¶¸¸Â¼½¸ÿ¼¹ÿÂ¾»ÊÈ·ÿ¼Åÿ¸¶ÈÃÿÊÿ
ÅÂ½ÇÂ½Äøÿ
ÔÆÈ¼½ÇúÿÂ½ÿÈ¼½¸ÂÇÆ¹Â½Äÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿ

äççÿÊ¿¿¼´ÆÇÿÅ¼¹ÿÆÈ¼½¼¾ÂÈÿ
È¼½¸ÂÇÆ¹Ê·Â¼½¸ÿ·¼ÿ»¿Ê²ÿÊÿ¹¼¿ÆÿÂ½ÿ·ÃÆÿ
»¹¼¾¶¿ÄÊ·Â¼½ÿ¼Åÿ·ÃÆÿÙççÖÔúÿ·ÃÆÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùù÷ø çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõùôÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

õð Þ½ÇÆÆÇúÿ¸¼¾Æÿ»Æ¹¸¼½¸ÿ¾Ê²ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÇ¶Æÿ·¼ÿ·ÃÆÿ
¸Â¾Â¿Ê¹Â·ÂÆ¸ÿÉÆ·´ÆÆ½ÿ¸Æ··Â½ÄÿÊÿÙççÖÔÿÊ½Çÿ¾ÊÀÂ½Äÿ
Ê½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äúÿâ×çÿÈÊ½½¼·ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÂ¾»¿Æ¾Æ½·Ê·Â¼½ÿ¼Åÿ·ÃÆÿ¸·Ê·¶·Æøÿ
õï Ù¼·Æÿ·ÃÊ·ÿÂ·ÿÂ¸ÿâ×ç¯¸ÿÈ¶¹¹Æ½·ÿ»¼¸Â·Â¼½ÿ·ÃÊ·ÿ·ÃÆ¸Æÿ

áÂ½Ê¿ÿáÂ½ÇÂ½Ä¸ÿÇ¼ÿ½¼·ÿ¾ÊÀÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ°°¸¶ÉÁÆÈ·ÿ·¼ÿ¹ÆÄ¶¿Ê·Â¼½¯¯ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ·ÃÆÿ
äçç¯¸ÿ×¹ÆµÆ½·Â¼½ÿ¼ÅÿÔÂÄ½ÂÅÂÈÊ½·ÿãÆ·Æ¹Â¼¹Ê·Â¼½ÿþ×Ôãýÿ
Ê½Çÿ·Â·¿ÆÿÑÿ»¹¼Ä¹Ê¾¸øÿ×ÌÌûÿÌùÊùúÿ¾Æ¾¼¹Ê½Ç¶¾ÿ
Æ½·Â·¿ÆÇÿ°°â×ç¯¸ÿÞ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼ÅÿÕÆÄ¶¿Ê·Â¼½¸ÿ·ÃÊ·ÿ
ãÆ·Æ¹¾Â½Æÿ×¼¿¿¶·Ê½·¸ÿä¼µÆ¹ÆÇÿå²ÿáÆÇÆ¹Ê¿ÿ
×¹ÆµÆ½·Â¼½ÿ¼ÅÿÔÂÄ½ÂÅÂÈÊ½·ÿãÆ·Æ¹Â¼¹Ê·Â¼½ÿþ×Ôãýÿ×Æ¹¾Â·ÿ
×¹¼Ä¹Ê¾¯¯ÿþãÆÈøÿõîúÿôööîýøÿÐÃÂ¿Æÿâ×çÿÂ¸ÿ
¹ÆÈ¼½¸ÂÇÆ¹Â½Äÿ·ÃÂ¸ÿ¾Æ¾¼¹Ê½Ç¶¾ÿÊ½ÇÿÂ¸ÿ¸ÆÆÀÂ½Äÿ

»¶É¿ÂÈÿÈ¼¾¾Æ½·ÿ¼½ÿ·ÃÆÿÂ¸¸¶Æ¸ÿ¹ÊÂ¸ÆÇÿÂ½ÿÂ·ÿÄÆ½Æ¹Ê¿¿²úÿ
Â½È¿¶ÇÂ½Äÿ´ÃÆ·ÃÆ¹ÿÊÿÅÂ½Ê¿ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
¸Ã¼¶¿Çÿ·¹ÂÄÄÆ¹ÿ×Ôãúÿ·ÃÆÿÆÅÅÆÈ·ÂµÆ½Æ¸¸ÿ¼Åÿ·ÃÆÿ
»¼¸Â·Â¼½¸ÿ»¹¼µÂÇÆÇÿÂ½ÿ·ÃÆÿ¾Æ¾¼¹Ê½Ç¶¾ÿ´Ê¸ÿ½¼·ÿ
¸·Ê²ÆÇÿ»Æ½ÇÂ½Äÿ·ÃÊ·ÿ¹ÆÈ¼½¸ÂÇÆ¹Ê·Â¼½øÿ×¹ÆµÆ½·Â¼½ÿ¼Åÿ
ÔÂÄ½ÂÅÂÈÊ½·ÿãÆ·Æ¹Â¼¹Ê·Â¼½ÿþ×ÔãýìÿÕÆÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿ
Þ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼ÅÿÕÆÄ¶¿Ê·Â¼½¸ÿÓÃÊ·ÿãÆ·Æ¹¾Â½Æÿ
×¼¿¿¶·Ê½·¸ÿä¼µÆ¹ÆÇÿÉ²ÿ·ÃÆÿáÆÇÆ¹Ê¿ÿ×Ôãÿ×Æ¹¾Â·ÿ
×¹¼Ä¹Ê¾úÿïòÿáÕÿñõñõóñúÿñõñòó®òòÿþØÈ·øÿïúÿôööíýøÿÞ½ÿ
ÊÇÇÂ·Â¼½úÿâ×çÿÃÊ¸ÿ»¹¼»¼¸ÆÇÿ½Æ´ÿ·Æ¾»¼¹Ê¹²ÿ
·Ã¹Æ¸Ã¼¿Ç¸ÿÅ¼¹ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿ·ÃÊ·ÿÇÆÅÂ½Æÿ
´ÃÆ½ÿ×ÔãÿÊ½Çÿ·Â·¿ÆÿÑÿ»Æ¹¾Â·¸ÿÊ¹Æÿ¹Æº¶Â¹ÆÇÿÅ¼¹ÿ½Æ´ÿ
¼¹ÿÆ³Â¸·Â½ÄÿÅÊÈÂ¿Â·ÂÆ¸øÿ×¹ÆµÆ½·Â¼½ÿ¼ÅÿÔÂÄ½ÂÅÂÈÊ½·ÿ
ãÆ·Æ¹Â¼¹Ê·Â¼½ÿÊ½ÇÿÓÂ·¿ÆÿÑÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸ÿÓÊÂ¿¼¹Â½Äÿ
Õ¶¿ÆÿþïòÿáÕÿññôíôúÿØÈ·¼ÉÆ¹ÿôïúÿôööíýøÿÓÃÆÿ»¹¼»¼¸ÆÇÿ
·Ã¹Æ¸Ã¼¿Ç¸ÿ´¼¶¿Çÿ°°·ÊÂ¿¼¹¯¯ÿ·ÃÆÿ»Æ¹¾Â·ÿ»¹¼Ä¹Ê¾¸ÿ·¼ÿ
¿Â¾Â·ÿ´ÃÂÈÃÿÅÊÈÂ¿Â·ÂÆ¸ÿ´¼¶¿ÇÿÉÆÿ¹Æº¶Â¹ÆÇÿ·¼ÿ¼É·ÊÂ½ÿ
×ÔãÿÊ½Çÿ·Â·¿ÆÿÑÿ»Æ¹¾Â·¸øÿç¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿ»¹ÆÊ¾É¿Æÿ
Å¼¹ÿ·ÃÆÿ·ÊÂ¿¼¹Â½Äÿ¹¶¿Æÿ»¹¼»¼¸Ê¿úÿâ×çÿÊ¿¸¼ÿÂ½·Æ½Ç¸ÿ·¼ÿ
ÆµÊ¿¶Ê·Æÿ´Ê²¸ÿ·¼ÿ¸·¹ÆÊ¾¿Â½Æÿ·ÃÆÿ»¹¼ÈÆ¸¸ÿÅ¼¹ÿ
ÂÇÆ½·ÂÅ²Â½ÄÿàßàÿÆ¾Â¸¸Â¼½¸ÿÈ¼½·¹¼¿ÿ¹Æº¶Â¹Æ¾Æ½·¸ÿ
Ê½ÇÿÂ¸¸¶Â½Äÿ»Æ¹¾Â·¸øÿÔÆÆÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
ã¼È¶¾Æ½·úÿÑ¼¿¶¾ÆÿõõúÿÊ½Çÿ·ÃÆÿÓÊÂ¿¼¹Â½ÄÿÕ¶¿ÆúÿÅ¼¹ÿ
¾¼¹ÆÿÂ½Å¼¹¾Ê·Â¼½øÿ

Ô¶»¹Æ¾Æÿä¼¶¹·ÿ¹ÆÁÆÈ·ÆÇÿÊ¹Ä¶¾Æ½·¸ÿ·ÃÊ·ÿ
ÉÆÈÊ¶¸Æÿ¾Ê½²ÿ¾¼¹ÆÿÅÊÈ·¼¹¸ÿ·ÃÊ½ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ¾ÂÄÃ·ÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãúÿ
â×çÿ¸Ã¼¶¿ÇÿÈ¼½¸ÂÇÆ¹ÿÈ¼¾»¿ÂÊ½ÈÆÿÈ¼¸·¸ÿ
·ÃÊ·ÿ»¹¼Ç¶ÈÆÿÃÆÊ¿·Ãÿ¿¼¸¸Æ¸ÿÂ½ÿ¸Æ··Â½Äÿ·ÃÆÿ
ÙççÖÔøÿÓÉÈ½ÄÐÃÿµøÿêÖêúÿñóõÿÒøÔøÿÊ·ÿ
òñïúÿòððÿþôööõýøÿÓ¼ÿÉÆÿ¸¶¹Æúÿ·ÃÆÿ
¿Ê½Ä¶ÊÄÆÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿõöíþÉýÿ
Ê»»¿ÂÈÊÉ¿Æÿ·¼ÿ·ÃÆÿ¸Æ··Â½Äÿ¼ÅÿÊÿÙççÖÔÿÂ¸ÿ
ÇÂÅÅÆ¹Æ½·ÿ·ÃÊ½ÿ·ÃÊ·ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¹ÆÄÊ¹ÇÂ½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿå¶·ÿ·ÃÆÿ
È¼½ÈÆ»·¸ÿÊ¹Æÿ¸Â¾Â¿Ê¹­·ÃÆÿÙççÖÔÿÊ¹Æÿ
ÊÉ¼¶·ÿ¸Æ··Â½Äÿ¸·Ê½ÇÊ¹Ç¸ÿÊ·ÿÊÿ¿ÆµÆ¿ÿ
¹Æº¶Â¸Â·Æÿ·¼ÿ»¹¼·ÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿþ´Â·Ãÿ
Ê½ÿÊÇÆº¶Ê·Æÿ¾Ê¹ÄÂ½ÿ¼Åÿ¸ÊÅÆ·²ýÿÊ½Çÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹ÆúÿÊ½ÇÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÂ¸ÿÊÉ¼¶·ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿÈ¶¹¹Æ½·ÿ¼¹ÿ»¹¼ÁÆÈ·ÆÇÿÅ¶·¶¹Æÿ
¿ÆµÆ¿¸ÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿ
Æ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆøÿÞ½ÿ
¼·ÃÆ¹ÿ´¼¹Ç¸úÿÉ¼·ÃÿÇÆÈÂ¸Â¼½¸ÿÆ¸¸Æ½·ÂÊ¿¿²ÿ
Ê¹ÆÿÉÊ¸ÆÇÿ¼½ÿÊ¸¸Æ¸¸Â½Äÿ·ÃÆÿÃÊ¹¾ÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÊÿÈÆ¹·ÊÂ½ÿ¿ÆµÆ¿ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿ
àÂµÆ½ÿ·ÃÂ¸ÿ¸Â¾Â¿Ê¹Â·²ÿÂ½ÿ»¶¹»¼¸ÆúÿÊ¸ÿ

´Æ¿¿ÿÊ¸ÿ·ÃÆÿä¼¶¹·¯¸ÿÂ½¸·¹¶È·Â¼½¸ÿÂ½ÿ
ÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¸Ã¼¶¿ÇÿÉÊ¸ÆÿÃÆ¹ÿÇÆÈÂ¸Â¼½ÿ
¼½ÿ·ÃÆÿ¸ÈÂÆ½ÈÆúÿâ×çÿ¹ÆÊ¸¼½ÊÉ¿²ÿ
Â½·Æ¹»¹Æ·¸ÿ·ÃÆÿ¸·Ê·¶·¼¹²ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
¿Ê½Ä¶ÊÄÆÿ·¼ÿÉÆÿÊ½Ê¿¼Ä¼¶¸ÿ·¼ÿ¸Æ··Â½Äÿ·ÃÆÿ
ÙççÖÔøÿÓÃÆ¹ÆÅ¼¹ÆúÿÂ·ÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿Æÿ·¼ÿ
Â½·Æ¹»¹Æ·ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿÊ¸ÿ½¼·ÿ
¹Æº¶Â¹Â½Äÿ·ÃÆÿÈ¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿ·ÃÆÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÂ¾»¿Æ¾Æ½·Â½Äÿ·ÃÆÿ¸·Ê·¶·ÆÿÂ½ÿ
·ÃÆÿÆµÆ½·ÿ¼ÅÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÊ¸ÿ
»Ê¹·ÿ¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
Â·¸Æ¿Åøõðÿ
Ú¼¹Æ¼µÆ¹úÿâ×çÿÇ¼Æ¸ÿ½¼·ÿÉÆ¿ÂÆµÆÿ·ÃÊ·ÿ

·ÃÆÿÂ¾»ÊÈ·ÿ¼Åÿ¹ÆÄ¶¿Ê·Â¼½ÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿ
Ê¸ÿÊÿ´Ã¼¿Æúÿ¿Æ·ÿÊ¿¼½Æÿ·ÃÊ·ÿ´ÃÂÈÃÿ´Â¿¿ÿ
¹Æ¸¶¿·ÿÅ¹¼¾ÿ·ÃÂ¸ÿ»Ê¹·ÂÈ¶¿Ê¹ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
ÅÂ½ÇÂ½Äúÿ´Â¿¿ÿ¿ÆÊÇÿ·¼ÿ·ÃÆÿ»Ê½¼»¿²ÿ¼Åÿ
ÊÇµÆ¹¸ÆÿÈ¼½¸Æº¶Æ½ÈÆ¸ÿ·ÃÊ·ÿÈ¼¾¾Æ½·Æ¹¸ÿ
»¹ÆÇÂÈ·øÿâ×çÿÃÊ¸ÿ·ÃÆÿÊÉÂ¿Â·²ÿ·¼ÿÅÊ¸ÃÂ¼½ÿ
Êÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½ÇÿÈ¼¾¾¼½ù¸Æ½¸Æÿ
Ê»»¹¼ÊÈÃÿ·¼ÿÊÇÇ¹Æ¸¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÊ½ÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ·ÃÂ½À¸ÿ·ÃÊ·ÿâ×çÿÃÊ¸ÿÊ½Çÿ
´Â¿¿ÿÈ¼½·Â½¶Æÿ·¼ÿ·ÊÀÆÿÊÿ¾ÆÊ¸¶¹ÆÇÿ
Ê»»¹¼ÊÈÃÿ·¼ÿÊÇÇ¹Æ¸¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸øÿá¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿçÄÆ½È²¯¸ÿ
¹ÆÈÆ½·ÿÚÊ½ÇÊ·¼¹²ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸ÿ
ÕÆ»¼¹·Â½ÄÿÕ¶¿ÆÿÅ¼È¶¸Æ¸ÿ¼½ÿ¼½¿²ÿ·ÃÆÿ
¿Ê¹ÄÆ¸·ÿ¸¼¶¹ÈÆ¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½ÿ
¼¹ÇÆ¹ÿ·¼ÿ¹ÆÇ¶ÈÆÿ·ÃÆÿÉ¶¹ÇÆ½ÿ¼½ÿ¸¾Ê¿¿Æ¹ÿ
ÅÊÈÂ¿Â·ÂÆ¸øõïÿ

ÐÆÿÊ¿¸¼ÿ½¼·Æÿ·ÃÊ·ÿÈ¼¾¾Æ½·Æ¹¸¯ÿ
Ê»»¹¼ÊÈÃÿÊ¿¸¼ÿÂ¸ÿÊ½¼·ÃÆ¹ÿµÆ¹¸Â¼½ÿ¼Åÿ·ÃÆÿ
Ê¹Ä¶¾Æ½·ÿ·ÃÊ·ÿâ×çÿ¾¶¸·ÿÈ¼½¸ÂÇÆ¹ÿ
ÊÇÊ»·Ê·Â¼½ÿÊ½Çÿ¾Â·ÂÄÊ·Â¼½ÿÂ½ÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½øÿÝ¶¸·ÿÊ¸ÿ
â×çÿ¸Ã¼¶¿ÇÿÈ¼½¸ÂÇÆ¹ÿ´ÃÆ·ÃÆ¹ÿ
¾Â·ÂÄÊ·Â¼½ÿ´¼¶¿Çÿ¿ÌÍ¼ÎÌÿÆ½ÇÊ½ÄÆ¹¾Æ½·úÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ´Æÿ¸Ã¼¶¿ÇÿÈ¼½¸ÂÇÆ¹ÿ
´ÃÆ·ÃÆ¹ÿ¾Â·ÂÄÊ·Â¼½ÿ´¼¶¿ÇÿÈÃÎ¿ÌÐ¾Ìÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·øÿå¶·ÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿ
»¹ÆµÂ¼¶¸¿²úÿâ×çÿÇÂ¸ÊÄ¹ÆÆ¸ÿÊ½ÇÿÉÆ¿ÂÆµÆ¸ÿ
Â·¸ÿÊ»»¹¼ÊÈÃÿÉÆ··Æ¹ÿÊÈÃÂÆµÆ¸ÿ·ÃÆÿÄ¼Ê¿¸ÿ¼Åÿ
·ÃÆÿ¸·Ê·¶·Æøÿ
áÂ½Ê¿¿²úÿâ×çÿ¸Â¾»¿²ÿÇÂ¸ÊÄ¹ÆÆ¸ÿ´Â·Ãÿ

·ÃÆÿÈ¼¾¾Æ½·Æ¹ÿ´Ã¼ÿÊ¹Ä¶Æ¸ÿ·ÃÊ·ÿÉÆÈÊ¶¸Æÿ
´ÆÿÊ¹ÆÿÉÆ··Æ¹ÿ¼ÅÅÿ½¼´ÿ·ÃÊ½ÿÉÆÅ¼¹Æÿ·ÃÆÿ
Â½Ç¶¸·¹ÂÊ¿ÿ¹Æµ¼¿¶·Â¼½úÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÈÊ½½¼·ÿÉÆÿÅ¼¶½Çÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹Æøÿç¸ÿ·ÃÆÿãäÿäÂ¹È¶Â·ÿ
½¼·ÆÇÿÂ½ÿ·ÃÆÿå½É¸ÅÿÇÆÈÂ¸Â¼½úÿ°°Ì¾ËÊ½¯¸ÿ
ÊÉÂ¿Â·²ÿ·¼ÿÊ¿·Æ¹ÿÃÂ¸ÿÆ½µÂ¹¼½¾Æ½·ÿÃÊ¸ÿ
ÇÆµÆ¿¼»ÆÇÿÅÊ¹ÿ¾¼¹Æÿ¹Ê»ÂÇ¿²ÿ·ÃÊ½ÿÃÂ¸ÿ
ÊÉÂ¿Â·²ÿ·¼ÿÅ¼¹Æ¸ÆÆÿ´Â·ÃÿÈÆ¹·ÊÂ½·²ÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÃÂ¸ÿÊ¿·Æ¹Ê·Â¼½¸ø¯¯ÿÔÆÆÿå½É¸Åÿ
èÂ¿ÁùûÿñòõÿáøôÇÿÊ·ÿðøÿÓÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ´ÆÿÊ¸ÿ
Êÿ¸¼ÈÂÆ·²ÿÊ¹ÆÿÉÆ··Æ¹ÿ¼ÅÅÿ½¼´ÿ·ÃÊ½ÿõööÿ
²ÆÊ¹¸ÿÊÄ¼úÿÊ½Çÿ·ÃÊ·ÿ»¹¼ÈÆ¸¸Æ¸ÿ·ÃÊ·ÿ
»¹¼Ç¶ÈÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹ÆÿÊÿ¿Ê¹ÄÆÿ
»Ê¹·ÿ¼Åÿ·ÃÂ¸ÿÂ¾»¹¼µÆ¾Æ½·úÿÇ¼Æ¸ÿ½¼·ÿ¾ÆÊ½ÿ
·ÃÊ·ÿ·Ã¼¸Æÿ»¹¼ÈÆ¸¸Æ¸ÿÇ¼ÿ½¼·ÿÃÊµÆÿ
¶½Â½·Æ½ÇÆÇÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸øÿÞ·ÿÊ¿¸¼ÿ´Ê¸ÿ
Æ½·Â¹Æ¿²ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÅ¼¹ÿâ×çÿ·¼ÿ¿¼¼ÀÿÊ·ÿ
°°Æ¾Â¸¸Â¼½¸¯¯ÿÊ¸ÿ·ÃÆÿ»¼¿¿¶·Â¼½ÿ¼½ÈÆÿÂ·ÿÂ¸ÿ
Æ¾Â··ÆÇÿÅ¹¼¾ÿ·ÃÆÿ¸¼¶¹ÈÆÿÂ½·¼ÿ·ÃÆÿÊÂ¹úÿÊ½Çÿ
½¼·ÿÊ¿¸¼ÿÊ¸ÿ·ÃÆÿ»¹¼ÈÆ¸¸ÿ·ÃÊ·ÿÄÆ½Æ¹Ê·Æ¸ÿ·ÃÆÿ
»¼¿¿¶·Â¼½øÿÞ½ÇÆÆÇúÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ°°ÊÂ¹ÿ
»¼¿¿¶·Ê½·¯¯ÿ·Ê¿À¸ÿÂ½ÿ·Æ¹¾¸ÿ¼Åÿ¸¶É¸·Ê½ÈÆ¸ÿ
°°Æ¾Â··ÆÇÿÂ½·¼ÿ¼¹ÿ¼·ÃÆ¹´Â¸ÆÿÆ½·Æ¹ÌÂ½ÄËÿ·ÃÆÿ
Ê¾ÉÂÆ½·ÿÊÂ¹¯¯ÿþäççÿ¸ÆÈ·Â¼½ÿóöôþÄýýøÿÞ·ÿÂ¸ÿ
Æ½·Â¹Æ¿²ÿÊ»»¹¼»¹ÂÊ·ÆÿÅ¼¹ÿâ×çÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ
¼½¿²ÿ·ÃÆÿ¸¶É¸·Ê½ÈÆÿÉÆÂ½ÄÿÆ¾Â··ÆÇÿÊ¸ÿ·ÃÆÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ¼¹ÿÊÂ¹ÿ»¼¿¿¶·Ê½·øÿ

éßûÿàÖÙÿðÚÒÕÑÕÍÌÎÝÌÐÎÆÍÿìÕÑÚÕÑ×ÿàÖÝÌÿ
ëÎÙÙÑÖÐËÍÙÿëÝÍÙÍÿíÑÚÝÑ×ÙÎÿãËÜÓÕÛÿ
êÙÝÓÌÖÿÝÑÚÿÞÙÓØÝÎÙÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿÆ¿ÆµÊ·ÆÇÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½ÿ

·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹Æÿ¼ÅÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
ÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
¾ÊÀÂ½Äÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äÿ¸»ÆÈÂÅÂÈÊ¿¿²ÿ´Â·Ãÿ
¹ÆÄÊ¹Çÿ·¼ÿ¸Â³ÿÀÆ²ÿÇÂ¹ÆÈ·¿²ùÆ¾Â··ÆÇúÿ¿¼½Äùÿ
¿ÂµÆÇÿÊ½Çÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ìÿ
äÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ
Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¾ÊÀÂ½Äÿ·ÃÂ¸ÿÁ¶ÇÄ¾Æ½·ÿ
ÉÊ¸ÆÇÿ¼½ÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿ¼É¸Æ¹µÊ·Â¼½¸ÿÊ½Çÿ
»¹¼ÁÆÈ·ÆÇÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿÂ½·¼ÿ·ÃÆÿ
Å¶·¶¹Æøÿá¶¹·ÃÆ¹¾¼¹Æúÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
Â¸ÿÉÊ¸Â½Äÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äÿ¼½ÿÂ¾»ÊÈ·¸ÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Â·ÃÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
ß¼´ÆµÆ¹úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ
´ÃÆ½ÿ¸ÃÆÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ·ÃÆÿ
ÒøÔøÿ»¼»¶¿Ê·Â¼½ÿ¼Åÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ
¼ÈÈ¶¹¹Â½ÄÿÂ½ÿ¼·ÃÆ¹ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸úÿ·ÃÆÿ
ÈÊ¸ÆÿÅ¼¹ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹ÆÿÂ¸ÿ¼½¿²ÿ¸·¹Æ½Ä·ÃÆ½ÆÇøÿ

êùÿÖÉÌÿêÈ¿ÿÚÂÅÅ¼½ÈÂÃÿèÂÃ¾È¾½¾ÿÂËÿ×È¹ÿßÌ¸ÿ
ã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾Ì¾ÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¾¶¸·ÿÇÆÅÂ½Æÿ·ÃÆÿ
¸È¼»ÆÿÊ½Çÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿ¹Æ¿ÆµÊ½·ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÅ¼¹ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýøÿÞ½ÿ·ÃÂ¸ÿÅÂ½Ê¿ÿ
ÊÈ·Â¼½úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ·ÃÆÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ·ÃÆÿÈ¼¾ÉÂ½ÆÇÿ¾Â³ÿ¼Åÿ¸Â³ÿ
ÀÆ²ÿÇÂ¹ÆÈ·¿²ùÆ¾Â··ÆÇúÿ¿¼½Äù¿ÂµÆÇÿÊ½Çÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
þÃÆ½ÈÆÅ¼¹·Ãÿ°°´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸¯¯ýúÿ´ÃÂÈÃÿ·¼ÄÆ·ÃÆ¹úÿÈ¼½¸·Â·¶·Æÿ·ÃÆÿ
¹¼¼·ÿÈÊ¶¸Æÿ¼ÅÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ½Çÿ·ÃÆÿ¹Æ¸¶¿·Â½ÄÿÂ¾»ÊÈ·¸ÿ¼½ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆøÿÓÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹ÆÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ
¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ
Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆøÿ
â×çÿ¹ÆÈÆÂµÆÇÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿ¼½ÿ

·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÅ¹¼¾ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÊ½Çÿ¸¶¾¾Ê¹Â±Æ¸ÿ
¹Æ¸»¼½¸Æ¸ÿ·¼ÿ¸¼¾Æÿ¼Åÿ·Ã¼¸ÆÿÀÆ²ÿ
È¼¾¾Æ½·¸ÿÉÆ¿¼´ëÿÅ¶¿¿Æ¹ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ
»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿâ×ç¯¸ÿ
ÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·úÿ
Ñ¼¿¶¾ÆÿíøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
ÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÊ·ÿ¼·ÃÆ¹ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿ
È¿Â¾Ê·ÆÿÅ¼¹ÈÆ¹¸ÿÊ¿¸¼ÿ»¿Ê²ÿÊÿ¹¼¿ÆÿÂ½ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿÚÊ½²ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿ
ÆÂ·ÃÆ¹ÿ¸¶»»¼¹·ÆÇÿ¼¹ÿ¼»»¼¸ÆÇÿÂ½È¿¶¸Â¼½ÿ
¼Åÿ¼·ÃÆ¹ÿ¸¶É¸·Ê½ÈÆ¸ÿÂ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿâ×ç¯¸ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ·Ã¼¸Æÿ
È¼¾¾Æ½·¸ÿÊ¹ÆÿÊ¿¸¼ÿ¸¶¾¾Ê¹Â±ÆÇÿÉÆ¿¼´úÿ
Ê½ÇÿÂ½ÿµ¼¿¶¾Æÿíÿ¼Åÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÆ³»¿ÊÂ½ÆÇÿÃÆ¹ÿ

¹Ê·Â¼½Ê¿ÆÿÅ¼¹ÿÇÆÅÂ½Â½ÄÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿÊ¸ÿ·ÃÆÿ
È¼¾ÉÂ½ÆÇÿ¾Â³ÿ¼Åÿ·ÃÆÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸øÿçÅ·Æ¹ÿ
¹ÆµÂÆ´ÿ¼Åÿ·ÃÆÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ¶¸Â½Äÿ·ÃÆÿ¸Ê¾Æÿ
ÇÆÅÂ½Â·Â¼½ÿ¼Åÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÆÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùù÷÷ çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõùóÿìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

õî ÓÃÆÿÞ×ääÿÊ¿¸¼ÿ¹ÆÅÆ¹¸ÿ·¼ÿ·ÃÆ¸Æÿ¸Â³ÿàßà¸ÿÊ¸ÿ¿¼½Äùÿ
¿ÂµÆÇøÿÚÆ·ÃÊ½ÆÿÃÊ¸ÿÊ½ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ¿ÂÅÆ·Â¾Æÿ¼Åÿ
¹¼¶ÄÃ¿²ÿÊÿÇÆÈÊÇÆøÿØ½Æÿ¼Åÿ·ÃÆÿ¾¼¸·ÿÈ¼¾¾¼½¿²ÿ¶¸ÆÇÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿþßáä®õóòÊýÿÃÊ¸ÿÊÿ¿ÂÅÆ·Â¾Æÿ¼Åÿõòÿ
²ÆÊ¹¸øÿÙÂ·¹¼¶¸ÿ¼³ÂÇÆÿÃÊ¸ÿÊÿ¿ÂÅÆ·Â¾Æÿ¼Åÿõõòÿ²ÆÊ¹¸ëÿ
¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆÿ¼µÆ¹ÿóúöööÿ²ÆÊ¹¸ëÿÊ½Çÿ¸¼¾Æÿ
×áä¸ÿ¶»ÿ·¼ÿõöúöööÿ·¼ÿñöúöööÿ²ÆÊ¹¸øÿäÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Â½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÂ¸ÿ¸¼¾Æ·Â¾Æ¸ÿÊ»»¹¼³Â¾Ê·ÆÇÿÊ¸ÿ
ÃÊµÂ½ÄÿÊÿ¿ÂÅÆ·Â¾Æÿ¼Åÿ¹¼¶ÄÃ¿²ÿõööÿ²ÆÊ¹¸úÿÉ¶·ÿÅ¼¹ÿÊÿ
ÄÂµÆ½ÿÊ¾¼¶½·ÿ¼ÅÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆ¾Â··ÆÇÿÊÿÉÆ··Æ¹ÿ
ÇÆ¸È¹Â»·Â¼½ÿÂ¸ÿ·ÃÊ·ÿ¸¼¾ÆÿÅ¹ÊÈ·Â¼½ÿ¼Åÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿÂ¸ÿº¶ÂÈÀ¿²ÿÊÉ¸¼¹ÉÆÇÿÉ²ÿ·ÃÆÿ
¼ÈÆÊ½¸ÿÊ½Çÿ·Æ¹¹Æ¸·¹ÂÊ¿ÿµÆÄÆ·Ê·Â¼½úÿ¸¼¾ÆÿÅ¹ÊÈ·Â¼½ÿ¼Åÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÂÈÿÂ½È¹ÆÊ¸Æÿ´Â¿¿ÿ¼½¿²ÿ¸¿¼´¿²ÿÇÆÈ¹ÆÊ¸Æÿ
¼µÆ¹ÿÊÿ½¶¾ÉÆ¹ÿ¼Åÿ²ÆÊ¹¸úÿÊ½ÇÿÊÿ¸¾Ê¿¿ÿ»¼¹·Â¼½ÿ¼Åÿ·ÃÆÿ
Â½È¹ÆÊ¸Æÿ´Â¿¿ÿ¹Æ¾ÊÂ½ÿÅ¼¹ÿ¾Ê½²ÿÈÆ½·¶¹ÂÆ¸ÿ¼¹ÿ¾¼¹Æøÿ

õí ç¸ÿ¸¶¾¾Ê¹Â±ÆÇÿÂ½ÿâ×ç¯¸ÿÓÔãúÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
ÊµÆ¹ÊÄÆÿ½Æ·ÿÆÅÅÆÈ·ÿ¼Åÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸úÿ»¿¶¸ÿ¼·ÃÆ¹ÿÃ¶¾Ê½ÿ
ÊÈ·ÂµÂ·ÂÆ¸ÿþÌùÊùûÿ¿Ê½Çÿ¶¸ÆÿÈÃÊ½ÄÆÿÊ½ÇÿÊÆ¹¼¸¼¿ÿ
Æ¾Â¸¸Â¼½¸ýúÿ¼½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿÆ½Æ¹Ä²ÿÉÊ¿Ê½ÈÆÿ¸Â½ÈÆÿõïñöÿ
ÃÊ¸ÿÉÆÆ½ÿ¼½Æÿ¼Åÿ´Ê¹¾Â½ÄøÿÓÃÂ¸ÿ·¼·Ê¿ÿ½Æ·ÿÃÆÊ·Â½Äÿ
ÆÅÅÆÈ·úÿ¹ÆÅÆ¹¹ÆÇÿ·¼ÿÊ¸ÿÅ¼¹ÈÂ½ÄúÿÂ¸ÿÆ¸·Â¾Ê·ÆÇÿ·¼ÿÉÆÿûõøðÿ
þûöøðÿ·¼ÿûôøòýÿÐÊ··¸ÿ»Æ¹ÿ¸º¶Ê¹Æÿ¾Æ·Æ¹ÿþÐ÷¾ýýúÿ´Â·Ãÿ
¾¶ÈÃÿ¼Åÿ·ÃÆÿ¹Ê½ÄÆÿ¸¶¹¹¼¶½ÇÂ½Äÿ·ÃÂ¸ÿÆ¸·Â¾Ê·ÆÿÇ¶Æÿ·¼ÿ
¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÊÉ¼¶·ÿ·ÃÆÿÈ¼¼¿Â½ÄÿÊ½Çÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·¸ÿ
¼ÅÿÊÆ¹¼¸¼¿¸øÿÓÃÆÿÈ¼¾ÉÂ½ÆÇÿ¹ÊÇÂÊ·ÂµÆÿÅ¼¹ÈÂ½ÄÿÇ¶Æÿ·¼ÿ
·ÃÆÿÈ¶¾¶¿Ê·ÂµÆÿþÈùÌùûÿõïñöÿ·¼ÿôööñýÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿäØýúÿäßûúÿÊ½ÇÿÙýØÿ
Â¸ÿÆ¸·Â¾Ê·ÆÇÿ·¼ÿÉÆÿûôøóöÿþûôøöïÿ·¼ÿûôøñóýÿÐ÷¾ýøÿÓÃÆÿ
¹Ê·Æÿ¼ÅÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ»¼¸Â·ÂµÆÿ¹ÊÇÂÊ·ÂµÆÿÅ¼¹ÈÂ½ÄÿÇ¶Æÿ·¼ÿ
·ÃÆ¸Æÿ·Ã¹ÆÆÿàßà¸ÿÇ¶¹Â½Äÿ·ÃÆÿÂ½Ç¶¸·¹ÂÊ¿ÿÆ¹ÊÿÂ¸ÿµÆ¹²ÿ
¿ÂÀÆ¿²ÿ·¼ÿÃÊµÆÿÉÆÆ½ÿ¶½»¹ÆÈÆÇÆ½·ÆÇÿÂ½ÿ¾¼¹Æÿ·ÃÊ½ÿ
õöúöööÿ²ÆÊ¹¸øÿ
ôö ×ÌÌÿ¸ÆÈ·Â¼½ÿòÿ¼Åÿ·ÃÆÿÓÔãÿÅ¼¹ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ

Â½Å¼¹¾Ê·Â¼½ÿÊÉ¼¶·ÿ·ÃÆÿ·Ã¹ÆÆÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æÿ
ÇÊ·Ê¸Æ·¸øÿ

ÅÂ½Ê¿ÿÅÂ½ÇÂ½ÄúÿÅ¼¹ÿ·ÃÆÿÅ¼¿¿¼´Â½Äÿ¹ÆÊ¸¼½¸ìÿ
þõýÿÓÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ¸ÃÊ¹Æÿ
È¼¾¾¼½ÿ»¹¼»Æ¹·ÂÆ¸ÿ¹ÆÄÊ¹ÇÂ½Äÿ·ÃÆÂ¹ÿ
È¿Â¾Ê·ÆÿÆÅÅÆÈ·¸ëÿþôýÿ·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÃÊµÆÿÉÆÆ½ÿÆ¸·Â¾Ê·ÆÇÿ·¼ÿÉÆÿ·ÃÆÿ
»¹Â¾Ê¹²ÿÈÊ¶¸Æÿ¼ÅÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ¹Æÿ·ÃÆÿÉÆ¸·ÿ¶½ÇÆ¹¸·¼¼Çÿ
Ç¹ÂµÆ¹¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ½ÇÿÊ¹Æÿ
Æ³»ÆÈ·ÆÇÿ·¼ÿ¹Æ¾ÊÂ½ÿ·ÃÆÿÀÆ²ÿÇ¹ÂµÆ¹ÿ¼Åÿ
Å¶·¶¹ÆÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆëÿþóýÿ·ÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ·ÃÆÿÈ¼¾¾¼½ÿÅ¼È¶¸ÿ
¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¸ÈÂÆ½ÈÆÿ¹Æ¸ÆÊ¹ÈÃÿÊ½Çÿ
»¼¿ÂÈ²ÿÊ½Ê¿²¸Æ¸ÿÊ½ÇÿÇÂ¸È¶¸¸Â¼½¸ëÿþòýÿ
¶¸Â½Äÿ·ÃÆÿÈ¼¾ÉÂ½ÆÇÿ¾Â³ÿ¼Åÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ
Ê¸ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿþµÆ¹¸¶¸ÿÊ½ÿÂ½ÇÂµÂÇ¶Ê¿ÿ
ÄÊ¸ùÉ²ùÄÊ¸ÿÊ»»¹¼ÊÈÃýÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ
·ÃÆÿ¸ÈÂÆ½ÈÆúÿÉÆÈÊ¶¸Æÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊ¹Æÿ½¼·ÿÊ¸¸Æ¸¸ÆÇÿ¼½ÿÊ½ÿ
Â½ÇÂµÂÇ¶Ê¿ÿÄÊ¸ÿÊ»»¹¼ÊÈÃëÿÊ½Çÿþñýÿ¶¸Â½Äÿ
·ÃÆÿÈ¼¾ÉÂ½ÆÇÿ¾Â³ÿ¼Åÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ
È¼½¸Â¸·Æ½·ÿ´Â·Ãÿ»Ê¸·ÿâ×çÿ»¹ÊÈ·ÂÈÆúÿ
´ÃÆ¹Æÿ¸Æ»Ê¹Ê·Æÿ¸¶É¸·Ê½ÈÆ¸ÿÅ¹¼¾ÿ
ÇÂÅÅÆ¹Æ½·ÿ¸¼¶¹ÈÆ¸úÿÉ¶·ÿ´Â·ÃÿÈ¼¾¾¼½ÿ
»¹¼»Æ¹·ÂÆ¸úÿ¾Ê²ÿÉÆÿ·¹ÆÊ·ÆÇÿÊ¸ÿÊÿÈ¿Ê¸¸ÿ
þÌùÊùûÿ¼³ÂÇÆ¸ÿ¼Åÿ½Â·¹¼ÄÆ½ýøÿ

õøÿä¼¾¾¼½ÿ×Ã²¸ÂÈÊ¿ÿ×¹¼»Æ¹·ÂÆ¸ÿ¼Åÿ·ÃÆÿ
ÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ

ÓÃÆÿÈ¼¾¾¼½ÿ»Ã²¸ÂÈÊ¿ÿ»¹¼»Æ¹·ÂÆ¸ÿ
¹Æ¿ÆµÊ½·ÿ·¼ÿ·ÃÆÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ»¹¼É¿Æ¾ÿ
¸ÃÊ¹ÆÇÿÉ²ÿ·ÃÆÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
Â½È¿¶ÇÆÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ·ÃÆ²ÿÊ¹Æÿ¿¼½Äù¿ÂµÆÇÿ
Â½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æøÿ°°Û¼½Äù¿ÂµÆÇ¯¯ÿÂ¸ÿ¶¸ÆÇÿ
ÃÆ¹Æÿ·¼ÿ¾ÆÊ½ÿ·ÃÊ·ÿ·ÃÆÿÄÊ¸ÿÃÊ¸ÿÊÿ¿ÂÅÆ·Â¾Æÿ
Â½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¸¶ÅÅÂÈÂÆ½·ÿ·¼ÿÉÆÈ¼¾Æÿ
Ä¿¼ÉÊ¿¿²ÿ´Æ¿¿ÿ¾Â³ÆÇÿ·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿ
Æ½·Â¹ÆÿÊ·¾¼¸»ÃÆ¹Æúÿ´ÃÂÈÃÿ¹Æº¶Â¹Æ¸ÿÊÿ
¾Â½Â¾¶¾ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ¿ÂÅÆ·Â¾Æÿ¼ÅÿÊÉ¼¶·ÿ
¼½Æÿ²ÆÊ¹øõî ÓÃ¶¸úÿ·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÂ¸ÿÄ¿¼ÉÊ¿ÿÂ½ÿ½Ê·¶¹ÆÿÉÆÈÊ¶¸Æÿ·ÃÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÆ¾Â··ÆÇÿÅ¹¼¾ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿþ¼¹ÿÅ¹¼¾ÿÊ½²ÿ¼·ÃÆ¹ÿ
¹ÆÄÂ¼½ÿ¼Åÿ·ÃÆÿ´¼¹¿ÇýÿÉÆÈ¼¾ÆÿÄ¿¼ÉÊ¿¿²ÿ
´Æ¿¿ÿ¾Â³ÆÇúÿ¸¶ÈÃÿ·ÃÊ·ÿÂ·ÿ´¼¶¿Çÿ½¼·ÿÉÆÿ
¾ÆÊ½Â½ÄÅ¶¿ÿ·¼ÿÇÆÅÂ½Æÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ¸ÿ
·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼µÆ¹ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ¸ÿ¸¼¾ÆÃ¼´ÿÉÆÂ½Äÿ
ÇÂ¸·Â½È·ÿÅ¹¼¾ÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼µÆ¹ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
´¼¹¿Çøÿ
Þ·ÿÂ¸ÿÊ¿¸¼ÿ´Æ¿¿ÿÆ¸·ÊÉ¿Â¸ÃÆÇÿ·ÃÊ·ÿÆÊÈÃÿ¼Åÿ

·ÃÆ¸ÆÿÄÊ¸Æ¸ÿÈÊ½ÿÆ³Æ¹·ÿÊÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ
¼½ÿ·ÃÆÿÈ¿Â¾Ê·ÆÿÉ²ÿ·¹Ê»»Â½ÄÿÂ½ÿÃÆÊ·ÿ·ÃÊ·ÿ
´¼¶¿Çÿ¼·ÃÆ¹´Â¸ÆÿÆ¸ÈÊ»Æÿ·¼ÿ¸»ÊÈÆøÿÓÃÆ¸Æÿ

¸Â³ÿÄÊ¸Æ¸ÿÊ¹ÆÿÇÂ¹ÆÈ·¿²ÿÆ¾Â··ÆÇÿÊ¸ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¹Ê·ÃÆ¹ÿ·ÃÊ½ÿÅ¼¹¾Â½ÄÿÊ¸ÿ
ÊÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÊÅ·Æ¹ÿ
Æ¾Â¸¸Â¼½ÿ¼ÅÿÊÿ»¹ÆùÈ¶¹¸¼¹ÿÄÊ¸øÿàÂµÆ½ÿ
·ÃÆ¸Æÿ»¹¼»Æ¹·ÂÆ¸úÿ·ÃÆÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ·ÃÆÿ
´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ¼ÅÿÆÊÈÃÿ¼Åÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ
ÄÆ½Æ¹Ê¿¿²ÿÉÆ··Æ¹ÿ¶½ÇÆ¹¸·¼¼Çÿ·ÃÊ½ÿ¼·ÃÆ¹ÿ
È¿Â¾Ê·ÆÿÅ¼¹ÈÂ½ÄÿÊÄÆ½·¸ÿ·ÃÊ·ÿÇ¼ÿ½¼·ÿ¸ÃÊ¹Æÿ
·ÃÆ¸Æÿ¸Ê¾Æÿ»¹¼»Æ¹·ÂÆ¸ÿþÊÇÇ¹Æ¸¸ÆÇÿÂ½ÿ
¾¼¹ÆÿÇÆ·ÊÂ¿ÿÉÆ¿¼´ýøÿÓÃÆÿ¼±¼½ÆùÇÆ»¿Æ·Â½Äÿ
¸¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿÂ½È¿¶ÇÆÿ
ÈÃ¿¼¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿþäáä¸ýÿÊ½Çÿ
Ã²Ç¹¼ÈÃ¿¼¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿþßáä¸ýÿÊ¿¸¼ÿ
¸ÃÊ¹Æÿ·ÃÆÿ¸Ê¾Æÿ»Ã²¸ÂÈÊ¿ÿÊ··¹ÂÉ¶·Æ¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÃÆ¹ÆúÿÉ¶·ÿÅ¼¹ÿ¹ÆÊ¸¼½¸ÿ
ÇÂ¸È¶¸¸ÆÇÿ·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿ¹Æ¾ÊÂ½ÇÆ¹ÿ¼Åÿ
·ÃÂ¸ÿ¸ÆÈ·Â¼½ÿÊ¹Æÿ½¼·ÿÉÆÂ½ÄÿÂ½È¿¶ÇÆÇÿÂ½ÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÅ¼¹ÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äøÿ

ôøÿâµÂÇÆ½ÈÆÿÓÃÊ·ÿ·ÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿç¹Æÿ·ÃÆÿ×¹Â¾Ê¹²ÿã¹ÂµÆ¹ÿ¼Åÿä¶¹¹Æ½·ÿ
Ê½Çÿ×¹¼ÁÆÈ·ÆÇÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

ÊøÿÜÆ²ÿØÉ¸Æ¹µÊ·Â¼½¸ÿã¹ÂµÆ½ÿ×¹Â¾Ê¹Â¿²ÿÉ²ÿ
·ÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿ

ÓÃÆÿ¿Ê·Æ¸·ÿÊ¸¸Æ¸¸¾Æ½·ÿ¼Åÿ·ÃÆÿÒÔàäÕ×úÿ
Ê¸ÿ¸¶¾¾Ê¹Â±ÆÇÿÂ½ÿâ×ç¯¸ÿÓÔãúÿÈ¼½ÅÂ¹¾¸ÿ
·ÃÆÿÆµÂÇÆ½ÈÆÿ»¹Æ¸Æ½·ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸ÿ·ÃÊ·ÿÈ¶¹¹Æ½·ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ¹Æÿ½¼´ÿ
Ê·ÿÆ¿ÆµÊ·ÆÇÿÊ½ÇÿÆ¸¸Æ½·ÂÊ¿¿²ÿ
¶½»¹ÆÈÆÇÆ½·ÆÇÿ¿ÆµÆ¿¸ÿÊ¸ÿÊÿ¹Æ¸¶¿·ÿ¼ÅÿÉ¼·Ãÿ
ÃÂ¸·¼¹ÂÈÿÊ½ÇÿÈ¶¹¹Æ½·ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿ
Æ¾Â¸¸Â¼½¸øÿÓÃÆÿÄ¿¼ÉÊ¿ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿÃÊ¸ÿ
Â½È¹ÆÊ¸ÆÇÿÊÉ¼¶·ÿóîÿ»Æ¹ÈÆ½·ÿÅ¹¼¾ÿ»¹Æùÿ
Â½Ç¶¸·¹ÂÊ¿ÿ¿ÆµÆ¿¸ÿ·¼ÿôööíúÿÊ½ÇÿÊ¿¾¼¸·ÿÊ¿¿ÿ
¼Åÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÿÂ¸ÿÇ¶Æÿ·¼ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿ
Æ¾Â¸¸Â¼½¸øÿÓÃÆÿÄ¿¼ÉÊ¿ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½ÿ¼Åÿ¾Æ·ÃÊ½ÆÿÃÊ¸ÿÂ½È¹ÆÊ¸ÆÇÿ
É²ÿõòíÿ»Æ¹ÈÆ½·ÿ¸Â½ÈÆÿ»¹ÆùÂ½Ç¶¸·¹ÂÊ¿ÿ
¿ÆµÆ¿¸ÿþ·Ã¹¼¶ÄÃÿôööïýëÿÊ½Çÿ·ÃÆÿ½Â·¹¼¶¸ÿ
¼³ÂÇÆÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿÃÊ¸ÿÂ½È¹ÆÊ¸ÆÇÿôóÿ
»Æ¹ÈÆ½·ÿþ·Ã¹¼¶ÄÃÿôööïýøÿÓÃÆÿ¼É¸Æ¹µÆÇÿ
È¼½ÈÆ½·¹Ê·Â¼½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ
ÈÊ½ÿÊ¿¸¼ÿÉÆÿÊ··¹ÂÉ¶·ÆÇÿ»¹Â¾Ê¹Â¿²ÿ·¼ÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸øÿÓÃÆÿÂ½Ç¶¸·¹ÂÊ¿ÿ
Å¿¶¼¹Â½Ê·ÆÇÿÄÊ¸Æ¸ÿÃÊµÆÿ¹Æ¿Ê·ÂµÆ¿²ÿ¿¼´ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸úÿÉ¶·ÿ·ÃÆ¸ÆÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
ÃÊµÆÿÊ¿¸¼ÿÉÆÆ½ÿÂ½È¹ÆÊ¸Â½ÄÿÊ½ÇÿÊ¹Æÿ
Ê¿¾¼¸·ÿÆ½·Â¹Æ¿²ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÂ½ÿ¼¹ÂÄÂ½øÿ

ßÂ¸·¼¹ÂÈÿÇÊ·Êÿ¸Ã¼´ÿ·ÃÊ·ÿÈ¶¹¹Æ½·ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ·´¼ÿ
¾¼¸·ÿÂ¾»¼¹·Ê½·ÿÇÂ¹ÆÈ·¿²ÿÆ¾Â··ÆÇúÿ¿¼½Äùÿ
¿ÂµÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿþÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Ê½Çÿ¾Æ·ÃÊ½ÆýÿÊ¹Æÿ´Æ¿¿ÿÊÉ¼µÆÿ·ÃÆÿ½Ê·¶¹Ê¿ÿ
¹Ê½ÄÆÿ¼ÅÿÊ·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
È¼¾»Ê¹ÆÇÿ·¼ÿÊ·ÿ¿ÆÊ¸·ÿ·ÃÆÿ¿Ê¸·ÿðñöúöööÿ
²ÆÊ¹¸øÿç·¾¼¸»ÃÆ¹ÂÈÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÃÊµÆÿÉÆÆ½ÿÂ½È¹ÆÊ¸Â½Äÿ
ÉÆÈÊ¶¸ÆÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿÊ¹Æÿ
¼¶·»ÊÈÂ½Äÿ·ÃÆÿ¹Ê·ÆÿÊ·ÿ´ÃÂÈÃÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÊ¹Æÿ¹Æ¾¼µÆÇÿÅ¹¼¾ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ
É²ÿ½Ê·¶¹Ê¿ÿ»¹¼ÈÆ¸¸Æ¸ÿ¼µÆ¹ÿ·Â¾Æ¸ÈÊ¿Æ¸ÿ¼Åÿ
ÇÆÈÊÇÆ¸ÿ·¼ÿÈÆ½·¶¹ÂÆ¸øÿÞ·ÿÊ¿¸¼ÿ¹Æ¾ÊÂ½¸ÿ
È¿ÆÊ¹ÿ·ÃÊ·ÿ·ÃÆ¸ÆÿÃÂÄÃÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ

·ÃÆÿ¶½Ê¾ÉÂÄ¶¼¶¸ÿ¹Æ¸¶¿·ÿ¼ÅÿÃ¶¾Ê½ÿ
ÊÈ·ÂµÂ·ÂÆ¸øÿ
Ó¼ÄÆ·ÃÆ¹ÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ

Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÈ¼½¸·Â·¶·Æÿ·ÃÆÿ¿Ê¹ÄÆ¸·ÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÇ¹ÂµÆ¹ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆøõí ØÅÿ·ÃÆÿ·¼·Ê¿ÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿ
ÃÆÊ·Â½ÄÿÆÅÅÆÈ·ÿÈÊ¶¸ÆÇÿÉ²ÿ·ÃÆÿ
ÊÈÈ¶¾¶¿Ê·Â¼½ÿ¼Åÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ»¿¶¸ÿ¼·ÃÆ¹ÿ´Ê¹¾Â½Äÿ
ÊÄÆ½·¸ÿþ·ÃÊ·ÿÇ¼ÿ½¼·ÿ¾ÆÆ·ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÈ¹Â·Æ¹ÂÊÿ·ÃÊ·ÿ»Æ¹·ÊÂ½ÿ·¼ÿ
·ÃÆÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ýÿ¸Â½ÈÆÿ»¹Æùÿ
Â½Ç¶¸·¹ÂÊ¿ÿ·Â¾Æ¸úÿ·ÃÆÿÈ¼¾ÉÂ½ÆÇÿÃÆÊ·Â½Äÿ
ÆÅÅÆÈ·ÿ¼Åÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æ¸ÿ
Â¸ÿ¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿ¹¼¶ÄÃ¿²ÿïñÿ»Æ¹ÈÆ½·úÿ
Ê½ÇÿÂ·ÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·ÃÊ·ÿ·ÃÂ¸ÿ¸ÃÊ¹Æÿ¾Ê²ÿ
Ä¹¼´ÿ¿Ê¹ÄÆ¹ÿ¼µÆ¹ÿ·Â¾ÆúÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿ
ÉÆ¿¼´øÿ
ÐÊ¹¾Â½Äÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ¸²¸·Æ¾ÿÂ¸ÿ

¶½Æº¶Âµ¼ÈÊ¿úÿÊ¸ÿÂ¸ÿ½¼´ÿÆµÂÇÆ½·ÿÅ¹¼¾ÿ
¼É¸Æ¹µÊ·Â¼½¸ÿ¼ÅÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿÄ¿¼ÉÊ¿ÿ
ÊµÆ¹ÊÄÆÿÊÂ¹ÿÊ½Çÿ¼ÈÆÊ½ÿ·Æ¾»Æ¹Ê·¶¹Æ¸úÿ
´ÂÇÆ¸»¹ÆÊÇÿ¾Æ¿·Â½Äÿ¼Åÿ¸½¼´ÿÊ½ÇÿÂÈÆúÿ
Ê½Çÿ¹Â¸Â½ÄÿÄ¿¼ÉÊ¿ÿÊµÆ¹ÊÄÆÿ¸ÆÊÿ¿ÆµÆ¿øÿ
à¿¼ÉÊ¿ÿ¾ÆÊ½ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÃÊµÆÿ
¹Â¸Æ½ÿÉ²ÿöøïòÿþäÿþõøóÿþáýÿþýöøõîÿþäýÿ¼µÆ¹ÿ
·ÃÆÿ¿Ê¸·ÿõööÿ²ÆÊ¹¸øÿâÂÄÃ·ÿ¼Åÿ·ÃÆÿõöÿ
´Ê¹¾Æ¸·ÿ²ÆÊ¹¸ÿ¼½ÿ¹ÆÈ¼¹ÇÿÃÊµÆÿ¼ÈÈ¶¹¹ÆÇÿ
¸Â½ÈÆÿôööõøÿà¿¼ÉÊ¿ÿ¾ÆÊ½ÿ¸¶¹ÅÊÈÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ´Ê¸ÿÃÂÄÃÆ¹ÿÇ¶¹Â½Äÿ·ÃÆÿ¿Ê¸·ÿ
ÅÆ´ÿÇÆÈÊÇÆ¸ÿ¼Åÿ·ÃÆÿôö·ÃÿÈÆ½·¶¹²ÿ·ÃÊ½ÿ
Ç¶¹Â½ÄÿÊ½²ÿÈ¼¾»Ê¹ÊÉ¿Æÿ»Æ¹Â¼ÇÿÇ¶¹Â½Äÿ
·ÃÆÿ»¹ÆÈÆÇÂ½ÄÿÅ¼¶¹ÿÈÆ½·¶¹ÂÆ¸øÿ
ÓÃÆÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÈ¼¹Çÿ

¹Æ¿ÂÆ¸ÿ¼½ÿ·Ã¹ÆÆÿ¾ÊÁ¼¹ÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æÿ
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¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÈ¼½·Â½¶Æÿ
ÇÆÈ¹ÆÊ¸Â½ÄÿÇ¶Æÿ·¼ÿ·ÃÆÿ»ÃÊ¸Æù¼¶·ÿ
¸ÈÃÆÇ¶¿Æÿ¶½ÇÆ¹ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿ
¼½ÿÔ¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿãÆ»¿Æ·Æÿ·ÃÆÿØ±¼½Æÿ
ÛÊ²Æ¹øÿä¼½¸ÂÇÆ¹ÊÉ¿Æÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿ
¸¶¹¹¼¶½Çÿ·ÃÆÿÆ¸·Â¾Ê·Æ¸ÿÊ½ÇÿÅ¶·¶¹Æÿ
»¹¼ÁÆÈ·Â¼½¸ÿ¼ÅÿÊ½·Ã¹¼»¼ÄÆ½ÂÈÿÊÆ¹¼¸¼¿¸ëÿ
Å¶·¶¹ÆÿÊ·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ
ÊÆ¹¼¸¼¿¸úÿÊ½Çÿ·Ã¶¸ÿ·ÃÆÂ¹ÿ¹Æ¸»ÆÈ·ÂµÆÿ
ÃÆÊ·Â½Äÿ¼¹ÿÈ¼¼¿Â½ÄÿÆÅÅÆÈ·¸úÿ´Â¿¿ÿÇÆ»Æ½Çÿ
¾¶ÈÃÿ¾¼¹Æÿ¼½ÿÊ¸¸¶¾»·Â¼½¸ÿÊÉ¼¶·ÿÅ¶·¶¹Æÿ
Æ¾Â¸¸Â¼½¸ÿÉÆÈÊ¶¸Æÿ¼Åÿ·ÃÆÂ¹ÿ¸Ã¼¹·ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿ¿ÂÅÆ·Â¾Æ¸ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ
¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ
á¶·¶¹Æÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿÈ¼¶¹¸Æÿ¼Åÿ·ÃÆÿ

ôõ¸·ÿÈÆ½·¶¹²úÿÆµÆ½ÿ¶½ÇÆ¹ÿ¸ÈÆ½Ê¹Â¼¸ÿ¼Åÿ
¿¼´ÿÆ¾Â¸¸Â¼½¸ÿÄ¹¼´·ÃúÿÂ¸ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ·¼ÿ
ÉÆÿÄ¹ÆÊ·Æ¹ÿ·ÃÊ½ÿ¼É¸Æ¹µÆÇÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ
·ÃÆÿ»Ê¸·ÿÈÆ½·¶¹²øÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿÈ¿Â¾Ê·Æÿ
¾¼ÇÆ¿ÿ¸Â¾¶¿Ê·Â¼½¸ÿ¸¶¾¾Ê¹Â±ÆÇÿÉ²ÿ·ÃÆÿ
Þ×ääúÿ·Ã¹¼¶ÄÃÿÊÉ¼¶·ÿôöóöúÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
´Ê¹¾Â½Äÿ¹Ê·ÆÿÂ¸ÿÊÅÅÆÈ·ÆÇÿ¿Â··¿ÆÿÉ²ÿ·ÃÆÿ
ÈÃ¼ÂÈÆÿ¼ÅÿÇÂÅÅÆ¹Æ½·ÿÅ¶·¶¹ÆÿÆ¾Â¸¸Â¼½ÿ
¸ÈÆ½Ê¹Â¼¸øÿå²ÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÆÿÈÆ½·¶¹²úÿ
»¹¼ÁÆÈ·ÆÇÿÊµÆ¹ÊÄÆÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äÿ

þÈ¼¾»Ê¹ÆÇÿ·¼ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ
Ê¹¼¶½ÇÿõííöýÿµÊ¹ÂÆ¸ÿ¸ÂÄ½ÂÅÂÈÊ½·¿²ÿ
ÇÆ»Æ½ÇÂ½Äÿ¼½ÿÆ¾Â¸¸Â¼½¸ÿ¸ÈÆ½Ê¹Â¼ÿÊ½Çÿ
È¿Â¾Ê·Æÿ¸Æ½¸Â·ÂµÂ·²ÿÊ¸¸¶¾»·Â¼½¸úÿ¹Ê½ÄÂ½Äÿ
Å¹¼¾ÿõøîÿ·¼ÿòøö þäÿþóøôÿ·¼ÿïøô þáýúÿ´Â·ÃÿÊ½ÿ
¶½ÈÆ¹·ÊÂ½·²ÿ¹Ê½ÄÆÿ¼Åÿõøõÿ·¼ÿðøò þäÿþôøöÿ·¼ÿ
õõøñ þáýøÿ
ç¿¿ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ¸ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿ

·¼ÿ´Ê¹¾ÿÇ¶¹Â½Äÿ·ÃÂ¸ÿÈÆ½·¶¹²úÿÊ½Çÿ¾¼¸·ÿ
Ê¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ
·¼ÿ´Ê¹¾ÿÉ²ÿ¾¼¹Æÿ·ÃÊ½ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
ÊµÆ¹ÊÄÆøÿÓÃÆÿ¿Ê¹ÄÆ¸·ÿ´Ê¹¾Â½ÄÿÂ¸ÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿ¼ÈÈ¶¹ÿÂ½ÿ´Â½·Æ¹ÿ¼µÆ¹ÿ
½¼¹·ÃÆ¹½ÿ»Ê¹·¸ÿ¼Åÿç¿Ê¸ÀÊøÿÞ½ÿ´Æ¸·Æ¹½úÿ
ÈÆ½·¹Ê¿ÿÊ½ÇÿÆÊ¸·Æ¹½ÿ¹ÆÄÂ¼½¸ÿ¼ÅÿÙ¼¹·Ãÿ
ç¾Æ¹ÂÈÊúÿ·ÃÆÿ»¹¼ÁÆÈ·ÆÇÿ´Ê¹¾Â½ÄÿÃÊ¸ÿ¿Æ¸¸ÿ
¸ÆÊ¸¼½Ê¿ÿµÊ¹ÂÊ·Â¼½ÿÊ½ÇÿÂ¸ÿ½¼·ÿÊ¸ÿ¿Ê¹ÄÆúÿ
Æ¸»ÆÈÂÊ¿¿²ÿ½ÆÊ¹ÿ·ÃÆÿÈ¼Ê¸·úÿÈ¼½¸Â¸·Æ½·ÿ
´Â·Ãÿ¿Æ¸¸ÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¼ÈÆÊ½¸øÿ

óøÿÓÃÆÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿç¹Æÿ
ä¶¹¹Æ½·¿²ÿ·ÃÆÿä¼¾¾¼½ÿá¼È¶¸ÿ¼Åÿ·ÃÆÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿÔÈÂÆ½ÈÆÿÊ½Çÿ×¼¿ÂÈ²ÿ
ä¼¾¾¶½Â·ÂÆ¸ÿ

ÓÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ
È¶¹¹Æ½·¿²ÿ·ÃÆÿÈ¼¾¾¼½ÿÅ¼È¶¸ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
¸ÈÂÆ½ÈÆÿÊ½Çÿ»¼¿ÂÈ²ÿÊ½Ê¿²¸Æ¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸øÿá¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆÿÒ½Â·ÆÇÿ
ÙÊ·Â¼½¸ÿá¹Ê¾Æ´¼¹Àÿä¼½µÆ½·Â¼½ÿ¼½ÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿþÒÙáäääýúÿ¸ÂÄ½ÆÇÿÊ½Çÿ
¹Ê·ÂÅÂÆÇÿÉ²ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ½ÿõííôúÿ
¹Æº¶Â¹Æ¸ÿÂ·¸ÿ¸ÂÄ½Ê·¼¹ÂÆ¸ÿ·¼ÿ°°ÇÆµÆ¿¼»úÿ
»Æ¹Â¼ÇÂÈÊ¿¿²ÿ¶»ÇÊ·Æúÿ»¶É¿Â¸ÃÿÊ½Çÿ¾ÊÀÆÿ
ÊµÊÂ¿ÊÉ¿Æÿü ü üÿ½Ê·Â¼½Ê¿ÿÂ½µÆ½·¼¹ÂÆ¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿÉ²ÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ
¹Æ¾¼µÊ¿¸ÿÉ²ÿ¸Â½À¸ÿ¼ÅÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿úÿ¶¸Â½ÄÿÈ¼¾»Ê¹ÊÉ¿Æÿ
¾Æ·Ã¼Ç¼¿¼ÄÂÆ¸ÿü ü ü¯¯ ýû ýú Ó¼ÿÇÊ·Æúÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÒÙáäääÿÊÈ·Â¼½¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÃÊ¸ÿÉÆÆ½ÿ¼½ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ·ÃÆÿ¸Ê¾ÆÿÅ¼È¶¸ÿ
¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸øÿ
åÆÈÊ¶¸Æÿ¼Åÿ·ÃÆ¸ÆÿÈ¼¾¾¼½ÿ»¹¼»Æ¹·ÂÆ¸úÿ

Â·ÿÃÊ¸ÿÊ¿¸¼ÿÉÆÈ¼¾ÆÿÈ¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿ·¼ÿ
È¼¾»Ê¹Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ¼½ÿÊÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
Æº¶ÂµÊ¿Æ½·ÿÉÊ¸Â¸úÿÉÊ¸ÆÇÿ¼½ÿÆÊÈÃÿÄÊ¸¯¸ÿ
´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿþ·ÃÆÿÇÆ¸ÂÄ½Ê·ÆÇÿ¹ÆÅÆ¹Æ½ÈÆÿÄÊ¸ýÿ
¼µÆ¹ÿÊÿ¸»ÆÈÂÅÂÆÇÿ·Â¾ÆÅ¹Ê¾Æøÿá¼¹ÿ
Æ³Ê¾»¿ÆúÿÉ¼·Ãÿ·ÃÆÿÊ½½¶Ê¿ÿáÃ»ÌÃ½Â¿¸ÿÂËÿ
Õù×ùÿã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾Ì¾ÿÐÃÍÿ×ÈÃÆ¾ÿ
»¶É¿Â¸ÃÆÇÿÉ²ÿâ×çÿÊ½Çÿ·ÃÆÿ¹ÆÈÆ½·¿²ÿ
ÅÂ½Ê¿Â±ÆÇÿâ×çÿÚÊ½ÇÊ·¼¹²ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸ÿÕÆ»¼¹·Â½ÄÿÕ¶¿ÆÿþïòÿáÕÿñðôðöýúÿ¶¸Æÿ
·ÃÆÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆº¶ÂµÊ¿Æ½·ÿ¾Æ·¹ÂÈÿ·¼ÿ

¸¶¾ÿÊ½ÇÿÈ¼¾»Ê¹Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸úÿÊ½Çÿ·Ã¶¸ÿ
ÊÈÈÆ»·ÿ·ÃÆÿÈ¼¾¾¼½ÿÈ¿Â¾Ê·Æù¹Æ¿ÆµÊ½·ÿ
»¹¼»Æ¹·ÂÆ¸ÿ¼Åÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ·ÃÆÂ¹ÿ
·¹ÆÊ·¾Æ½·ÿÊ¸ÿÊÿÄ¹¼¶»øÿÓÃÂ¸ÿÂ¸ÿÊ¿¸¼ÿ
È¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿÂ½·Æ¹½Ê·Â¼½Ê¿¿²ÿÊ¸ÿ·ÃÆÿ
ÒÙáäääÿ¹Æ»¼¹·Â½ÄÿÄ¶ÂÇÆ¿Â½Æ¸ÿÅ¼¹ÿ
ÇÆµÆ¿¼»ÆÇÿÈ¼¶½·¹ÂÆ¸úÿÊ½Çÿ·ÃÆÿä¿ÆÊ½ÿ
ãÆµÆ¿¼»¾Æ½·ÿÚÆÈÃÊ½Â¸¾ÿ»¹¼ÈÆÇ¶¹Æ¸ÿÅ¼¹ÿ
ÇÆµÆ¿¼»Â½ÄÿÈ¼¶½·¹ÂÆ¸ÿÉ¼·Ãÿ¹Æº¶Â¹Æÿ·ÃÆÿ
¶¸Æÿ¼ÅÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½Äÿ»¼·Æ½·ÂÊ¿¸ÿ
»¶É¿Â¸ÃÆÇÿÉ²ÿ·ÃÆÿÞ×ääÿ·¼ÿÈ¼½µÆ¹·ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½·¼ÿ·ÃÆÂ¹ÿ¹Æ¸»ÆÈ·ÂµÆÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆº¶ÂµÊ¿Æ½·ÿ¶½Â·¸øÿ

òøÿãÆÅÂ½Â½ÄÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
çÄÄ¹ÆÄÊ·Æÿà¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿÞ¸ÿä¼½¸Â¸·Æ½·ÿÐÂ·ÃÿâµÊ¿¶Ê·Â¼½ÿ¼Åÿ
ÕÂ¸À¸ÿÊ½ÇÿÞ¾»ÊÈ·¸ÿã¶Æÿ·¼ÿß¶¾Ê½ùÿ
Þ½Ç¶ÈÆÇÿä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

åÆÈÊ¶¸Æÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
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¼ÅÿÈ¶¹¹Æ½·ÿÊ½Çÿ»¹¼ÁÆÈ·ÆÇÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ¿¿ÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
¹Â¸À¸ÿÇ¶Æÿ·¼ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆ­´ÃÆ·ÃÆ¹ÿ·ÃÆ¸Æÿ¹Â¸À¸ÿÊ¹Æÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹ÆúÿÈÃÊ½ÄÆ¸ÿÂ½ÿ»¹ÆÈÂ»Â·Ê·Â¼½úÿÊÿ
¹Â¸ÆÿÂ½ÿ¸ÆÊÿ¿ÆµÆ¿¸úÿÈÃÊ½ÄÆ¸ÿÂ½ÿ·ÃÆÿ
Å¹Æº¶Æ½È²ÿÊ½ÇÿÂ½·Æ½¸Â·²ÿ¼Åÿ´ÆÊ·ÃÆ¹ÿ
ÆµÆ½·¸úÿ¼¹ÿ¾¼¹ÆÿÇÂ¹ÆÈ·¿²ÿ´Â·Ãÿ·ÃÆÿ
Æ¿ÆµÊ·ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
·ÃÆ¾¸Æ¿µÆ¸­ÈÊ½ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÂ¸ÿ
ÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ

ñøÿãÆÅÂ½Â½Äÿ·ÃÆÿçÂ¹ÿ×¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
çÄÄ¹ÆÄÊ·Æÿà¹¼¶»ÿ¼ÅÿÔÂ³ÿà¹ÆÆ½Ã¼¶¸Æÿ
àÊ¸Æ¸ÿÞ¸ÿä¼½¸Â¸·Æ½·ÿÐÂ·Ãÿ×Ê¸·ÿâ×çÿ
×¹ÊÈ·ÂÈÆÿ

Ó¹ÆÊ·Â½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ¸ÿ·ÃÆÿ
ÊÄÄ¹ÆÄÊ·Æÿ¼Åÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ¼·ÃÆ¹ÿ»¹¼µÂ¸Â¼½¸ÿ
¼Åÿ·ÃÆÿäççÿÊ½Çÿ»¹ÆµÂ¼¶¸ÿâ×çÿ»¹ÊÈ·ÂÈÆÿ
¶½ÇÆ¹ÿ·ÃÆÿäççúÿ´ÃÆ¹Æÿ¸Æ»Ê¹Ê·Æÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÇÂÅÅÆ¹Æ½·ÿ¸¼¶¹ÈÆ¸ÿÉ¶·ÿ
´Â·ÃÿÈ¼¾¾¼½ÿ»¹¼»Æ¹·ÂÆ¸ÿ¾Ê²ÿÉÆÿ·¹ÆÊ·ÆÇÿ
Ê¸ÿÊÿÈ¿Ê¸¸ÿþÌùÊùûÿ»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿþ×Úýýøÿ
ÓÃÂ¸ÿÊ»»¹¼ÊÈÃÿÊÇÇ¹Æ¸¸Æ¸ÿ·ÃÆÿ·¼·Ê¿úÿ
È¶¾¶¿Ê·ÂµÆÿÆÅÅÆÈ·ÿ·ÃÊ·ÿ·ÃÆÿÆ¿ÆµÊ·ÆÇÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÃÊµÆÿ¼½ÿÈ¿Â¾Ê·ÆúÿÊ½Çÿ
·Ã¶¸ÿ¼½ÿÇÂÅÅÆ¹Æ½·ÿÆ¿Æ¾Æ½·¸ÿ¼ÅÿÃÆÊ¿·Ãúÿ
¸¼ÈÂÆ·²ÿÊ½Çÿ·ÃÆÿÆ½µÂ¹¼½¾Æ½·øôòÿ
â×çÿ·¹ÆÊ·¸úÿÅ¼¹ÿÆ³Ê¾»¿Æúÿ×ÚÿÊ¸ÿÊÿ

È¼¾¾¼½ÿÈ¿Ê¸¸ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ëÿ×ÚÿÂ¸ÿÊÿ
È¼¾»¿Æ³ÿ¾Â³·¶¹Æÿ¼ÅÿÆ³·¹Æ¾Æ¿²ÿ¸¾Ê¿¿ÿ
»Ê¹·ÂÈ¿Æ¸ÿÊ½Çÿ¿Âº¶ÂÇÿÇ¹¼»¿Æ·¸øÿ×Ê¹·ÂÈ¿Æÿ
»¼¿¿¶·Â¼½ÿÂ¸ÿ¾ÊÇÆÿ¶»ÿ¼ÅÿÊÿ½¶¾ÉÆ¹ÿ¼Åÿ
È¼¾»¼½Æ½·¸úÿÂ½È¿¶ÇÂ½ÄÿÊÈÂÇ¸ÿþ¸¶ÈÃÿÊ¸ÿ
½Â·¹Ê·Æ¸ÿÊ½Çÿ¸¶¿ÅÊ·Æ¸ýúÿ¼¹ÄÊ½ÂÈÿÈÃÆ¾ÂÈÊ¿¸úÿ
¾Æ·Ê¿¸úÿÊ½Çÿ¸¼Â¿ÿ¼¹ÿÇ¶¸·ÿ»Ê¹·ÂÈ¿Æ¸øÿ
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Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆÈÂ¸Â¼½ÿ¶½ÇÆ¹ÿäççÿ
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È¼½·¹ÂÉ¶·Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊ½Çÿ
ÇÆ¸Æ¹µÆÿÈÊ¹ÆÅ¶¿ÿÊ··Æ½·Â¼½úÿÉ¶·ÿÊ¹Æÿ½¼·ÿ
ÉÆÂ½ÄÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
ÇÆÅÂ½Â·Â¼½ÿÅ¼¹ÿ·ÃÂ¸ÿ»Ê¹·ÂÈ¶¿Ê¹ÿÊÈ·Â¼½øÿ
ÓÃÆ¸Æÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
Â¾¾ÆÇÂÊ·Æ¿²ÿÉÆ¿¼´øÿ

Êøÿå¿ÊÈÀÿäÊ¹É¼½ÿ

ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿ¹Æº¶Æ¸·ÿ·ÃÊ·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÉÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÉÆÈÊ¶¸Æÿ¼ÅÿÂ·¸ÿ´Ê¹¾Â½Äÿ
ÆÅÅÆÈ·ÿ¼½ÿ·ÃÆÿÈ¿Â¾Ê·Æøÿå¿ÊÈÀÿÈÊ¹É¼½ÿÂ¸ÿ½¼·ÿ
ÊÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸úÿ¹Ê·ÃÆ¹úÿÂ·ÿÂ¸ÿÊ½ÿÊÆ¹¼¸¼¿ÿ
»Ê¹·ÂÈ¿Æÿ·ÃÊ·ÿ¹Æ¸¶¿·¸ÿÅ¹¼¾ÿ·ÃÆÿÂ½È¼¾»¿Æ·Æÿ
È¼¾É¶¸·Â¼½ÿ¼ÅÿÈÊ¹É¼½ÿÈ¼½·ÊÂ½ÆÇÿÂ½ÿ
Å¼¸¸Â¿ÿÅ¶Æ¿¸ÿÊ½ÇÿÉÂ¼¾Ê¸¸úÿÊ½Çÿ¹Æ¾ÊÂ½¸ÿÂ½ÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÅ¼¹ÿ¼½¿²ÿÊÉ¼¶·ÿÊÿ´ÆÆÀøÿ
Ò½¿ÂÀÆÿÊ½²ÿ¼Åÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÉÆÂ½ÄÿÊÇÇ¹Æ¸¸ÆÇÿÉ²ÿ·ÃÂ¸ÿÊÈ·Â¼½úÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÂ¸ÿÊÿÈ¼¾»¼½Æ½·ÿ¼Åÿ»Ê¹·ÂÈ¶¿Ê·Æÿ
¾Ê··Æ¹ÿþ×Úýúÿ´ÃÆ¹Æÿ×ÚÿÂ¸ÿÊÿÈ¹Â·Æ¹ÂÊÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿ¶½ÇÆ¹ÿ¸ÆÈ·Â¼½ÿõöîÿ¼Åÿ·ÃÆÿäççøÿ
ÓÃÆÿÆ³·Æ½·ÿ·¼ÿ´ÃÂÈÃÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ¾ÊÀÆ¸ÿ
¶»ÿ·¼·Ê¿ÿ×ÚÿµÊ¹ÂÆ¸ÿÉ²ÿÆ¾Â¸¸Â¼½ÿ¸¼¶¹ÈÆúÿ
´ÃÆ¹ÆúÿÅ¼¹ÿÆ³Ê¾»¿ÆúÿÇÂÆ¸Æ¿ÿµÆÃÂÈ¿Æÿ×Úÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·ÊÂ½ÿÊÿÃÂÄÃÆ¹ÿÅ¹ÊÈ·Â¼½ÿ¼Åÿ
É¿ÊÈÀÿÈÊ¹É¼½ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ¾¼¸·ÿ¼·ÃÆ¹ÿ
×ÚÿÆ¾Â¸¸Â¼½ÿ¸¼¶¹ÈÆ¸øÿå¿ÊÈÀÿÈÊ¹É¼½ÿ
ÈÊ¶¸Æ¸ÿÊÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿ»¹Â¾Ê¹Â¿²ÿÉ²ÿ
ÊÉ¸¼¹ÉÂ½ÄÿÂ½È¼¾Â½ÄÿÊ½Çÿ¹ÆÅ¿ÆÈ·ÆÇÿ
¸¶½¿ÂÄÃ·ÿþ´ÃÆ¹ÆÊ¸ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
ÈÊ¶¸Æÿ´Ê¹¾Â½ÄÿÉ²ÿ·¹Ê»»Â½Äÿ¼¶·Ä¼Â½Äúÿ
Â½Å¹Ê¹ÆÇÿÃÆÊ·ýúÿÊ½ÇÿÉ²ÿÇÊ¹ÀÆ½Â½ÄÿÉ¹ÂÄÃ·ÿ
¸¶¹ÅÊÈÆ¸ÿ¸¶ÈÃÿÊ¸ÿ¸½¼´ÿÊ½ÇÿÂÈÆúÿ´ÃÂÈÃÿ
¹ÆÇ¶ÈÆ¸ÿ¹ÆÅ¿ÆÈ·ÂµÂ·²øÿÓÃÂ¸ÿ¿Ê··Æ¹ÿÆÅÅÆÈ·úÿÂ½ÿ
»Ê¹·ÂÈ¶¿Ê¹úÿÃÊ¸ÿÉÆÆ½ÿ¹ÊÂ¸Â½ÄÿÈ¼½ÈÆ¹½¸ÿ
ÊÉ¼¶·ÿ·ÃÆÿ¹¼¿ÆÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ¾Ê²ÿÉÆÿ
»¿Ê²Â½ÄÿÂ½ÿ¼É¸Æ¹µÆÇÿ´Ê¹¾Â½ÄÿÊ½ÇÿÂÈÆÿ
¾Æ¿·ÿÂ½ÿ·ÃÆÿç¹È·ÂÈøÿ

ç¸ÿ¸·Ê·ÆÇÿÂ½ÿ·ÃÆÿç»¹Â¿ÿôööíÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·ÃÆ¹Æÿ¹Æ¾ÊÂ½ÿ¸¼¾Æÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
¸ÈÂÆ½·ÂÅÂÈÿ¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÊÉ¼¶·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½¯¸ÿ·¼·Ê¿ÿÈ¿Â¾Ê·ÆÿÆÅÅÆÈ·úôñ Ê¸ÿ´Æ¿¿ÿÊ¸ÿ
È¼½ÈÆ¹½¸ÿÊÉ¼¶·ÿÃ¼´ÿ·¼ÿ·¹ÆÊ·ÿ·ÃÆÿ¸Ã¼¹·ùÿ
¿ÂµÆÇÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿÆ¾Â¸¸Â¼½¸ÿÊ¿¼½Ä¸ÂÇÆÿ
·ÃÆÿ¿¼½Äù¿ÂµÆÇúÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ½ÿÊÿÈ¼¾¾¼½ÿÅ¹Ê¾Æ´¼¹ÀÿþÌùÊùûÿ
´ÃÊ·ÿÊ¹Æÿ·ÃÆÿÊ»»¹¼»¹ÂÊ·Æÿ¾Æ·¹ÂÈ¸ÿ·¼ÿ
È¼¾»Ê¹Æÿ·ÃÆÿ´Ê¹¾Â½ÄÿÊ½Ç÷¼¹ÿÈ¿Â¾Ê·Æÿ
ÆÅÅÆÈ·¸ÿ¼Åÿ·ÃÆÿÇÂÅÅÆ¹Æ½·ÿ¸¶É¸·Ê½ÈÆ¸úÿÄÂµÆ½ÿ
·ÃÊ·úÿ¶½¿ÂÀÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ·ÃÆÿ
¾ÊÄ½Â·¶ÇÆÿ¼ÅÿÊÆ¹¼¸¼¿ÿÆÅÅÆÈ·¸ÿÈÊ½ÿµÊ¹²ÿ
Â¾¾Æ½¸Æ¿²ÿ´Â·Ãÿ¿¼ÈÊ·Â¼½ÿÊ½Çÿ¸ÆÊ¸¼½ÿ¼Åÿ
Æ¾Â¸¸Â¼½¸ýøÿÙÆµÆ¹·ÃÆ¿Æ¸¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿÉ¿ÊÈÀÿ
ÈÊ¹É¼½ÿÂ¸ÿÊ½ÿÂ¾»¼¹·Ê½·ÿÈ¿Â¾Ê·ÆÿÅ¼¹ÈÂ½Äÿ
ÊÄÆ½·ÿÊ½Çÿ·ÊÀÆ¸ÿµÆ¹²ÿ¸Æ¹Â¼¶¸¿²ÿ·ÃÆÿ
Æ¾Æ¹ÄÂ½Äÿ¸ÈÂÆ½ÈÆÿ¼½ÿÉ¿ÊÈÀÿÈÊ¹É¼½¯¸ÿ
È¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ
ÄÆ½Æ¹Ê¿ÿÊ½Çÿ·ÃÆÿÃÂÄÃÿ¹Ê·Æ¸ÿ¼Åÿ¼É¸Æ¹µÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿ·ÃÆÿç¹È·ÂÈÿÂ½ÿ
»Ê¹·ÂÈ¶¿Ê¹øÿç¸ÿ½¼·ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿâ×çÿÃÊ¸ÿµÊ¹Â¼¶¸ÿ»Æ½ÇÂ½Äÿ
»Æ·Â·Â¼½¸ÿ¶½ÇÆ¹ÿ·ÃÆÿäççÿÈÊ¿¿Â½Äÿ¼½ÿ·ÃÆÿ
çÄÆ½È²ÿ·¼ÿ¾ÊÀÆÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÅÂ½ÇÂ½ÄÿÊ½Çÿ¹ÆÄ¶¿Ê·ÆÿÉ¿ÊÈÀÿÈÊ¹É¼½ÿ
Æ¾Â¸¸Â¼½¸øÿ

ÉøÿØ·ÃÆ¹ÿä¿Â¾Ê·Æÿá¼¹ÈÆ¹¸ÿ

ÓÃÆ¹ÆÿÊ¹Æÿ¼·ÃÆ¹ÿÈ¿Â¾Ê·ÆÿÅ¼¹ÈÆ¹¸ÿ·ÃÊ·ÿ
»¿Ê²ÿÊÿ¹¼¿ÆÿÂ½ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ·ÃÊ·ÿ´Æ¹Æÿ¾Æ½·Â¼½ÆÇÿÂ½ÿ·ÃÆÿ
×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÊ½Çÿ´Æ¹Æÿ·ÃÆÿ¸¶ÉÁÆÈ·ÿ
¼Åÿ¸¼¾Æÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸øÿÓÃÆ¸Æÿ
Â½È¿¶ÇÆÿ·ÃÆÿ¸·¹Ê·¼¸»ÃÆ¹ÂÈÿ¼±¼½Æùÿ
ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸úÿ½Â·¹¼ÄÆ½ÿ
·¹ÂÅ¿¶¼¹ÂÇÆÿþÙáüýúÿ´Ê·Æ¹ÿµÊ»¼¹úÿÊ½Çÿ
·¹¼»¼¸»ÃÆ¹ÂÈÿ¼±¼½Æøÿ
ç¸ÿ¾Æ½·Â¼½ÆÇÿÊÉ¼µÆúÿ·ÃÆÿ¼±¼½Æùÿ

ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸ÿþäáä¸ÿÊ½Çÿßäáä¸ýÿ
Ç¼ÿ¸ÃÊ¹Æÿ·ÃÆÿ¸Ê¾Æÿ»Ã²¸ÂÈÊ¿úÿÈ¿Â¾Ê·Æùÿ
¹Æ¿ÆµÊ½·ÿÊ··¹ÂÉ¶·Æ¸ÿÊ¸ÿ·ÃÆÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ëÿÃ¼´ÆµÆ¹úÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
·ÃÆ¸Æÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ»¿Ê²Â½ÄÿÊÿ
ÇÂ¾Â½Â¸ÃÂ½Äÿ¹¼¿ÆÿÂ½ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿÓÃÆ²ÿÊ¹ÆÿÉÆÂ½Äÿ
È¼½·¹¼¿¿ÆÇÿÊ½Çÿ»ÃÊ¸ÆÇÿ¼¶·ÿ¶½ÇÆ¹ÿ·ÃÆÿ
Ú¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿ¼½ÿÔ¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ
ãÆ»¿Æ·Æÿ·ÃÆÿØ±¼½ÆÿÛÊ²Æ¹øÿåÆÈÊ¶¸Æÿ¼Åÿ
·ÃÂ¸úÿ·ÃÆÿ¾ÊÁ¼¹ÿ¸ÈÂÆ½·ÂÅÂÈÿÊ¸¸Æ¸¸¾Æ½·ÿ
¹Æ»¼¹·¸ÿ¸¶ÈÃÿÊ¸ÿ·Ã¼¸ÆÿÅ¹¼¾ÿÞ×ääÿÅ¼È¶¸ÿ
»¹Â¾Ê¹Â¿²ÿ¼½ÿ·ÃÆÿ¸Ê¾Æÿ¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸øÿÞ·ÿÂ¸ÿÊ¿¸¼ÿ´¼¹·Ãÿ½¼·Â½Äÿ·ÃÊ·ÿ·ÃÆÿ
ÒÙáäääúÿ·¼ÿ´ÃÂÈÃÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ¸ÿ
Êÿ¸ÂÄ½Ê·¼¹²úÿÊÇÇ¹Æ¸¸Æ¸ÿ°°Ê¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿ø¯¯ ôð Ø½ÆÿÈ¼¾¾Æ½·Æ¹ÿ½¼·ÆÇÿ·ÃÊ·ÿ
ÉÆÈÊ¶¸Æÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿÈ¼½·¹¼¿¸ÿ
»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÈ¼½¸¶¾»·Â¼½ÿ¼Åÿ¼±¼½Æùÿ
ÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸úÿÉ¶·ÿ½¼·ÿÆ³Â¸·Â½Äÿ
ÉÊ½À¸ÿ¼Åÿ·ÃÆÿ¸¶É¸·Ê½ÈÆ¸úÿ·ÃÊ·ÿäáä¸ÿ
¸Ã¼¶¿ÇÿÉÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äúÿ´ÃÂÈÃÿ
¾ÂÄÃ·úÿÂ½ÿ·¶¹½úÿÈ¹ÆÊ·Æÿ¸¼¾ÆÿÅ¶·¶¹ÆÿÊÈ·Â¼½ÿ
¶½ÇÆ¹ÿ·ÃÆÿäççÿ·¼ÿÊÇÇ¹Æ¸¸ÿ·ÃÆÿÉÊ½À¸ÿ¼Åÿ
¼±¼½ÆùÇÆ»¿Æ·Â½Äÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¸ÿÊÿÈ¿Â¾Ê·Æÿ
Â¸¸¶Æøÿß¼´ÆµÆ¹úÿ·ÃÆÿ»¹Â¾Ê¹²ÿÈ¹Â·Æ¹ÂÊÿÅ¼¹ÿ
ÇÆÅÂ½Â½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ½ÿ·ÃÂ¸ÿÅÂ½ÇÂ½Äÿ
Â¸ÿ·ÃÆÿÅ¼È¶¸ÿ¼½ÿ·ÃÆÿÈ¼¹Æÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ»¹¼É¿Æ¾úÿÊ½ÇÿÈ¼½ÈÆ¹½¸ÿ¼µÆ¹ÿ
Å¶·¶¹ÆÿÊÈ·Â¼½¸ÿ·¼ÿÈ¼½·¹¼¿ÿÇÆ»¿Æ·Â¼½ÿ¼Åÿ
¸·¹Ê·¼¸»ÃÆ¹ÂÈÿ¼±¼½ÆÿÊ¹Æÿ¸Æ»Ê¹Ê·ÆÿÅ¹¼¾ÿ
Ê½Çÿ½¼·ÿÈÆ½·¹Ê¿ÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
ÈÊ¶¸Â½ÄÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
ÙÂ·¹¼ÄÆ½ÿ·¹ÂÅ¿¶¼¹ÂÇÆÿÊ¿¸¼ÿ¸ÃÊ¹Æ¸ÿ·ÃÆÿ

¸Ê¾ÆÿÈ¿Â¾Ê·Æù¹Æ¿ÆµÊ½·ÿÊ··¹ÂÉ¶·Æ¸ÿÊ¸ÿ·ÃÆÿ
¸Â³ÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿÊ½ÇÿÂ·ÿ
Â¸ÿÊ¿¸¼ÿÂ½È¿¶ÇÆÇÿÂ½ÿâ×ç¯¸ÿÚÊ½ÇÊ·¼¹²ÿ
à¹ÆÆ½Ã¼¶¸ÆÿàÊ¸ÿÕÆ»¼¹·Â½ÄÿÕ¶¿ÆÿþáÕÿïòÿ
ñðôðöýøÿß¼´ÆµÆ¹úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
¾ÊÂ½·ÊÂ½Â½Äÿ·ÃÆÿ¹ÆÊ¸¼½Â½Äÿ¿ÊÂÇÿ¼¶·ÿÂ½ÿ
·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ÿ·¼ÿ½¼·ÿÂ½È¿¶ÇÆÿ
Ùáü Â½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÅ¼¹ÿ
·ÃÂ¸ÿÅÂ½ÇÂ½ÄÿÉÆÈÊ¶¸Æÿ·ÃÆÿ¼µÆ¹Ê¿¿ÿ
¾ÊÄ½Â·¶ÇÆÿ¼ÅÿÂ·¸ÿÅ¼¹ÈÂ½ÄÿÆÅÅÆÈ·ÿ¼½ÿ
È¿Â¾Ê·ÆÿÂ¸ÿ½¼·ÿ²Æ·ÿ´Æ¿¿ÿº¶Ê½·ÂÅÂÆÇøÿâ×çÿ
´Â¿¿ÿÈ¼½·Â½¶Æÿ·¼ÿ·¹ÊÈÀÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿ¼½ÿ
Ùáüøÿ
çÿ½¶¾ÉÆ¹ÿ¼Åÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·¸ÿ

º¶Æ¸·Â¼½ÿ·ÃÆÿÆ³È¿¶¸Â¼½ÿ¼Åÿ´Ê·Æ¹ÿµÊ»¼¹ÿ

Å¹¼¾ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
ÉÆÈÊ¶¸ÆÿÂ·ÿÂ¸ÿ·ÃÆÿ¾¼¸·ÿÂ¾»¼¹·Ê½·ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿ·ÃÆÿ
½Ê·¶¹Ê¿úÿÉÊÈÀÄ¹¼¶½ÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÆÅÅÆÈ·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ¹ÆÊ¸¼½Â½ÄÿÅ¼¹ÿ
Æ³È¿¶ÇÂ½Äÿ´Ê·Æ¹ÿµÊ»¼¹úÿ´Ê¸ÿÇÆ¸È¹ÂÉÆÇÿÂ½ÿ
·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ÿÊ½ÇÿÂ¸ÿ
¸¶¾¾Ê¹Â±ÆÇÿÃÆ¹Æÿ´Â·ÃÿÊÇÇÂ·Â¼½Ê¿ÿ
Â½Å¼¹¾Ê·Â¼½ÿÂ½ÿÑ¼¿¶¾Æÿõöÿ¼Åÿ·ÃÆÿ
ÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·øÿáÂ¹¸·úÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¸ÿÉÆÂ½ÄÿÇ¹ÂµÆ½ÿÉ²ÿ·ÃÆÿ
É¶Â¿Ç¶»ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÓÃÆÿÇÂ¹ÆÈ·ÿÆ¾Â¸¸Â¼½¸ÿ
»¹Â¾Ê¹Â¿²ÿ¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿ·ÃÂ¸ÿÊ¹Æÿ·ÃÆÿ¸Â³ÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿãÂ¹ÆÈ·ÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ´Ê·Æ¹ÿµÊ»¼¹úÿ
Â½ÿÄÆ½Æ¹Ê¿úÿÃÊµÆÿÊÿ½ÆÄ¿ÂÄÂÉ¿ÆÿÆÅÅÆÈ·ÿÊ½Çÿ
Ê¹Æÿ·Ã¶¸ÿ½¼·ÿÈ¼½¸ÂÇÆ¹ÆÇÿÊÿ»¹Â¾Ê¹²ÿÇ¹ÂµÆ¹ÿ
¼ÅÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿâ×çÿ
»¿Ê½¸ÿ·¼ÿÅ¶¹·ÃÆ¹ÿÆµÊ¿¶Ê·Æÿ·ÃÆÿÂ¸¸¶Æ¸ÿ¼Åÿ
Æ¾Â¸¸Â¼½¸ÿ¼Åÿ´Ê·Æ¹ÿ·ÃÊ·ÿÊ¹ÆÿÂ¾»¿ÂÈÊ·ÆÇÿ
Â½ÿ·ÃÆÿÅ¼¹¾Ê·Â¼½ÿ¼ÅÿÈ¼½·¹ÊÂ¿¸ÿÊ½ÇÿÊ¿¸¼ÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿ´Ê·Æ¹ÿµÊ»¼¹ÿÇ¶Æÿ·¼ÿ¿¼ÈÊ¿ÿ
Â¹¹ÂÄÊ·Â¼½øÿç·ÿ·ÃÂ¸ÿ·Â¾ÆúÿÃ¼´ÆµÆ¹úÿ·ÃÆÿ
ÅÂ½ÇÂ½Ä¸ÿ¼Åÿ·ÃÆÿÞ×ääÿ¸·Ê·Æÿ·ÃÊ·ÿ·ÃÆÿ·¼·Ê¿ÿ
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¹Æ¿Ê·Â¼½¸ÃÂ»ÿ·¼ÿ·ÃÆÿ¹Æ¸·ÿ¼Åÿ·ÃÆÿÄ¿¼ÉÆ¯¸ÿ
Ê·¾¼¸»ÃÆ¹ÆøÿÓÃÆ¹ÆÿÂ¸ÿ½¼ÿ¸¶ÈÃÿ¹ÆÊ¿ÿ´¼¹¿Çÿ
É¼Ç²ÿ¼ÅÿÊÂ¹øÿ×¹¼·ÆÈ·Â½Äÿ·ÃÆÿÙÊ·Â¼½¯¸ÿ
¹Æ¸¼¶¹ÈÆ¸ÿ¼ÅÿÈ¿ÆÊ½ÿÊÂ¹ÿ¾ÆÊ½¸ÿ·¼ÿ»¹¼·ÆÈ·ÿ
·ÃÆÿÊÂ¹ÿÂ½ÿ·ÃÆÿ¹ÆÊ¿ÿ´¼¹¿Çúÿ½¼·ÿÊ½ÿÊ¹·ÂÅÂÈÂÊ¿ÿ
È¼½¸·¹¶È·ÿ¼Åÿ°°ÊÂ¹¯¯ÿ·ÃÊ·ÿÂÄ½¼¹Æ¸ÿ·ÃÆÿ¾Ê½²ÿ
¸Â·¶Ê·Â¼½¸ÿ´ÃÆ¹Æÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ¼¶¹ÿÉ¼¹ÇÆ¹¸ÿ
Â½È¿¶ÇÆ¸ÿÈ¼¾»¼¶½Ç¸ÿÊ½Çÿ»¼¿¿¶·Ê½·¸ÿ
Æ¾Â··ÆÇÿ¼¶·¸ÂÇÆÿ¼¶¹ÿÉ¼¹ÇÆ¹¸úÿÊ½ÇÿÂ½ÿ·ÃÂ¸ÿ
ÈÊ¸Æÿ·¼ÿÂÄ½¼¹Æÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ
¼¶¹ÿÉ¼¹ÇÆ¹¸ÿ´Â¿¿ÿÉ²ÿÇÆÅÂ½Â·Â¼½ÿÃÊµÆÿ
Æ¿ÆµÊ·ÆÇÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ¼½¿²ÿ´ÃÆ½ÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ
Ä¿¼ÉÆÿÊ¿¸¼ÿÃÊ¸ÿ¸¶ÈÃÿÈ¼½ÈÆ½·¹Ê·Â¼½¸øÿÓÃÆÿ
¸¶ÄÄÆ¸·ÆÇÿ½Ê¹¹¼´ÿµÂÆ´ÿ¼Åÿ°°ÊÂ¹ÿ
»¼¿¿¶·Â¼½¯¯ÿÇ¼Æ¸ÿ½¼·ÿÅ¶¹·ÃÆ¹ÿ·ÃÆÿ
»¹¼·ÆÈ·Â¼½ÿ¼Åÿ·ÃÆÿÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ
É¶·ÿÂ½¸·ÆÊÇÿÊ··Æ¾»·¸ÿ·¼ÿ¿Â¾Â·ÿ¸¶ÈÃÿ
»¹¼·ÆÈ·Â¼½ÿÉ²ÿÇÆÅÂ½Â½Äÿ·ÃÆ¸Æÿ¹Æ¸¼¶¹ÈÆ¸ÿ
Â½ÿÊÿ¸ÈÂÆ½·ÂÅÂÈÊ¿¿²ÿÊ¹·ÂÅÂÈÂÊ¿ÿ´Ê²ÿ·ÃÊ·ÿ
Ç¼Æ¸ÿ½¼·ÿÈ¼¾»¼¹·ÿ´Â·ÃÿÃ¼´ÿ·ÃÆÿÊÂ¹ÿÂ½ÿ

·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÂ¸ÿÅ¼¹¾ÆÇÿ¼¹ÿÈÃÊ½ÄÆ¸ÿ
¼µÆ¹ÿ·Â¾ÆúÿÃ¼´ÿÂ·ÿ¹Æ¿Ê·Æ¸ÿ·¼ÿÊ½ÇÿÂ½·Æ¹ÊÈ·¸ÿ
´Â·ÃÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿÄ¿¼ÉÆúÿÊ½ÇÿÃ¼´ÿ·ÃÆÿ
¹Æ¸¶¿·ÿ¼Åÿ·ÃÂ¸ÿÈÊ½ÿÊÅÅÆÈ·ÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½øÿ
ÓÃÆÿÊ»»¹¼ÊÈÃÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ

È¼¾¾Æ½·Æ¹¸ÿÅÊÂ¿¸ÿ·¼ÿ»¹¼µÂÇÆÿÊ½ÿÊÈ·¶Ê¿ÿ
ÇÆÅÂ½Â·Â¼½ÿÅ¼¹ÿâ×çÿ·¼ÿÅ¼¿¿¼´­Å¼¹ÿ
Æ³Ê¾»¿Æúÿ´¼¶¿ÇÿÒøÔøÿ¼¹ÿÇ¼¾Æ¸·ÂÈÿ°°ÊÂ¹ÿ
»¼¿¿¶·Â¼½¯¯ÿÉÆÿ¿Â¾Â·ÆÇÿ·¼ÿ¼½¿²ÿ·Ã¼¸ÆÿÊÂ¹ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÈ¼¾»¼¸ÆÇÿ¼Åÿ¾¼¿ÆÈ¶¿Æ¸ÿ
·ÃÊ·ÿ¼¹ÂÄÂ½Ê·ÆÇÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸èÿÞ¸ÿ
·ÃÆ¹ÆÿÊÿÇÆÄ¹ÆÆÿ¼ÅÿÆ³·Æ¹½Ê¿ÿÄÊ¸Æ¸ÿ¼¹ÿ
È¼¾»¼¶½Ç¸ÿ·ÃÊ·ÿÈ¼¶¿ÇÿÉÆÿÊ¿¿¼´ÆÇèÿ
Ð¼¶¿ÇÿÂ·ÿÂÄ½¼¹Æÿ·ÃÆÿÂ½·Æ¹ÊÈ·Â¼½ÿÊ½Çÿ
¹Æ¿Ê·Â¼½¸ÃÂ»ÿÉÆ·´ÆÆ½ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ·ÃÆÿ
ÒøÔøÿÉ¼¹ÇÆ¹¸ÿÊ½Çÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ¹Æ¸·ÿ
¼Åÿ·ÃÆÿÄ¿¼ÉÆèÿÓÃÆÿ¿Ê··Æ¹ÿÊ»»¹¼ÊÈÃÿ
Ê»»ÆÊ¹¸ÿ·¼ÿÉÆÿ·ÃÆÿ¼½Æÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ
È¼¾¾Æ½·Æ¹¸øÿä¼¾¾Æ½·Æ¹¸¯ÿÊ»»¹¼ÊÈÃÿ
»¹Æ¸¶¾ÊÉ¿²ÿ´¼¶¿ÇÿÈÊ¿¿ÿÅ¼¹ÿâ×çÿ·¼ÿ¼½¿²ÿ
È¼½¸ÂÇÆ¹ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿÇÆ¹ÂµÆÿ¸¼¿Æ¿²ÿ
Å¹¼¾ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ¼¶¹ÿÉ¼¹ÇÆ¹¸úÿÊ½Çÿ·¼ÿ
ÂÄ½¼¹ÆÿÊ½²ÿÆÅÅÆÈ·¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿ´Â·ÃÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿ·ÃÊ·ÿÊ¹ÆÿÈÊ¶¸ÆÇÿÉ²ÿÊÂ¹ÿ
Ê¹¼¶½Çÿ·ÃÆÿÄ¿¼ÉÆøÿß¼´ÆµÆ¹ÿ·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ´Â¿¿ÿÉ²ÿÇÆÅÂ½Â·Â¼½ÿ
ÊÅÅÆÈ·ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½¿²ÿÂ½ÿ
ÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿ´ÃÆ¹Æÿ·ÃÆÿÊÂ¹ÿÊ¹¼¶½Çÿ·ÃÆÿ
´¼¹¿ÇÿÂ¸ÿÊ¿¸¼ÿÇ¼Â½Äÿ¸¼øÿÓÃÆÿÂ¾»ÊÈ·¸ÿ¼Åÿ
·ÃÆÿÊÂ¹ÿ¼µÆ¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÈÊ½½¼·ÿÉÆÿ
Ê¸¸Æ¸¸ÆÇÿ¸Æ»Ê¹Ê·Æ¿²ÿÅ¹¼¾ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ
Å¹¼¾ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ»¼¼¿úÿÊ¸ÿ·ÃÆ²ÿ¼ÈÈ¶¹ÿ
·¼ÄÆ·ÃÆ¹ÿÊ½Çÿ´¼¹Àÿ·¼ÄÆ·ÃÆ¹ÿ·¼ÿÊÅÅÆÈ·ÿ·ÃÆÿ
È¿Â¾Ê·ÆøÿÞÄ½¼¹Â½Äÿ·ÃÆÿ¹ÆÊ¿ÿ´¼¹¿Çÿ½Ê·¶¹Æÿ
¼Åÿ·ÃÆÿÙÊ·Â¼½¯¸ÿÊÂ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿÂ½ÿ·ÃÆÿ
¾Ê½½Æ¹ÿ»¹Æ¸¶¾ÊÉ¿²ÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ·ÃÆÿ
È¼¾¾Æ½·Æ¹¸úÿ´¼¶¿ÇÿÂ½µ¼¿µÆÿ·ÃÆÿÀÂ½Çÿ¼Åÿ
¶½´¼¹ÀÊÉ¿ÆúÿÂ½È¹Æ¾Æ½·Ê¿úÿÊ½Çÿ
Ê¹·ÂÅÂÈÂÊ¿¿²ÿÂ¸¼¿Ê·Â½ÄÿÊ»»¹¼ÊÈÃÿ·ÃÊ·ÿ´Ê¸ÿ
¹ÆÁÆÈ·ÆÇÿÉ²ÿ·ÃÆÿÈ¼¶¹·ÿÂ½ÿå½É¸ÅÿÊ½ÇÿÉ²ÿ
ä¼½Ä¹Æ¸¸ÿÂ½ÿõíïïøÿä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ
â×çÿ·¼ÿÂ½·Æ¹»¹Æ·ÿ·ÃÂ¸ÿ»¹¼µÂ¸Â¼½ÿÉ²ÿ
¿¼¼ÀÂ½ÄÿÊ·ÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿÊ½ÇÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾¸ÿÂ½ÿÊÿÉ¹¼ÊÇÿ¾Ê½½Æ¹úÿ
½¼·ÿ½Ê¹¹¼´¿²úÿ·¼ÿÆµÊ¿¶Ê·Æÿ»¹¼É¿Æ¾¸ÿ
´Â·ÃÂ½ÿ·ÃÆÂ¹ÿÉ¹¼ÊÇÆ¹ÿÈ¼½·Æ³·ÿÊ½Çÿ½¼·ÿ·¼ÿ
Ê··Æ¾»·ÿ·¼ÿÂ¸¼¿Ê·Æÿ¾Ê··Æ¹¸ÿÂ½ÿÊ½ÿÊ¹·ÂÅÂÈÂÊ¿ÿ
´Ê²ÿ·ÃÊ·ÿÅÊÂ¿¸ÿ·¼ÿÊÈÈ¼¶½·ÿÅ¼¹ÿ·ÃÆÿ¹ÆÊ¿ÿ
´¼¹¿ÇÿÈ¼½·Æ³·ÿ·ÃÊ·ÿ¿ÆÊÇÿ·¼ÿÃÆÊ¿·ÃÿÊ½Çÿ
´Æ¿ÅÊ¹ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ·ÃÆÿ»¶É¿ÂÈøÿ
ä¼¾¾Æ½·Æ¹¸¯ÿ¸¶ÄÄÆ¸·ÆÇÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ
ÅÊÂ¿¸ÿ·¼ÿÂ¾»¿Æ¾Æ½·ÿ·ÃÂ¸ÿÂ½·Æ½·Â¼½ÿ¼Åÿ
ä¼½Ä¹Æ¸¸øÿ
ä¼¾¾Æ½·Æ¹¸ÿÂ½ÿµÊ¹Â¼¶¸ÿ»¿ÊÈÆ¸ÿ¹ÆÅÆ¹ÿ·¼ÿ

·ÃÆÿÈ¼½·¹¼¿ÿ¼Åÿ·ÃÆÿ»¼¿¿¶·Â¼½úÿÊ½Çÿ·ÃÆÿ
½ÆÆÇÿÅ¼¹ÿÂ·ÿ·¼ÿÉÆÿÊÂ¾ÆÇÿÊ·ÿ¿¼ÈÊ¿ÿ¸¼¶¹ÈÆ¸øÿ
ÓÃÊ·ÿÂ¸ÿÊÇÇ¹Æ¸¸ÆÇÿÂ½ÿ·ÃÆÿ¸·Ê½ÇÊ¹Çÿ¸Æ··Â½Äÿ
»¼¹·Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýúÿÊ¸ÿÂ½ÿ
¼·ÃÆ¹ÿ¸Â¾Â¿Ê¹ÿ»¹¼µÂ¸Â¼½¸øÿÓÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿÇ¼Æ¸ÿ½¼·ÿ
ÊÇÇ¹Æ¸¸ÿÃ¼´ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ
¸Ã¼¶¿ÇÿÉÆÿÊÇÇ¹Æ¸¸ÆÇ­´Ã¼ÿ¸Ã¼¶¿ÇÿÉÆÿ
¹ÆÄ¶¿Ê·ÆÇÿÊ½ÇÿÃ¼´ÿ·ÃÆ²ÿ¸Ã¼¶¿ÇÿÉÆÿ
¹ÆÄ¶¿Ê·ÆÇøÿÓÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿ
ÊÇÇ¹Æ¸¸Æ¸ÿÊÿÇÂÅÅÆ¹Æ½·ÿÂ¸¸¶Æ­Â¸ÿ·ÃÆ¹ÆÿÊ½ÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ·ÃÊ·ÿ¸Ã¼¶¿ÇÿÉÆÿ
ÊÇÇ¹Æ¸¸ÆÇèÿÞ½ÿ·ÃÊ·ÿÈ¼½·Æ³·úÿâ×çÿ¹ÆÁÆÈ·¸ÿ
·ÃÆÿÊ¹·ÂÅÂÈÂÊ¿¿²ÿ½Ê¹¹¼´ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ

¸¶ÄÄÆ¸·ÆÇÿÉ²ÿ·ÃÆÿÈ¼¾¾Æ½·Æ¹¸úÿÊ½Çÿ
ÉÆ¿ÂÆµÆ¸ÿÂ·¸ÿÉ¹¼ÊÇÆ¹ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿÂ½ÿ
·ÃÂ¸ÿÈÊ¸ÆÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÊ½ÇÿÈ¼½¸Â¸·Æ½·ÿ
´Â·Ãÿ·ÃÆÿÂ½·Æ½·Â¼½ÿ¼Åÿä¼½Ä¹Æ¸¸øÿ

Éøÿä¼½¸ÂÇÆ¹Ê·Â¼½ÿ¼Åÿà¹ÆÆ½Ã¼¶¸ÆÿàÊ¸Æ¸ÿÊ¸ÿ
çÂ¹ÿ×¼¿¿¶·Â¼½ÿàÂµÆ½ÿÓÃÆÂ¹ÿÞ¾»ÊÈ·ÿÞ¸ÿ
ÓÃ¹¼¶ÄÃÿä¿Â¾Ê·ÆÿÕÊ·ÃÆ¹ÿÓÃÊ½ÿãÂ¹ÆÈ·ÿ
Ó¼³ÂÈÿâÅÅÆÈ·¸ÿ

çÿ½¶¾ÉÆ¹ÿ¼ÅÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÊ½Çÿ·ÃÆÿ¼·ÃÆ¹ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¸Ã¼¶¿Çÿ½¼·ÿÉÆÿÇÆÅÂ½ÆÇÿ
Ê¸ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÉÆÈÊ¶¸Æÿ·ÃÆ¸ÆÿÄÊ¸Æ¸ÿ
Ç¼ÿ½¼·ÿÈÊ¶¸ÆÿÇÂ¹ÆÈ·ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸úÿ¸¶ÈÃÿÊ¸ÿ·Ã¹¼¶ÄÃÿÂ½ÃÊ¿Ê·Â¼½øÿ
ÕÆ¸»¼½¸Æ¸ÿ·¼ÿ¸¶ÈÃÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
¸¶¾¾Ê¹Â±ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøåøõÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸ÿÂ½ÿ·ÃÆÿÇÂ¸È¶¸¸Â¼½ÿ¼Åÿ·ÃÆÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹Æÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äøÿ

ÈøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÕÆ¿ÂÊ½ÈÆÿ¼½ÿ·ÃÆÿ
à¿¼ÉÊ¿ÿÓÆ¾»Æ¹Ê·¶¹ÆÿãÊ·ÊÿÞ¸ÿÊÿ
ÕÆÊ¸¼½ÊÉ¿ÆÿÞ½ÇÂÈÊ·¼¹ÿ¼Åÿß¶¾Ê½ùÞ½Ç¶ÈÆÇÿ
ä¿Â¾Ê·ÆÿäÃÊ½ÄÆÿ

ÐÆÿ¹ÆÈÆÂµÆÇÿ¾Ê½²ÿÈ¼¾¾Æ½·¸ÿ
¸¶ÄÄÆ¸·Â½ÄÿÄ¿¼ÉÊ¿ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÃÊµÆÿ
¸·¼»»ÆÇÿ´Ê¹¾Â½ÄøÿÓÃÆÿÈ¼¾¾Æ½·Æ¹¸ÿÉÊ¸Æÿ
·ÃÂ¸ÿÈ¼½È¿¶¸Â¼½ÿ¼½ÿ·Æ¾»Æ¹Ê·¶¹Æÿ·¹Æ½Ç¸ÿ
¼µÆ¹ÿ¼½¿²ÿ·ÃÆÿ¿Ê¸·ÿÇÆÈÊÇÆøÿÐÃÂ¿Æÿ·ÃÆ¹Æÿ
ÃÊµÆÿ½¼·ÿÉÆÆ½ÿ¸·¹¼½Äÿ·¹Æ½Ç¸ÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿ
¸ÆµÆ½ÿ·¼ÿ·Æ½ÿ²ÆÊ¹¸ÿÂ½ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¼¹ÿ¿¼´Æ¹ÿ·¹¼»¼¸»ÃÆ¹Æÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿ¾ÆÊ¸¶¹ÆÇÿÉ²ÿ¸Ê·Æ¿¿Â·Æ¸úÿ
·ÃÂ¸ÿ»Ê¶¸ÆÿÂ½ÿ´Ê¹¾Â½Äÿ¸Ã¼¶¿Çÿ½¼·ÿÉÆÿ
Â½·Æ¹»¹Æ·ÆÇÿÊ¸ÿÊÿ¸ÂÄ½ÿ·ÃÊ·ÿ·ÃÆÿâÊ¹·ÃÿÂ¸ÿ
È¼¼¿Â½Äÿ¼¹ÿ·ÃÊ·ÿ·ÃÆÿ¸ÈÂÆ½ÈÆÿ¸¶»»¼¹·Â½Äÿ
È¼½·Â½¶ÆÇÿ´Ê¹¾Â½ÄÿÂ¸ÿÂ½ÿÆ¹¹¼¹øÿÎÆÊ¹ù·¼ùÿ
²ÆÊ¹ÿµÊ¹ÂÊÉÂ¿Â·²ÿÂ½ÿ½Ê·¶¹Ê¿ÿ´ÆÊ·ÃÆ¹ÿÊ½Çÿ
È¿Â¾Ê·Æÿ»Ê··Æ¹½¸ÿ¾ÊÀÆÿÂ·ÿÂ¾»¼¸¸ÂÉ¿Æÿ·¼ÿ
Ç¹Ê´ÿÊ½²ÿÈ¼½È¿¶¸Â¼½¸ÿÊÉ¼¶·ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿ
È¿Â¾Ê·Æÿ¸²¸·Æ¾ÿÂ¸ÿ´Ê¹¾Â½Äÿ¼¹ÿÈ¼¼¿Â½Äÿ
Å¹¼¾ÿ¸¶ÈÃÿÊÿ¿Â¾Â·ÆÇÿÊ½Ê¿²¸Â¸øÿßÂ¸·¼¹ÂÈÊ¿ÿ
ÇÊ·ÊÿÂ½ÇÂÈÊ·Æÿ¸Ã¼¹·ù·Æ¹¾ÿ·¹Æ½Ç¸ÿÂ½ÿ¿¼½Äùÿ
·Æ¹¾ÿ·Â¾Æÿ¸Æ¹ÂÆ¸ÿ¼ÈÈÊ¸Â¼½Ê¿¿²ÿ¹¶½ÿ
È¼¶½·Æ¹ÿ·¼ÿ·ÃÆÿ¼µÆ¹Ê¿¿ÿ·¹Æ½Çøÿç¿¿ÿ·Ã¹ÆÆÿ
¾ÊÁ¼¹ÿÄ¿¼ÉÊ¿ÿ¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ
¹ÆÈ¼¹Ç¸ÿ¸Ã¼´ÿÊÿÈ¼½·Â½¶Ê·Â¼½ÿ¼Åÿ¿¼½Äùÿ
·Æ¹¾ÿ´Ê¹¾Â½ÄøÿØµÆ¹ÿ·ÃÆÿ¿Ê¸·ÿÈÆ½·¶¹²úÿ·ÃÆÿ
Ä¿¼ÉÊ¿ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹ÆÿÃÊ¸ÿ´Ê¹¾ÆÇÿ
Ê·ÿ·ÃÆÿ¹Ê·Æÿ¼ÅÿÊÉ¼¶·ÿöøõóÿþáÿþöøöïôÿþäýÿ»Æ¹ÿ
ÇÆÈÊÇÆÿÂ½ÿÊ¿¿ÿ·Ã¹ÆÆÿ¹ÆÈ¼¹Ç¸øÿØµÆ¹ÿ·ÃÆÿ¿Ê¸·ÿ
óöÿ²ÆÊ¹¸úÿ·ÃÆÿÄ¿¼ÉÊ¿ÿÊµÆ¹ÊÄÆÿ¸¶¹ÅÊÈÆÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÃÊ¸ÿ´Ê¹¾ÆÇÿÉ²ÿÊÉ¼¶·ÿöøóöÿ
þáÿþöøõïÿþäýÿ»Æ¹ÿÇÆÈÊÇÆøÿâÂÄÃ·ÿ¼Åÿ·ÃÆÿõöÿ
´Ê¹¾Æ¸·ÿ²ÆÊ¹¸ÿ¼½ÿ¹ÆÈ¼¹ÇÿÃÊµÆÿ¼ÈÈ¶¹¹ÆÇÿ
¸Â½ÈÆÿôööõÿÊ½Çÿ·ÃÆÿôöÿ´Ê¹¾Æ¸·ÿ²ÆÊ¹¸ÿ
ÃÊµÆÿÊ¿¿ÿ¼ÈÈ¶¹¹ÆÇÿ¸Â½ÈÆÿõíîõøÿÔÊ·Æ¿¿Â·Æÿ
¾ÆÊ¸¶¹Æ¾Æ½·¸ÿ¼Åÿ·ÃÆÿ·¹¼»¼¸»ÃÆ¹ÆÿÊ¿¸¼ÿ
Â½ÇÂÈÊ·Æÿ´Ê¹¾Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿóöÿ²ÆÊ¹¸ÿ
Ê·ÿÊÿ¹Ê·Æÿ¼Åÿöøôöÿ·¼ÿöøôïÿþáÿþöøõõÿþäÿ·¼ÿ
öøõñÿþäýÿ»Æ¹ÿÇÆÈÊÇÆøÿ×¿ÆÊ¸Æÿ¸ÆÆÿ·ÃÆÿ
¹Æ¿ÆµÊ½·ÿµ¼¿¶¾Æÿ¼Åÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿ
ä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·ÿÅ¼¹ÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ
¹Æ¸»¼½¸Æ¸øÿ
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·ÃÆ²ÿÉÆÿÈÃÊ¹ÊÈ·Æ¹Â±ÆÇÿ´Â·Ãÿ¶½ÂÅ¼¹¾ÿ
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·ÃÆÿ¸Æ¹Â¼¶¸ÿÃÆÊ·ÿÆµÆ½·¸ÿÉÆÈ¼¾Æÿ¾¼¹Æÿ
¸Æ¹Â¼¶¸øÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÊ¹ÆÿÊ¿¸¼ÿ
Æ³»ÆÈ·ÆÇÿ·¼ÿ¿ÆÊÇÿ·¼ÿ¸¼¾Æÿ¹ÆÇ¶È·Â¼½ÿÂ½ÿ
·ÃÆÿ¹Â¸Àÿ¼ÅÿÇÆÊ·Ãÿ¹Æ¿Ê·ÆÇÿ·¼ÿÆ³·¹Æ¾ÆÿÈ¼¿Çøÿ
ä¼¿Çÿ´ÊµÆ¸ÿÈ¼½·Â½¶Æÿ·¼ÿ»¼¸ÆÿÃÆÊ¿·Ãÿ
¹Â¸À¸ÿÂ½ÿ½¼¹·ÃÆ¹½ÿ¿Ê·Â·¶ÇÆ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¹ÆÄÂ¼½¸ÿ´ÃÆ¹ÆÿµÆ¹²ÿ¿¼´ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÈÊ½ÿÉÆÿ¹ÆÊÈÃÆÇÿÂ½ÿÊÿÅÆ´ÿ
Ã¼¶¹¸ÿÊ½ÇÿÆ³·Æ½Çÿ¼µÆ¹ÿ¿¼½Äÿ»Æ¹Â¼Ç¸øÿ
à¿¼ÉÊ¿¿²úÿ·ÃÆÿÞ×ääÿ»¹¼ÁÆÈ·¸ÿ¹ÆÇ¶ÈÆÇÿ
Ã¶¾Ê½ÿ¾¼¹·Ê¿Â·²ÿÅ¹¼¾ÿÈ¼¿ÇÿÆ³»¼¸¶¹Æÿ
·Ã¹¼¶ÄÃÿôõööøÿÞ·ÿÂ¸ÿ½¼·ÿÈ¿ÆÊ¹ÿ´ÃÆ·ÃÆ¹ÿ
¹ÆÇ¶ÈÆÇÿ¾¼¹·Ê¿Â·²ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
Å¹¼¾ÿÈ¼¿Çÿ´¼¶¿ÇÿÉÆÿÄ¹ÆÊ·Æ¹ÿ¼¹ÿ¿Æ¸¸ÿ·ÃÊ½ÿ
Â½È¹ÆÊ¸ÆÇÿÃÆÊ·ù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿÇ¶Æÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
ß¼´ÆµÆ¹úÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ¹Â¸Àÿ·ÃÊ·ÿ»¹¼ÁÆÈ·Â¼½¸ÿ
¼ÅÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿÇÆÊ·Ã¸úÿÊ½Çÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ
Å¼¹ÿÇÆÈ¹ÆÊ¸Â½Äÿ·ÃÆÂ¹ÿ½¶¾ÉÆ¹¸ÿÇ¶Æÿ·¼ÿ
´Ê¹¾Æ¹ÿ´Â½·Æ¹¸úÿÈÊ½ÿÉÆÿ¼µÆ¹Æ¸·Â¾Ê·ÆÇÿ
¶½¿Æ¸¸ÿ·ÃÆ²ÿ·ÊÀÆÿÂ½·¼ÿÊÈÈ¼¶½·ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ
¼Åÿ¸ÆÊ¸¼½ÿÊ½ÇÿÂ½Å¿¶Æ½±Êúÿ´ÃÂÈÃÿÂ¸ÿ½¼·ÿ
¸·¹¼½Ä¿²ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¾¼½·Ã¿²ÿ´Â½·Æ¹ÿ
·Æ¾»Æ¹Ê·¶¹ÆøÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿ¿Ê·Æ¸·ÿ
ÒÔàäÕ×ÿ¹Æ»¼¹·ÿ¹ÆÅÆ¹¸ÿ·¼ÿÊÿ¸·¶Ç²ÿ·ÃÊ·ÿ
Ê½Ê¿²±ÆÇÿÇÊÂ¿²ÿ¾¼¹·Ê¿Â·²ÿÊ½Çÿ´ÆÊ·ÃÆ¹ÿ
ÇÊ·ÊÿÂ½ÿñöÿÒøÔøÿÈÂ·ÂÆ¸ÿÅ¹¼¾ÿõíîíÿ·¼ÿôöööÿ
Ê½ÇÿÅ¼¶½Çÿ·ÃÊ·úÿ¼½ÿÊµÆ¹ÊÄÆúÿÈ¼¿Çÿ¸½Ê»¸ÿ
Â½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÂ½È¹ÆÊ¸ÆÇÿÇÆÊ·Ãÿ
¹Ê·Æ¸ÿÉ²ÿõøðÿ»Æ¹ÈÆ½·úÿ´ÃÂ¿ÆÿÃÆÊ·ÿ´ÊµÆ¸ÿ
·¹ÂÄÄÆ¹ÆÇÿÊÿñøïÿ»Æ¹ÈÆ½·ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÇÆÊ·Ãÿ
¹Ê·Æ¸øÿÓÃÆÿ¸·¶Ç²ÿÈ¼½È¿¶ÇÆ¸ÿ·ÃÊ·ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿÃÆÊ·ù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²ÿÇ¶Æÿ
·¼ÿÄ¿¼ÉÊ¿ÿ´Ê¹¾Â½ÄÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
Ê¹Æÿ¶½¿ÂÀÆ¿²ÿ·¼ÿÉÆÿÈ¼¾»Æ½¸Ê·ÆÇÿÅ¼¹ÿÉ²ÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿÂ½ÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿ¾¼¹·Ê¿Â·²øÿ

ÉøÿçÂ¹ÿÖ¶Ê¿Â·²ÿâÅÅÆÈ·¸ÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ¹ÆÄÂ¼½Ê¿ÿ¼±¼½Æÿ»¼¿¿¶·Â¼½ÿ
¹Æ¿Ê·ÂµÆÿ·¼ÿ¼±¼½Æÿ¿ÆµÆ¿¸ÿ´Â·Ã¼¶·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿÇ¶Æÿ·¼ÿÃÂÄÃÆ¹ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ½Çÿ´ÆÊÀÆ¹ÿÈÂ¹È¶¿Ê·Â¼½ÿÂ½ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÊÂ¹ÿº¶Ê¿Â·²ÿ
¿ÆµÆ¿¸ÿ´Â·Ã¼¶·ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿä¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¹ÆÄÂ¼½Ê¿ÿ
¼±¼½Æÿ»¼¿¿¶·Â¼½úÿ´Â·ÃÿÊ¸¸¼ÈÂÊ·ÆÇÿ¹Â¸À¸ÿÂ½ÿ
¹Æ¸»Â¹Ê·¼¹²ÿÂ¿¿½Æ¸¸Æ¸ÿÊ½Çÿ»¹Æ¾Ê·¶¹Æÿ
ÇÆÊ·ÃøÿÞ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿÃ¶¾Ê½ÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸úÿ·¹¼»¼¸»ÃÆ¹ÂÈÿ¼±¼½ÆÿÃÊ¸ÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ¼½ÿÈ¹¼»ÿ
²ÂÆ¿Ç¸úÿ»Ê¸·¶¹ÆÿÊ½ÇÿÅ¼¹Æ¸·ÿÄ¹¼´·ÃúÿÊ½Çÿ
¸»ÆÈÂÆ¸ÿÈ¼¾»¼¸Â·Â¼½øÿÓÃÆÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ
ÆÅÅÆÈ·ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿÊ¾ÉÂÆ½·ÿ
»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿ¿ÆµÆ¿¸ÿ¹Æ¾ÊÂ½¸ÿ¿Æ¸¸ÿ
ÈÆ¹·ÊÂ½øÿ

ä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÈÊ½ÿÊÅÅÆÈ·ÿ¼±¼½ÆÿÉ²ÿ
¾¼ÇÂÅ²Â½ÄÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ»¹ÆÈ¶¹¸¼¹¸úÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈÃÆ¾Â¸·¹²úÿÊ½Çÿ·¹Ê½¸»¼¹·ÿ
Ê½Çÿ¹Æ¾¼µÊ¿øÿÓÃÆ¹ÆÿÂ¸ÿ½¼´ÿÈ¼½¸Â¸·Æ½·ÿ
ÆµÂÇÆ½ÈÆÿÅ¹¼¾ÿ¾¼ÇÆ¿¸ÿÊ½Çÿ¼É¸Æ¹µÊ·Â¼½¸ÿ
·ÃÊ·ÿôõ¸·ÿÈÆ½·¶¹²ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Â¿¿ÿ
´¼¹¸Æ½ÿ¸¶¾¾Æ¹·Â¾Æÿ¸¶¹ÅÊÈÆÿ¼±¼½ÆÿÂ½ÿ
»¼¿¿¶·ÆÇÿ¹ÆÄÂ¼½¸ÿ¼ÅÿÙ¼¹·Ãÿç¾Æ¹ÂÈÊÿ
È¼¾»Ê¹ÆÇÿ·¼ÿÊÿÅ¶·¶¹Æÿ´Â·Ãÿ½¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆøÿ
Ú¼ÇÆ¿Â½Äÿ¸·¶ÇÂÆ¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿâ×ç¯¸ÿ

Þ½·Æ¹Â¾ÿç¸¸Æ¸¸¾Æ½· ôî ¸Ã¼´ÿ·ÃÊ·ÿ
¸Â¾¶¿Ê·ÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÈÊ¶¸Æ¸ÿ
Â½È¹ÆÊ¸Æ¸ÿÂ½ÿ¸¶¾¾Æ¹·Â¾Æÿ¼±¼½Æÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼µÆ¹ÿ¸¶É¸·Ê½·ÂÊ¿ÿ¹ÆÄÂ¼½¸ÿ
¼Åÿ·ÃÆÿÈ¼¶½·¹²úÿ·Ã¼¶ÄÃÿ·ÃÂ¸ÿ´Ê¸ÿ½¼·ÿ
¶½ÂÅ¼¹¾úÿÊ½Çÿ¸¼¾ÆÿÊ¹ÆÊ¸ÿ¸Ã¼´ÆÇÿ¿Â··¿Æÿ
ÈÃÊ½ÄÆÿ¼¹ÿÇÆÈ¹ÆÊ¸Æ¸úÿ·Ã¼¶ÄÃÿ·ÃÆÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿ·Æ½Çÿ·¼ÿÉÆÿ¿Æ¸¸ÿ»¹¼½¼¶½ÈÆÇÿ
·ÃÊ½ÿ·ÃÆÿÂ½È¹ÆÊ¸Æ¸øÿá¼¹ÿ·Ã¼¸Æÿ¹ÆÄÂ¼½¸ÿ
·ÃÊ·ÿ¸Ã¼´ÆÇÿÈ¿Â¾Ê·ÆùÂ½Ç¶ÈÆÇÿÂ½È¹ÆÊ¸Æ¸úÿ
·ÃÆÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ¾Ê³Â¾¶¾ÿÇÊÂ¿²ÿîùÃ¼¶¹ÿ
ÊµÆ¹ÊÄÆÿ¼±¼½ÆÿÈ¼½ÈÆ½·¹Ê·Â¼½úÿÊÿÀÆ²ÿ
¾Æ·¹ÂÈÿÅ¼¹ÿ¹ÆÄ¶¿Ê·Â½ÄÿÒøÔøÿÊÂ¹ÿº¶Ê¿Â·²úÿ
´Ê¸ÿÂ½ÿ·ÃÆÿ¹Ê½ÄÆÿ¼Åÿôÿ·¼ÿîÿ»»ÉúÿÊµÆ¹ÊÄÆÇÿ
¼µÆ¹ÿ·ÃÆÿ¸¶¾¾Æ¹ÿ¸ÆÊ¸¼½øÿÓÃÆÿÂ½È¹ÆÊ¸Æ¸ÿ
´Æ¹Æÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿÄ¹ÆÊ·Æ¹ÿ·ÃÊ½ÿ·ÃÂ¸ÿ
Ç¶¹Â½Äÿ·ÃÆÿ»ÆÊÀÿ»¼¿¿¶·Â¼½ÿÆ»Â¸¼ÇÆ¸ÿ·ÃÊ·ÿ
·Æ½Çÿ·¼ÿ¼ÈÈ¶¹ÿ¼µÆ¹ÿÊÿ½¶¾ÉÆ¹ÿ¼ÅÿÇÊ²¸ÿ
ÆÊÈÃÿ¸¶¾¾Æ¹øÿÓÃÆÿ¼µÆ¹Ê¿¿ÿÆÅÅÆÈ·ÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Ê¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿ
Â½È¹ÆÊ¸Æÿ¼±¼½Æÿ¿ÆµÆ¿¸úÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ´ÃÊ·ÿ
´¼¶¿Çÿ¼ÈÈ¶¹ÿ´Â·Ã¼¶·ÿ·ÃÂ¸ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿ¼µÆ¹ÿÉ¹¼ÊÇÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²úÿ
Æ¸»ÆÈÂÊ¿¿²ÿ¼½ÿ·ÃÆÿÃÂÄÃÆ¸·ÿ¼±¼½ÆÿÇÊ²¸ÿ
Ê½ÇÿÂ½ÿ·ÃÆÿ¿Ê¹ÄÆ¸·ÿ¾Æ·¹¼»¼¿Â·Ê½ÿÊ¹ÆÊ¸ÿ
´Â·Ãÿ·ÃÆÿ´¼¹¸·ÿ¼±¼½Æÿ»¹¼É¿Æ¾¸øÿØ±¼½Æÿ
ÇÆÈ¹ÆÊ¸Æ¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿÉÆÿ¿Æ¸¸ÿ
»¹¼½¼¶½ÈÆÇúÿÊ½ÇÿÄÆ½Æ¹Ê¿¿²ÿ·¼ÿÉÆÿ¿Â¾Â·ÆÇÿ
·¼ÿ¸¼¾Æÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿ´Â·Ãÿ
¸¾Ê¿¿Æ¹ÿ»¼»¶¿Ê·Â¼½øÿ

ÈøÿâÅÅÆÈ·¸ÿ¼½ÿâ³·¹Æ¾ÆÿÐÆÊ·ÃÆ¹ÿâµÆ½·¸ÿ

Þ½ÿÊÇÇÂ·Â¼½ÿ·¼ÿ·ÃÆÿÇÂ¹ÆÈ·ÿÆÅÅÆÈ·¸ÿ¼Åÿ
·Æ¾»Æ¹Ê·¶¹Æÿ¼½ÿÃÆÊ·ùÿÊ½ÇÿÈ¼¿Çù¹Æ¿Ê·ÆÇÿ
¾¼¹·Ê¿Â·²úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ
·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÂ½È¹ÆÊ¸ÆÇÿÇÆÊ·Ã¸úÿ
Â½Á¶¹ÂÆ¸úÿÂ½ÅÆÈ·Â¼¶¸ÿÇÂ¸ÆÊ¸Æ¸úÿÊ½Çÿ¸·¹Æ¸¸ùÿ
¹Æ¿Ê·ÆÇÿÇÂ¸¼¹ÇÆ¹¸ÿÊ½Çÿ¼·ÃÆ¹ÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¸¼ÈÂÊ¿ÿÇÂ¸¹¶»·Â¼½ÿ
Ê½Çÿ¾ÂÄ¹Ê·Â¼½ÿÅ¹¼¾ÿ¾¼¹ÆÿÅ¹Æº¶Æ½·ÿ
Æ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
½¼·Æ¸ÿ·ÃÊ·ÿ·ÃÆÿµ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿ´ÆÊ·ÃÆ¹ÿ
ÇÂ¸Ê¸·Æ¹¸ÿÇÆ»Æ½Ç¸ÿ¼½ÿ·ÃÆÿÊ··¹ÂÉ¶·Æ¸ÿ¼Åÿ
·ÃÆÿ»Æ¼»¿ÆÿÊ·ÿ¹Â¸ÀÿþÂ½È¿¶ÇÂ½Äÿ´ÃÆ¹Æÿ·ÃÆ²ÿ
¿ÂµÆúÿÊÄÆúÿÂ½È¼¾ÆúÿÆÇ¶ÈÊ·Â¼½úÿÊ½Çÿ
ÇÂ¸ÊÉÂ¿Â·²ýÿÊ½Çÿ¼½ÿÉ¹¼ÊÇÆ¹ÿ¸¼ÈÂÊ¿ÿÊ½Çÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿÅÊÈ·¼¹¸ÿþ¿ÆµÆ¿ÿ¼ÅÿÇÂ¸Ê¸·Æ¹ÿ
»¹Æ»Ê¹ÆÇ½Æ¸¸úÿÃÆÊ¿·Ãÿ¸ÆÈ·¼¹ÿ¹Æ¸»¼½¸Æ¸úÿ
Ê½ÇÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿÇÆÄ¹ÊÇÊ·Â¼½ýøÿÓÃÆÿ
Þ×ääÿÅÂ½Ç¸ÿ·ÃÆÿÅ¼¿¿¼´Â½Äÿ´Â·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ
Æ³·¹Æ¾ÆÿÆµÆ½·¸ÿÊ½ÇÿÃ¶¾Ê½ÿÃÆÊ¿·Ãìÿ

Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÅ¹Æº¶Æ½È²ÿ¼ÅÿÃÆÊµ²ÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿÆµÆ½·¸ÿÊ¹ÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
Â½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ¼ÅÿÇÆÊ·Ã¸ÿÊ½ÇÿÂ½Á¶¹ÂÆ¸ÿÊ¸ÿ
´Æ¿¿ÿÊ¸ÿÂ½ÅÆÈ·Â¼¶¸úÿ¹Æ¸»Â¹Ê·¼¹²úÿÊ½Çÿ¸ÀÂ½ÿ
ÇÂ¸ÆÊ¸Æ¸øÿá¿¼¼Ç¸ÿÊ¹Æÿ¿¼´ù»¹¼ÉÊÉÂ¿Â·²úÿ
ÃÂÄÃùÂ¾»ÊÈ·ÿÆµÆ½·¸ÿ·ÃÊ·ÿÈÊ½ÿ¼µÆ¹´ÃÆ¿¾ÿ
»Ã²¸ÂÈÊ¿ÿÂ½Å¹Ê¸·¹¶È·¶¹ÆúÿÃ¶¾Ê½ÿ
¹Æ¸Â¿ÂÆ½ÈÆúÿÊ½Çÿ¸¼ÈÂÊ¿ÿ¼¹ÄÊ½Â±Ê·Â¼½øÿ
á¿¼¼ÇÿÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿÂ½È¿¶ÇÆÿÇÆÊ·Ã¸úÿ
Â½Á¶¹ÂÆ¸úÿÂ½ÅÆÈ·Â¼¶¸ÿÇÂ¸ÆÊ¸Æ¸úÿ
Â½·¼³ÂÈÊ·Â¼½¸úÿÊ½Çÿ¾Æ½·Ê¿ÿÃÆÊ¿·Ãÿ
»¹¼É¿Æ¾¸øÿ
Þ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·¹¼»ÂÈÊ¿ÿÈ²È¿¼½ÆÿÂ½·Æ½¸Â·²ÿ

Ê¹Æÿ¿Â½ÀÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ·ÃÆÿ¹Â¸Àÿ¼Åÿ
ÇÆÊ·Ã¸úÿÂ½Á¶¹ÂÆ¸úÿ´Ê·Æ¹É¼¹½ÆÿÊ½ÇÿÅ¼¼Çÿ
É¼¹½ÆÿÇÂ¸ÆÊ¸Æ¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ»¼¸·ù·¹Ê¶¾Ê·ÂÈÿ
¸·¹Æ¸¸ÿÇÂ¸¼¹ÇÆ¹¸øÿã¹¼´½Â½ÄÿÉ²ÿ¸·¼¹¾ÿ
¸¶¹ÄÆúÿÃÆÂÄÃ·Æ½ÆÇÿÉ²ÿ¹Â¸Â½Äÿ¸ÆÊÿ¿ÆµÆ¿¸ÿ
Ê½Çÿ¾¼¹ÆÿÂ½·Æ½¸Æÿ¸·¼¹¾¸ÿþÊ¸ÿ»¹¼ÁÆÈ·ÆÇÿ
É²ÿÞ×ääýúÿÂ¸ÿ·ÃÆÿ¾ÊÁ¼¹ÿÀÂ¿¿Æ¹ÿÂ½ÿÈ¼Ê¸·Ê¿ÿ
¸·¼¹¾¸ÿ´ÃÆ¹Æÿ·ÃÆ¹ÆÿÊ¹Æÿ¿Ê¹ÄÆÿ½¶¾ÉÆ¹¸ÿ¼Åÿ
ÇÆÊ·Ã¸øÿá¿¼¼ÇÂ½ÄÿÈÊ½ÿÈÊ¶¸ÆÿÃÆÊ¿·Ãÿ
Â¾»ÊÈ·¸ÿÂ½È¿¶ÇÂ½ÄÿÇÂ¹ÆÈ·ÿÂ½Á¶¹ÂÆ¸ÿÊ¸ÿ´Æ¿¿ÿ
Ê¸ÿÂ½È¹ÆÊ¸ÆÇÿÂ½ÈÂÇÆ½ÈÆÿ¼Åÿ´Ê·Æ¹É¼¹½Æÿ
ÇÂ¸ÆÊ¸Æ¸ÿÇ¶Æÿ·¼ÿ»Ê·Ã¼ÄÆ½¸ÿ¸¶ÈÃÿÊ¸ÿ
è¿¸Á½Â¾ÁÂ¿ÈÍÈ¼ÄÿÐÃÍÿãÈÐ¿ÍÈÐùÿ

ÇøÿâÅÅÆÈ·¸ÿ¼½ÿä¿Â¾Ê·ÆùÔÆ½¸Â·ÂµÆÿãÂ¸ÆÊ¸Æ¸ÿ
Ê½ÇÿçÆ¹¼Ê¿¿Æ¹ÄÆ½¸ÿ

çÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ
¿Â·Æ¹Ê·¶¹Æúÿ·ÃÆ¹Æÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÉÆÿÊ½ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿ¸»¹ÆÊÇÿ¼Åÿ¸ÆµÆ¹Ê¿ÿÅ¼¼Çÿ
Ê½Çÿ´Ê·Æ¹ùÉ¼¹½Æÿ»Ê·Ã¼ÄÆ½¸ÿÊ¾¼½Äÿ
¸¶¸ÈÆ»·ÂÉ¿Æÿ»¼»¶¿Ê·Â¼½¸ÿÇÆ»Æ½ÇÂ½Äÿ¼½ÿ
·ÃÆÿ»Ê·Ã¼ÄÆ½¸¯ÿ¸¶¹µÂµÊ¿úÿ»Æ¹¸Â¸·Æ½ÈÆúÿ
ÃÊÉÂ·Ê·ÿ¹Ê½ÄÆÿÊ½Çÿ·¹Ê½¸¾Â¸¸Â¼½ÿ¶½ÇÆ¹ÿ
ÈÃÊ½ÄÂ½ÄÿÈ¿Â¾Ê·ÆÿÊ½ÇÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿ
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¸¶É¸Æº¶Æ½·¿²ÿ·ÃÆÿ»¹ÆµÊ¿Æ½ÈÆÿ¼Åÿ
Ê¿¿Æ¹ÄÆ½ÂÈÿÂ¿¿½Æ¸¸Æ¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿ
Þ·ÿÃÊ¸ÿÄÆ½Æ¹Ê¿¿²ÿÉÆÆ½ÿ¼É¸Æ¹µÆÇÿ·ÃÊ·ÿ·ÃÆÿ

»¹Æ¸Æ½ÈÆÿ¼ÅÿÆ¿ÆµÊ·ÆÇÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
¸·Â¾¶¿Ê·Æÿ»¿Ê½·¸ÿ·¼ÿÂ½È¹ÆÊ¸Æÿ
»Ã¼·¼¸²½·ÃÆ¸Â¸úÿÉÂ¼¾Ê¸¸úÿ´Ê·Æ¹ÿ¶¸Æÿ
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ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÊÂ¹ÿº¶Ê¿Â·²úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
·Æ¾»Æ¹Ê·¶¹Æ¸úÿÈÃÊ½ÄÆ¸ÿÂ½ÿÆ³·¹Æ¾Æÿ
´ÆÊ·ÃÆ¹ÿÆµÆ½·¸úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿÅ¼¼ÇÿÊ½Çÿ
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ÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÂ½ÿ¿Ê¹ÄÆÿ
»¼»¶¿Ê·Â¼½ÿÊ¹ÆÊ¸ÿ·ÃÊ·ÿÊ¹ÆÿÊ½Çÿ¾Ê²ÿ
È¼½·Â½¶Æÿ·¼ÿÉÆÿÂ½ÿ½¼½Ê··ÊÂ½¾Æ½·øÿÓÃÆÿ
ÆµÊ¿¶Ê·Â¼½ÿ¼Åÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ¹Â¸À¸ÿ
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¸¶»»¼¹·ÿÅ¼¹ÿÊÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ¹ÆÿÊ¹Æÿ
¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿ¼µÆ¹ÿ·ÃÆÿ½Æ·ÿÃÆÊ¿·Ãÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÊÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸ÆÿÇ¶Æÿ·¼ÿ
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µÆÈ·¼¹¸ÿ»¹¼µÂÇÆ¸ÿÇÂ¹ÆÈ·Â¼½Ê¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ
Ê½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÆÿ¾Ê½²ÿ
¶½ÈÆ¹·ÊÂ½·ÂÆ¸ÿÂ½ÿ·ÃÆ¸ÆÿÊ¹ÆÊ¸øÿç¿·Ã¼¶ÄÃÿ
·ÃÆ¸ÆÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸úÿ»¹¼µÂÇÆÿ¸¼¾Æÿ
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â×çÿ¹ÆÈÆÂµÆÇÿ¾Ê½²ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸¸¶Æ¸ÿÊ½Çÿ·ÃÆÿ»¹¼»¼¸ÆÇÿ
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Þ¾»ÊÈ·¸ÿÊ¸ÿ×¶É¿ÂÈÿßÆÊ¿·ÃÿÞ¸¸¶Æ¸ÿÞ¸ÿ
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Ç¼Æ¸ÿ½¼·ÿ»¹¼µÂÇÆÿÊÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ»¶É¿ÂÈÿ
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Ê¾ÉÂÆ½·ÿ¼±¼½Æúÿ¿ÆÊÇÂ½Äÿ·¼ÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ
¼Åÿ¾¼¹ÉÂÇÂ·²ÿÊ½Çÿ¾¼¹·Ê¿Â·²ÿÅ¹¼¾ÿ
Æ³»¼¸¶¹Æÿ·¼ÿ¼±¼½Æøÿç¿¿ÿ¼Åÿ·ÃÆ¸ÆÿÊ¹Æÿ
ÆÅÅÆÈ·¸ÿ¼½ÿÃ¶¾Ê½ÿÃÆÊ¿·ÃúÿÊ½ÇÿÊ¿¿ÿ¼Åÿ·ÃÆ¾ÿ
Ê¹ÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿÈ¿Â¾Ê·Æÿ
Å¹¼¾ÿÆ¿ÆµÊ·ÆÇÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ
Ù¼½Æÿ¼Åÿ·ÃÆ¸ÆÿÃ¶¾Ê½ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ¹Æÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÇÂ¹ÆÈ·ÿÆ³»¼¸¶¹Æÿ·¼ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ

Þ½ÿ·ÃÆÿ»Ê¸·úÿâ×çÿÃÊ¸ÿ½¼·ÿÃÊÇÿ·¼ÿ
¹Æ¸¼¿µÆÿ·ÃÆÿÂ¸¸¶Æÿ»¹Æ¸Æ½·ÆÇÿÃÆ¹ÆúÿÊ¸ÿÂ·ÿ
ÃÊ¸ÿÉÆÆ½ÿÈ¿ÆÊ¹ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¹Æ¿Ê·Æÿ
·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ¹Æ¿Ê·Æÿ·¼ÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹Æúÿ´Â·Ãÿ½¼ÿÈ¼½Å¶¸Â¼½ÿ¼µÆ¹ÿ´ÃÊ·ÿ
ÈÊ·ÆÄ¼¹²ÿ´Ê¸ÿÊ·ÿÂ¸¸¶ÆøÿÞ½ÿ·Ã¼¸ÆÿÈÊ¸Æ¸ÿ
â×çÿÃÊ¸ÿ¹¼¶·Â½Æ¿²ÿ¿¼¼ÀÆÇÿÊ·ÿ´ÃÊ·ÿÆÅÅÆÈ·ÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÃÊ¸ÿ¼½ÿ»Æ¼»¿ÆøÿÞÅÿ·ÃÆÿ
ÆÅÅÆÈ·ÿ¼½ÿ»Æ¼»¿ÆÿÂ¸ÿ·¼ÿ·ÃÆÂ¹ÿÃÆÊ¿·Ãúÿ´Æÿ
ÃÊµÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÂ·ÿÊ½ÿÂ¸¸¶Æÿ¼Åÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃøÿÞÅÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿ»Æ¼»¿ÆÿÂ¸ÿ·¼ÿ·ÃÆÂ¹ÿ
Â½·Æ¹Æ¸·ÿÂ½ÿ¾Ê··Æ¹¸ÿ¼·ÃÆ¹ÿ·ÃÊ½ÿÃÆÊ¿·Ãúÿ´Æÿ
ÃÊµÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÂ·ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æøÿ

á¼¹ÿÆ³Ê¾»¿Æúÿ·ÃÆ¹ÆÿÊ¹Æÿ¸Æ¹Â¼¶¸ÿÃÆÊ¿·Ãÿ
¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÂ½ÃÊ¿Ê·Â¼½ÿ¼Åÿ
¼±¼½ÆúÿÊ½Çÿ·ÃÆ²ÿÃÊµÆÿ¿¼ÄÂÈÊ¿¿²ÿÉÆÆ½ÿ
È¼½¸ÂÇÆ¹ÆÇÿÊ¸ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸¸¶Æ¸øÿ
ç¾ÉÂÆ½·ÿ¿ÆµÆ¿¸ÿ¼Åÿ¼±¼½ÆÿÃÊµÆÿÊ¿¸¼ÿ
¹ÊÂ¸ÆÇÿ·ÃÆÿº¶Æ¸·Â¼½ÿ¼ÅÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·Ãÿ
ÉÆ½ÆÅÂ·¸ÿ·Ã¹¼¶ÄÃÿ¸È¹ÆÆ½Â½Äÿ¼ÅÿÃÊ¹¾Å¶¿ÿ
ÒÑåÿ¹Ê²¸øÿâ×çÿÃÊ¸ÿÊ¿¸¼ÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÂ¸ÿ
Â½ÇÂ¹ÆÈ·ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·ÿ¼Åÿ¼±¼½Æÿ·¼ÿÉÆÿÊÿ

»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸¸¶Æøôí Ø±¼½Æÿ»¼¿¿¶·Â¼½ÿ
Ê¿¸¼ÿÊÅÅÆÈ·¸ÿ»Æ¼»¿ÆÿÉ²ÿÂ¾»ÊÈ·Â½Äÿ·ÃÆÂ¹ÿ
Â½·Æ¹Æ¸·¸ÿÂ½ÿµÊ¹Â¼¶¸ÿµÆÄÆ·Ê·Â¼½ÿ·Ã¹¼¶ÄÃÿ
Å¼¿ÂÊ¹ÿÇÊ¾ÊÄÆÿ·¼ÿ·¹ÆÆ¸úÿ¹ÆÇ¶ÈÆÇÿÈ¹¼»ÿ
²ÂÆ¿ÇúÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿÃ¼¹·ÂÈ¶¿·¶¹Ê¿ÿ
»¿Ê½·¸úÿÊ½Çÿ·ÃÆÿ¿ÂÀÆøÿâ×çÿÃÊ¸ÿ
È¼½¸Â¸·Æ½·¿²ÿÈ¼½¸ÂÇÆ¹ÆÇÿ·ÃÆ¸ÆÿÂ¸¸¶Æ¸ÿ
´ÃÆ½ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ
ÉÊ¸ÆÇÿÙççÖÔÿ¸·Ê½ÇÊ¹Ç¸ÿ¶½ÇÆ¹ÿäççÿ
¸ÆÈ·Â¼½ÿõöíøÿ
Þ½ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸Æÿ¸Â·¶Ê·Â¼½¸ÿ·ÃÆÿ¶¸Æÿ¼Åÿ·ÃÆÿ

·Æ¹¾ÿ°°»¶É¿ÂÈ¯¯ÿÃÊ¸ÿÅ¼È¶¸ÆÇÿâ×çÿ¼½ÿÃ¼´ÿ
»Æ¼»¿ÆÿÊ¹ÆÿÊÅÅÆÈ·ÆÇÿÉ²ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ
ÞÅÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿ»Æ¼»¿ÆÿÂ¸ÿ·¼ÿ·ÃÆÂ¹ÿÃÆÊ¿·Ãÿ
·ÃÆ½ÿ´ÆÿÃÊµÆÿÈ¼½¸ÂÇÆ¹ÆÇÿÂ·ÿÊÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃÿÂ¸¸¶ÆøÿÞÅÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿ»Æ¼»¿ÆÿÂ¸ÿ·¼ÿ
·ÃÆÂ¹ÿÂ½·Æ¹Æ¸·ÿÂ½ÿ¾Ê··Æ¹¸ÿ¼·ÃÆ¹ÿ·ÃÊ½ÿ
ÃÆÊ¿·Ãúÿ·ÃÆ½ÿ´ÆÿÃÊµÆÿ·¹ÆÊ·ÆÇÿÂ·ÿÊ¸ÿÊÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ¸¸¶Æøÿ
ÓÃÆÿ¸Â·¶Ê·Â¼½ÿ»¹Æ¸Æ½·ÆÇÿÃÆ¹ÆÿÂ¸ÿ

¸¼¾Æ´ÃÊ·ÿ¶½Âº¶ÆøÿÓÃÆÿÅ¼È¶¸ÿÊÄÊÂ½ÿÂ¸ÿ¼½ÿ
·ÃÆÿÆÅÅÆÈ·ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÃÊ¸ÿ¼½ÿ
»Æ¼»¿ÆøÿßÆ¹Æÿ·ÃÆÿÆÅÅÆÈ·ÿ¼½ÿ»Æ¼»¿ÆÿÂ¸ÿ·¼ÿ
·ÃÆÂ¹ÿÃÆÊ¿·Ãøÿß¼´ÆµÆ¹ÿ·ÃÂ¸ÿÆÅÅÆÈ·ÿÅ¿¼´¸ÿ
Å¹¼¾ÿ·ÃÆÿÈÃÊ½ÄÆÿÂ½ÿÈ¿Â¾Ê·ÆÿÊ½ÇÿÆÅÅÆÈ·¸ÿ
¼½ÿÈ¿Â¾Ê·ÆÿÊ¹ÆÿÂ½È¿¶ÇÆÇÿÂ½ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ
¼ÅÿÆÅÅÆÈ·¸ÿ¼½ÿ´Æ¿ÅÊ¹ÆøÿÓÃÊ·ÿ¹ÊÂ¸Æ¸ÿ·ÃÆÿ
Â¸¸¶Æÿ¼ÅÿÃ¼´ÿ·¼ÿÈÊ·ÆÄ¼¹Â±Æÿ·ÃÆÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸­¸Ã¼¶¿Çÿ´ÆÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆ¾ÿ´ÃÆ½ÿ
ÆµÊ¿¶Ê·Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃèÿÐÃÆ½ÿ´ÆÿÆµÊ¿¶Ê·Æÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆèÿØ¹ÿ
É¼·Ãèÿ
ÓÃÆÿ·Æ³·ÿ¼Åÿ·ÃÆÿäççÿÇ¼Æ¸ÿ½¼·ÿ¹Æ¸¼¿µÆÿ

·ÃÂ¸ÿº¶Æ¸·Â¼½øÿÐÃÂ¿Æÿä¼½Ä¹Æ¸¸ÿÇÆÅÂ½ÆÇÿ
°°ÆÅÅÆÈ·¸ÿ¼½ÿ´Æ¿ÅÊ¹Æú¯¯ÿÂ·ÿÇÂÇÿ½¼·ÿÇÆÅÂ½Æÿ
ÆÂ·ÃÆ¹ÿ°°»¶É¿ÂÈÿÃÆÊ¿·Ã¯¯ÿ¼¹ÿ°°»¶É¿ÂÈÿ
´Æ¿ÅÊ¹Æ¯¯øÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
°°ÆÅÅÆÈ·¸ÿ¼½ÿ´Æ¿ÅÊ¹Æ¯¯ÿÇ¼Æ¸ÿ½¼·ÿÈ¿ÆÊ¹¿²ÿ
ÊÇÇ¹Æ¸¸ÿÃ¼´ÿ·¼ÿÈÊ·ÆÄ¼¹Â±ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
·ÃÊ·ÿÅ¿¼´ÿÅ¹¼¾ÿÆÅÅÆÈ·¸ÿ¼½ÿ¸¼Â¿¸úÿ´Ê·Æ¹úÿ
È¹¼»¸úÿµÆÄÆ·Ê·Â¼½úÿ´ÆÊ·ÃÆ¹úÿÈ¿Â¾Ê·Æúÿ¼¹ÿ
Ê½²ÿ¼Åÿ·ÃÆÿ¼·ÃÆ¹ÿÅÊÈ·¼¹¸ÿ¿Â¸·ÆÇÿÂ½ÿäççÿ
¸ÆÈ·Â¼½ÿóöôþÃýøÿÞ·ÿÂ¸ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿÆÅÅÆÈ·¸ÿ¼½ÿ
È¿Â¾Ê·ÆÿÊ¹ÆÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿ´Æ¿ÅÊ¹ÆúÿÉ¶·ÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿÇ¼Æ¸ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ´ÃÆ·ÃÆ¹ÿ
ÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿ·ÃÊ·ÿÊ¹ÆÿÈÊ¶¸ÆÇÿÉ²ÿ·ÃÆ¸Æÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÈ¿Â¾Ê·ÆÿÊ¹ÆÿÊ¿¸¼ÿÆÅÅÆÈ·¸ÿ¼½ÿ
´Æ¿ÅÊ¹ÆøÿÓÃÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ·ÿÂ¸¸¶ÆÿÊ¹Æÿ
½¼·ÿ·ÃÆ¾¸Æ¿µÆ¸ÿÆÅÅÆÈ·¸ÿ¼½ÿ¸¼Â¿¸úÿ´Ê·Æ¹úÿ
È¹¼»¸úÿµÆÄÆ·Ê·Â¼½úÿ´ÆÊ·ÃÆ¹úÿ¼¹ÿÈ¿Â¾Ê·Æøÿ
ÓÃÆ²ÿÊ¹ÆÿÂ½¸·ÆÊÇÿÆÅÅÆÈ·¸ÿ¼½ÿÃÆÊ¿·ÃøÿÓÃÆ²ÿ

ÇÆ¹ÂµÆÿÅ¹¼¾ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼½ÿÈ¿Â¾Ê·ÆúÿÉ¶·ÿ
·ÃÆ²ÿÊ¹Æÿ½¼·ÿ·ÃÆ¾¸Æ¿µÆ¸ÿÆÅÅÆÈ·¸ÿ¼½ÿ
È¿Â¾Ê·Æÿ¼¹ÿ¼½ÿÊ½²·ÃÂ½ÄÿÆ¿¸Æÿ¿Â¸·ÆÇÿÂ½ÿ
äççÿ¸ÆÈ·Â¼½ÿóöôþÃýøÿÔ¼ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ
ÆÅÅÆÈ·¸ÿ¼½ÿ´Æ¿ÅÊ¹ÆÿÇ¼Æ¸ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ
´ÃÆ·ÃÆ¹ÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿÃÆÊ¿·Ãúÿ´ÃÂÈÃÿÂ¸ÿ
½¼·ÿÂ·¸Æ¿Åÿ¿Â¸·ÆÇÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿóöôþÃýúÿ
Â¸ÿÊ¿¸¼ÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿ´Æ¿ÅÊ¹ÆÿÂÅÿÂ·ÿ¹Æ¸¶¿·¸ÿ
Å¹¼¾ÿÊ½ÿÆÅÅÆÈ·ÿ¼½ÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ·Æ³·ÿ¼Åÿ·ÃÆÿ
äççÿÊ¿¸¼ÿÇ¼Æ¸ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ·ÃÆÿÂ¸¸¶Æÿ¼Åÿ
ÇÂ¹ÆÈ·ÿÊ½ÇÿÂ½ÇÂ¹ÆÈ·ÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸øÿ
ä¼½·¹Ê¹²ÿ·¼ÿÈ¼¾¾Æ½·Æ¹¸¯ÿÊ¸¸Æ¹·Â¼½¸úÿ·ÃÆÿ
¿ÆÄÂ¸¿Ê·ÂµÆÿÃÂ¸·¼¹²ÿÇ¼Æ¸ÿ½¼·ÿÊÇÇ¹Æ¸¸ÿ¼¹ÿ
¹Æ¸¼¿µÆÿ·ÃÂ¸ÿÂ¸¸¶Æøÿ
Þ½ÿ·ÃÂ¸ÿÈ¼½·Æ³·úÿâ×çÿÂ¸ÿÂ½·Æ¹»¹Æ·Â½Äÿ·ÃÆÿ

Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ»¹¼µÂ¸Â¼½ÿÂ½ÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿÊ¸ÿ¾ÆÊ½Â½Äÿ·ÃÊ·ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼½ÿ
»Æ¼»¿Æ¸¯ÿÃÆÊ¿·ÃÿÅ¹¼¾ÿÈÃÊ½ÄÆ¸ÿ·¼ÿÈ¿Â¾Ê·Æÿ
ÈÊ½ÿÊ½Çÿ¸Ã¼¶¿ÇÿÉÆÿÂ½È¿¶ÇÆÇÿÂ½ÿâ×ç¯¸ÿ
ÆµÊ¿¶Ê·Â¼½ÿ¼Åÿ´ÃÆ·ÃÆ¹ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
Ê·ÿÂ¸¸¶ÆÿÆ½ÇÊ½ÄÆ¹¸ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãøÿâ×çÿÂ¸ÿ
½¼·ÿÇÆÈÂÇÂ½Äÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¸ÆÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÊ¿¸¼ÿÈ¼¶¿Çÿ¼¹ÿ¸Ã¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿÂ½ÿÆµÊ¿¶Ê·Â½ÄÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
·¼ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æøÿ
ÓÃÆÿ¸·Ê·Â½Äÿ¼Åÿ·ÃÆÿÂ¸¸¶Æÿ¾ÊÀÆ¸ÿ·ÃÆÿ

Ê½¸´Æ¹ÿ¸ÆÆ¾ÿ¸·¹ÊÂÄÃ·Å¼¹´Ê¹ÇøÿÞÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿÈÊ¶¸Æ¸ÿ¸ÂÈÀ½Æ¸¸ÿ¼¹ÿÇÆÊ·Ãúÿ·ÃÆ½ÿ
·ÃÆ¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ¸Ã¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿÆµÊ¿¶Ê·Â½Äÿ´ÃÆ·ÃÆ¹ÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿ»¶É¿ÂÈÿ
ÃÆÊ¿·ÃøÿÓÃÆÿ·Æ¹¾ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸ÿ
¶½ÇÆÅÂ½ÆÇúÿÊ½ÇÿÉ²ÿÂ·¸Æ¿Åÿ·ÃÂ¸ÿÂ¸ÿÊ½ÿ
Æ¾Â½Æ½·¿²ÿ¹ÆÊ¸¼½ÊÉ¿Æÿ´Ê²ÿ·¼ÿÂ½·Æ¹»¹Æ·ÿÂ·øÿ
ÓÃÂ¸ÿÅ¼È¶¸Æ¸ÿ¼½ÿ·ÃÆÿÊÈ·¶Ê¿ÿÆÅÅÆÈ·ÿ¼½ÿ
»Æ¼»¿ÆúÿÊ¸ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿÂÄ½¼¹Â½Äÿ·ÃÊ·ÿ
Ê½ÇÿÅ¼È¶¸Â½Äÿ¼½ÿ·ÃÆÿ»Ê·Ã´Ê²ÿÅ¹¼¾ÿ·ÃÆÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·¼ÿ·ÃÆÿÆÅÅÆÈ·øÿÓÃÆÿº¶Æ¸·Â¼½ÿ
·ÃÆ½ÿÉÆÈ¼¾Æ¸ÿ´ÃÆ·ÃÆ¹ÿ·ÃÆ¹ÆÿÂ¸ÿÊÿµÊ¿ÂÇÿ
ÉÊ¸Â¸ÿÂ½ÿ·ÃÆÿäççÿ·¼ÿ·ÊÀÆÿ·ÃÆÿÇÂÅÅÆ¹Æ½·ÿ
Ê»»¹¼ÊÈÃÿ¸¶ÄÄÆ¸·ÆÇÿÉ²ÿÈ¼¾¾Æ½·Æ¹¸úÿÊ½ÿ
Ê»»¹¼ÊÈÃÿÈ¼½·¹Ê¹²ÿ·¼ÿ·ÃÆÿÈ¼¾¾¼½ÿ¸Æ½¸Æÿ
¾ÆÊ½Â½Äÿ¼Åÿ»¶É¿ÂÈÿÃÆÊ¿·Ãøÿ
Ù¼·ÊÉ¿²úÿ·ÃÆÿ·Æ¹¾ÿ°°»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æ¯¯ÿÂ¸ÿ

¶½ÇÆÅÂ½ÆÇøÿÐÃÂ¿ÆÿÂ·ÿÈ¿ÆÊ¹¿²ÿ¾ÆÊ½¸ÿ
¸¼¾Æ·ÃÂ½Äÿ¼·ÃÆ¹ÿ·ÃÊ½ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãúÿ
·ÃÆ¹ÆÿÂ¸ÿ½¼ÿ¼ÉµÂ¼¶¸ÿÂ½ÇÂÈÊ·Â¼½ÿ´ÃÆ·ÃÆ¹ÿ
ä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ·ÃÆ¹Æÿ·¼ÿÉÆÿÊÿÈ¿ÆÊ¹ÿ
É¼¶½ÇÊ¹²ÿÉÆ·´ÆÆ½ÿ·ÃÆÿ·´¼ÿ·Æ¹¾¸ÿ¼¹ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆ¹Æÿ¾ÂÄÃ·ÿÉÆÿ¸¼¾Æÿ¼µÆ¹¿Ê»ÿ
´ÃÆ¹Æÿ¸¼¾ÆÿÂ¾»ÊÈ·¸ÿÈ¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿÉ¼·ÃÿÊÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½ÇÿÊÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ¾»ÊÈ·øÿÙÆÂ·ÃÆ¹ÿ·ÃÆÿ·Æ³·ÿ
½¼¹ÿ·ÃÆÿ¿ÆÄÂ¸¿Ê·ÂµÆÿÃÂ¸·¼¹²ÿ¹Æ¸¼¿µÆ¸ÿ·ÃÂ¸ÿ
Â¸¸¶ÆøÿÒ½ÇÆ¹ÿÆÂ·ÃÆ¹ÿÊ»»¹¼ÊÈÃúÿâ×çÿ
ÉÆ¿ÂÆµÆ¸ÿ·ÃÆÿ»¹¼»Æ¹ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿÂ¸ÿ·ÃÊ·ÿ
·ÃÆ¸ÆÿÆÅÅÆÈ·¸ÿ¼½ÿÃÆÊ¿·Ãÿ¸Ã¼¶¿ÇÿÉÆÿ
È¼½¸ÂÇÆ¹ÆÇÿ´ÃÆ½ÿÆµÊ¿¶Ê·Â½Äÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãøÿ
ÞÅÿ´ÆÿÊ¸¸¶¾Æÿä¼½Ä¹Æ¸¸ÿÂ½·Æ½ÇÆÇÿ·ÃÊ·ÿ

ÆÅÅÆÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÈ¼¶¿Çÿ½¼·ÿ
Â½È¿¶ÇÆÿÆÅÅÆÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ
µÂÈÆÿµÆ¹¸Êúÿ·ÃÆ½ÿ·ÃÆÿÆÅÅÆÈ·¸ÿÊ·ÿÂ¸¸¶ÆÿÃÆ¹Æÿ
¸Ã¼¶¿Çÿ¾¼¸·ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÈ¼½¸ÂÇÆ¹ÆÇÿ
Â½ÿ·ÃÆÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÈÊ·ÆÄ¼¹²øÿ
Þ½ÇÂ¸»¶·ÊÉ¿²ÿ·ÃÆ²ÿÊ¹ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸úÿÊ½Çÿ
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´Â¿¿ÿ¼ÈÈ¶¹øÿØ½ÆÿÈ¼¾¾Æ½·Æ¹ÿ¸·Ê·Æ¸ÿ·ÃÊ·ÿ
â×çÿÂ½Ê»»¹¼»¹ÂÊ·Æ¿²ÿÊ¸¸ÂÄ½¸ÿÊÂ¹ÿº¶Ê¿Â·²ÿ
¹Â¸Àÿ·¼ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ·ÃÊ·ÿ´Â¿¿ÿÉÆÿ
ÊÇÇ¹Æ¸¸ÆÇÿ·Ã¹¼¶ÄÃÿ¼·ÃÆ¹ÿ»¹¼Ä¹Ê¾¸øÿÓÃÆÿ
äççÿ»¹¼µÂÇÆ¸ÿÊÿ¾ÆÈÃÊ½Â¸¾ÿ·¼ÿ¾ÆÆ·ÿ·ÃÆÿ
¸·Ê½ÇÊ¹Ç¸ÿÊ½ÇÿÊÇÇÂ·Â¼½Ê¿ÿÈ¼½·¹¼¿ÿ
¾ÆÊ¸¶¹Æ¸ÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ·ÃÆÿäççÿ´Â¿¿ÿ
ÉÆÿÊÇ¼»·ÆÇÿÂ½ÿ·ÃÆÿÅ¶·¶¹ÆúÿÀÆÆ»Â½Äÿ
»¼¿¿¶·Â¼½ÿÉÆ¿¼´ÿ¶½ÃÆÊ¿·Ã²ÿ¿ÆµÆ¿¸øÿÓÃÆÿ
È¼¾¾Æ½·Æ¹¸ÿ¸·Ê·Æÿ·ÃÊ·ÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
ÙççÖÔÿÊ¹ÆÿÂ½ÿ»¿ÊÈÆÿ·ÃÊ·ÿ¹Æº¶Â¹Æÿâ×çÿ·¼ÿ
Å¶¿ÅÂ¿¿ÿÂ·¸ÿ¿ÆÄÊ¿ÿ¼É¿ÂÄÊ·Â¼½ÿ·¼ÿ»¹ÆµÆ½·ÿ·ÃÂ¸ÿ
»Ê¹·ÂÈ¶¿Ê¹ÿÅ¼¹¾ÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·Ãøÿ

â×çÿÇ¼Æ¸ÿÃÊµÆÿÂ½ÿ»¿ÊÈÆÿÙççÖÔÿÅ¼¹ÿ
¼±¼½Æúÿ´ÃÂÈÃÿÊ¹Æÿ»¹Æ¾Â¸ÆÇÿ¼½ÿ·ÃÆÿ
ÃÊ¹¾Å¶¿½Æ¸¸ÿ¼Åÿ¼±¼½Æÿ·¼ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹ÆøÿÓÃÆ¸Æÿ¸·Ê½ÇÊ¹Ç¸ÿÊ½Çÿ·ÃÆÂ¹ÿ
ÊÈÈ¼¾»Ê½²Â½Äÿ¹ÆÄ¶¿Ê·¼¹²ÿ¹ÆÄÂ¾ÆÿÃÊµÆÿ
ÃÆ¿»ÆÇÿ·¼ÿ¹ÆÇ¶ÈÆÿ·ÃÆÿÇÊ½ÄÆ¹¸ÿÅ¹¼¾ÿ
¼±¼½ÆÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øÿß¼´ÆµÆ¹úÿ
¸¶É¸·Ê½·ÂÊ¿ÿÈÃÊ¿¿Æ½ÄÆ¸ÿ¹Æ¾ÊÂ½ÿ´Â·Ãÿ
¹Æ¸»ÆÈ·ÿ·¼ÿÊÈÃÂÆµÂ½Äÿ·ÃÆÿÊÂ¹ÿº¶Ê¿Â·²ÿ
»¹¼·ÆÈ·Â¼½ÿ»¹¼¾Â¸ÆÇÿÉ²ÿ·ÃÆÿÙççÖÔÿÅ¼¹ÿ
¼±¼½ÆøÿÞ·ÿÂ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿµÂÆ´ÿ
·ÃÊ·ÿ·ÃÆ¸ÆÿÈÃÊ¿¿Æ½ÄÆ¸ÿ´Â¿¿ÿÉÆÿ
Æ³ÊÈÆ¹ÉÊ·ÆÇÿÉ²ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ

Þ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿÈ¼½·¹¼¿ÿ¾ÆÊ¸¶¹Æ¸ÿ·¼ÿ
ÊÈÃÂÆµÆÿÊ··ÊÂ½¾Æ½·ÿ´Â·ÃÿÊÿÙççÖÔÿÊ¹ÆÿÊÿ
¾Â·ÂÄÊ·Â¼½ÿ¾ÆÊ¸¶¹ÆÿÊÂ¾ÆÇÿÊ·ÿ¹ÆÇ¶ÈÂ½Äÿ
Æ¾Â¸¸Â¼½¸ÿ¼Åÿ¼±¼½Æÿ»¹ÆÈ¶¹¸¼¹¸øÿç¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÞÞøäÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸úÿâ×çÿÂ¸ÿ½¼·ÿÈ¼½¸ÂÇÆ¹Â½Äÿ·ÃÆÿ
Â¾»ÊÈ·¸ÿ¼Åÿ¾Â·ÂÄÊ·Â¼½ÿ´Â·Ãÿ¹Æ¸»ÆÈ·ÿ·¼ÿ
Å¶·¶¹Æÿ¹ÆÇ¶È·Â¼½¸ÿÂ½ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿá¼¹ÿ·ÃÆÿ¸Ê¾Æÿ¹ÆÊ¸¼½¸úÿ
â×çÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿ½¼·ÿÈ¼½¸ÂÇÆ¹Â½Äÿ
¾Â·ÂÄÊ·Â¼½ÿÂ½ÿ·ÃÆÿÅ¼¹¾ÿ¼Åÿ·ÃÆÿÈ¼½·¹¼¿ÿ
¾ÆÊ¸¶¹Æ¸ÿ·ÃÊ·ÿ´Â¿¿ÿ½ÆÆÇÿ·¼ÿÉÆÿÊÇ¼»·ÆÇÿ
Â½ÿ·ÃÆÿÅ¶·¶¹Æÿ·¼ÿ¹ÆÇ¶ÈÆÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
¼±¼½Æÿ»¹ÆÈ¶¹¸¼¹¸ÿÊ½Çÿ·ÃÆ¹ÆÉ²ÿÊÇÇ¹Æ¸¸ÿ
·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿÊ¾ÉÂÆ½·ÿ¼±¼½Æÿ¿ÆµÆ¿¸ÿ·ÃÊ·ÿ
ÈÊ½ÿ¼ÈÈ¶¹ÿÉÆÈÊ¶¸Æÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ

Þ·ÿÂ¸ÿÂ¾»¼¹·Ê½·ÿ·¼ÿ½¼·Æÿ·ÃÊ·ÿÈ¼½·¹¼¿¸ÿ·¼ÿ
¾ÆÆ·ÿ·ÃÆÿÙççÖÔÿÊ¹Æÿ·²»ÂÈÊ¿¿²ÿ»¶·ÿÂ½ÿ
»¿ÊÈÆÿ¼½¿²ÿÐË½Ì¿ÿÊÂ¹ÿº¶Ê¿Â·²ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÆ³ÈÆÆÇÂ½Äÿ·ÃÆÿ¸·Ê½ÇÊ¹Çÿ
Ê¹ÆÿÇÆ·ÆÈ·ÆÇøÿá¶¹·ÃÆ¹¾¼¹Æúÿ
Â¾»¿Æ¾Æ½·Ê·Â¼½ÿ¼ÅÿÈ¼½·¹¼¿¸ÿ·¼ÿ¹ÆÇ¶ÈÆÿ
Ê¾ÉÂÆ½·ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼Åÿ»¼¿¿¶·Ê½·¸ÿ
¼ÈÈ¶¹¸ÿ¼µÆ¹ÿÊ½ÿÆ³·Æ½ÇÆÇÿ·Â¾Æÿ»Æ¹Â¼Çúÿ
¹Ê½ÄÂ½ÄÿÅ¹¼¾ÿ·Ã¹ÆÆÿ²ÆÊ¹¸ÿ·¼ÿ¾¼¹Æÿ·ÃÊ½ÿ
·´Æ½·²ÿ²ÆÊ¹¸ÿÇÆ»Æ½ÇÂ½Äÿ¼½ÿ·ÃÆÿ»¼¿¿¶·Ê½·ÿ
Ê½Çÿ·ÃÆÿ¸Æ¹Â¼¶¸½Æ¸¸ÿ¼Åÿ·ÃÆÿ
½¼½Ê··ÊÂ½¾Æ½·ÿ»¹¼É¿Æ¾øÿÓÃ¶¸úÿ´ÃÂ¿Æÿ·ÃÆÿ
äççÿ»¹¼µÂÇÆ¸ÿ¾ÆÈÃÊ½Â¸¾¸ÿÅ¼¹ÿ
ÊÇÇ¹Æ¸¸Â½ÄÿÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÊ½Çÿ
·ÃÆÿ¶½ÇÆ¹¿²Â½ÄÿÊÂ¹ÿº¶Ê¿Â·²ÿÆ³ÊÈÆ¹ÉÊ·Â¼½ÿ
¼µÆ¹ÿ·Â¾ÆúÿÂ·ÿ´Â¿¿ÿ½¼·ÿ»¹ÆµÆ½·ÿ·ÃÆÿ
ÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÂ½·Æ¹Â¾øÿàÂµÆ½ÿ
·ÃÆÿ¸Æ¹Â¼¶¸ÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
Ê·ÿÂ¸¸¶Æ­Â½È¿¶ÇÂ½Äÿ¹Æ¸»Â¹Ê·¼¹²ÿÊ½Çÿ
ÈÊ¹ÇÂ¼µÊ¸È¶¿Ê¹ÿÇÂ¸ÆÊ¸Æÿ¿ÆÊÇÂ½Äÿ·¼ÿ
Ã¼¸»Â·Ê¿ÿÊÇ¾Â¸¸Â¼½¸úÿÆ¾Æ¹ÄÆ½È²ÿ
ÇÆ»Ê¹·¾Æ½·ÿµÂ¸Â·¸úÿÊ½Çÿ»¹Æ¾Ê·¶¹Æÿ
¾¼¹·Ê¿Â·²­·ÃÂ¸ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿÇ¶¹Â½Äÿ·ÃÆÿ·Â¾ÆÿÉÆÅ¼¹Æÿ
ÊÇÇÂ·Â¼½Ê¿ÿÈ¼½·¹¼¿¸ÿÈÊ½ÿÉÆÿÂ¾»¿Æ¾Æ½·ÆÇÿ
Â¸ÿÊÿ¸Æ¹Â¼¶¸ÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÈ¼½ÈÆ¹½øÿ
ßÂ¸·¼¹ÂÈÊ¿¿²úÿÊÿ¿Ê¹ÄÆÿ¸ÆÄ¾Æ½·ÿ¼Åÿ·ÃÆÿÒøÔøÿ
»¼»¶¿Ê·Â¼½ÿÃÊ¸ÿ¿ÂµÆÇÿÂ½ÿÊ¹ÆÊ¸ÿÆ³ÈÆÆÇÂ½Äÿ
·ÃÆÿÙççÖÔúÿÇÆ¸»Â·Æÿ·ÃÆÿäççÿÊ½ÇÿÂ·¸ÿ
Â¾»¿Æ¾Æ½·Ê·Â¼½ÿÆÅÅ¼¹·¸øÿßÊ¿Åÿ¼ÅÿÊ¿¿ÿ
ç¾Æ¹ÂÈÊ½¸úÿõñîÿ¾Â¿¿Â¼½ÿ»Æ¼»¿Æúÿ¿ÂµÆÿÂ½ÿ
È¼¶½·ÂÆ¸ÿ´ÃÆ¹ÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ³ÈÆÆÇ¸ÿ
½Ê·Â¼½Ê¿ÿÃÆÊ¿·Ãÿ¸·Ê½ÇÊ¹Ç¸øóõ ÐÃÆ¹Æÿ
Ê··ÊÂ½¾Æ½·ÿ¼Åÿ·ÃÆÿÙççÖÔÿÂ¸ÿÆ¸»ÆÈÂÊ¿¿²ÿ
ÇÂÅÅÂÈ¶¿·úÿ¿ÆÊÇÂ½Äÿ·¼ÿÇÆ¿Ê²¸ÿÂ½ÿ¾ÆÆ·Â½Äÿ
Ê··ÊÂ½¾Æ½·ÿÇÆÊÇ¿Â½Æ¸úÿ·ÃÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
¼ÅÿÂ½È¹ÆÊ¸ÆÇÿ¼±¼½ÆÿÇ¶Æÿ·¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¾Ê²ÿÉÆÿ¸¶É¸·Ê½·ÂÊ¿øÿ
Þ·ÿÂ¸ÿÊ¿¸¼ÿÂ¾»¼¹·Ê½·ÿ·¼ÿ½¼·Æÿ·ÃÊ·ÿÂ·ÿ¾Ê²ÿ

½¼·ÿÉÆÿ»¼¸¸ÂÉ¿ÆÿÅ¼¹ÿÔ·Ê·Æ¸ÿÊ½ÇÿÓ¹ÂÉÆ¸ÿ·¼ÿ
»¿Ê½ÿÊÈÈ¶¹Ê·Æ¿²ÿÅ¼¹ÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼Åÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿÇÆµÆ¿¼»Â½ÄÿÈ¼½·¹¼¿ÿ
¸·¹Ê·ÆÄÂÆ¸ÿÅ¼¹ÿ½¼½Ê··ÊÂ½¾Æ½·ÿÊ¹ÆÊ¸øÿç¸ÿ
½¼·ÆÇÿÂ½ÿ·ÃÆÿÓÔãÿÊ½Çÿâ×ç¯¸ÿôööíÿ
Þ½·Æ¹Â¾ÿç¸¸Æ¸¸¾Æ½·ÿ¹Æ»¼¹·ÿþÞçýúÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ¸ÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿ¿ÆÊÇÿ·¼ÿÊ½ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿµÊ¹ÂÊÉÂ¿Â·²ÿ¼Åÿ´ÆÊ·ÃÆ¹úÿ
Ê½Çÿ·ÃÂ¸ÿ¾Ê²ÿÂ½È¹ÆÊ¸Æÿ»ÆÊÀÿ»¼¿¿¶·Â¼½ÿ
ÆµÆ½·¸ÿÂ½È¿¶ÇÂ½ÄÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ¼±¼½Æÿ
Æ³ÈÆÆÇÊ½ÈÆ¸øÿÐÃÂ¿Æÿ·ÃÆÿ¾¼ÇÆ¿Â½Äÿ
¸·¶ÇÂÆ¸ÿÂ½ÿ·ÃÆÿÞçÿÊ¿¿ÿ¸Ã¼´ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
Å¶·¶¹ÆÿÈÃÊ½ÄÆ¸ÿÂ½ÿ¾Æ·Æ¼¹¼¿¼ÄÂÈÊ¿ÿ
º¶Ê½·Â·ÂÆ¸úÿ·ÃÆ¹ÆÿÂ¸ÿÊ¿¸¼ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
µÊ¹ÂÊÉÂ¿Â·²ÿÊÈ¹¼¸¸ÿ·ÃÆÿ¸Â¾¶¿Ê·Â¼½¸ÿÂ½ÿ·ÃÆÿ
¸»Ê·ÂÊ¿ÿ»Ê··Æ¹½¸ÿ¼Åÿ·ÃÆ¸ÆÿÅ¶·¶¹ÆÿÈÃÊ½ÄÆ¸úÿ
¾ÊÀÂ½ÄÿÂ·ÿÇÂÅÅÂÈ¶¿·ÿ·¼ÿ¸Æ¿ÆÈ·ÿÊÿ¸Æ·ÿ¼Åÿ
Å¶·¶¹Æÿ¾Æ·Æ¼¹¼¿¼ÄÂÈÊ¿ÿÇÊ·ÊÿÅ¼¹ÿ»¿Ê½½Â½Äÿ
»¶¹»¼¸Æ¸øÿç·ÿ·ÃÂ¸ÿ·Â¾Æúÿ¾¼ÇÆ¿¸ÿ¶¸ÆÇÿ·¼ÿ
ÇÆµÆ¿¼»ÿ»¿Ê½¸ÿ·¼ÿÊ··ÊÂ½ÿ·ÃÆÿÙççÖÔÿÇ¼ÿ
½¼·ÿ·ÊÀÆÿ»¼·Æ½·ÂÊ¿ÿÈÃÊ½ÄÆ¸ÿÂ½ÿÅ¶·¶¹Æÿ
¾Æ·Æ¼¹¼¿¼Ä²ÿÂ½·¼ÿÈ¼½¸ÂÇÆ¹Ê·Â¼½øÿ
Þ½ÊÉÂ¿Â·²ÿ·¼ÿ»¹ÆÇÂÈ·ÿ·ÃÆÿÅ¹Æº¶Æ½È²ÿÊ½Çÿ
¾ÊÄ½Â·¶ÇÆÿ¼Åÿ¸¶ÈÃÿÆµÆ½·¸ÿÈ¼¶¿Çÿ¿ÆÊÇÿ·¼ÿ
Ê½ÿ¶½ÇÆ¹Æ¸·Â¾Ê·Â¼½ÿ¼Åÿ·ÃÆÿÈ¼½·¹¼¿¸ÿ
½ÆÆÇÆÇÿ·¼ÿÉ¹Â½ÄÿÊ¹ÆÊ¸ÿÂ½·¼ÿÊ··ÊÂ½¾Æ½·úÿ

Ê½ÇÿÊÿ»¹¼¿¼½ÄÆÇÿ»Æ¹Â¼ÇÿÇ¶¹Â½Äÿ´ÃÂÈÃÿ
ÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÂ¾»ÊÈ·¸ÿÈ¼½·Â½¶Æÿ·¼ÿ
¼ÈÈ¶¹øÿ
âµÆ½ÿÂ½ÿÊ¹ÆÊ¸ÿ·ÃÊ·ÿ¾ÆÆ·ÿ·ÃÆÿÙççÖÔÿ

È¶¹¹Æ½·¿²úÿÊÂ¹ÿº¶Ê¿Â·²ÿ¾Ê²ÿÇÆ·Æ¹Â¼¹Ê·Æÿ
¸¶ÅÅÂÈÂÆ½·¿²ÿ·¼ÿÈÊ¶¸ÆÿÊÇµÆ¹¸ÆÿÃÆÊ¿·Ãÿ
ÆÅÅÆÈ·¸ÿÅ¼¹ÿ¸¼¾ÆÿÂ½ÇÂµÂÇ¶Ê¿¸øÿÔ¼¾ÆÿÊ·ùÿ
¹Â¸ÀÿÂ½ÇÂµÂÇ¶Ê¿¸úÿÅ¼¹ÿÆ³Ê¾»¿Æÿ·Ã¼¸Æÿ´Â·Ãÿ
»¹ÆÆ³Â¸·Â½ÄÿÃÆÊ¿·ÃÿÈ¼½ÇÂ·Â¼½¸ÿ¼¹ÿ¼·ÃÆ¹ÿ
ÈÃÊ¹ÊÈ·Æ¹Â¸·ÂÈ¸ÿ´ÃÂÈÃÿÂ½È¹ÆÊ¸Æÿ·ÃÆÂ¹ÿ¹Â¸Àÿ
Å¼¹ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ¶»¼½ÿÆ³»¼¸¶¹Æÿ·¼ÿ×Úÿ
¼¹ÿ¼±¼½Æúÿ¾Ê²ÿÆ³»Æ¹ÂÆ½ÈÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿ
Ê·ÿ¿ÆµÆ¿¸ÿÉÆ¿¼´ÿ·ÃÆÿ¸·Ê½ÇÊ¹Çøÿä¶¹¹Æ½·ÿ
ÆµÂÇÆ½ÈÆÿ¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ·ÃÆ¹ÆÿÂ¸ÿ½¼ÿ
·Ã¹Æ¸Ã¼¿ÇÿÅ¼¹ÿ×Úÿ¼¹ÿ¼±¼½Æÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÉÆ¿¼´ÿ´ÃÂÈÃÿ½¼ÿÆÅÅÆÈ·¸ÿ
ÈÊ½ÿÉÆÿ¼É¸Æ¹µÆÇøÿÓÃÆ¹ÆÅ¼¹ÆúÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
¼±¼½Æÿ¼¹ÿ×ÚÿÂ½ÿ¿¼ÈÊ·Â¼½¸ÿ·ÃÊ·ÿÈ¶¹¹Æ½·¿²ÿ
¾ÆÆ·ÿ·ÃÆÿ¸·Ê½ÇÊ¹Ç¸ÿ´¼¶¿Çÿ¿ÂÀÆ¿²ÿ¹Æ¸¶¿·ÿ
Â½ÿÊÇÇÂ·Â¼½Ê¿ÿÊÇµÆ¹¸ÆÿÃÆÊ¿·ÃÿÆÅÅÆÈ·¸ÿÅ¼¹ÿ
¸¼¾ÆÿÂ½ÇÂµÂÇ¶Ê¿¸úÿÆµÆ½ÿ·Ã¼¶ÄÃÿ·ÃÆÿ
»¼¿¿¶·Â¼½ÿÂ½È¹ÆÊ¸Æÿ¾ÂÄÃ·ÿ½¼·ÿÉÆÿ
¸¶ÅÅÂÈÂÆ½·ÿ·¼ÿÈÊ¶¸Æÿ·ÃÆÿÊ¹ÆÊÿ·¼ÿÉÆÿ
ÇÆ¸ÂÄ½Ê·ÆÇÿ½¼½Ê··ÊÂ½¾Æ½·øÿÐÃÂ¿Æÿ·ÃÆÿ
ÙççÖÔÿÂ¸ÿ¸Æ·ÿ·¼ÿ»¹¼·ÆÈ·ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
´Â·ÃÿÊ½ÿÊÇÆº¶Ê·Æÿ¾Ê¹ÄÂ½ÿ¼Åÿ¸ÊÅÆ·²úÿÂ·ÿÂ¸ÿ
¹ÆÈ¼Ä½Â±ÆÇÿ·ÃÊ·ÿÂ½ÿÊ··ÊÂ½¾Æ½·ÿÊ¹ÆÊ¸ÿ
·ÃÆ¹Æÿ¾Ê²ÿÉÆÿÂ½ÇÂµÂÇ¶Ê¿¸ÿ´Ã¼ÿ¹Æ¾ÊÂ½ÿÊ·ÿ
Ä¹ÆÊ·Æ¹ÿ¹Â¸ÀÿÅ¹¼¾ÿÊ½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ¼±¼½Æÿ
¿ÆµÆ¿¸øÿÓÃÆÿÈ¿ÆÊ¹ÿ¹Â¸Àÿ·¼ÿ·ÃÆÿ»¶É¿ÂÈÿÅ¹¼¾ÿ
¼±¼½ÆÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ½¼½Ê··ÊÂ½¾Æ½·ÿÊ¹ÆÊ¸úÿ
Â½ÿÈ¼¾ÉÂ½Ê·Â¼½ÿ´Â·Ãÿ·ÃÆÿ¹Â¸Àÿ·¼ÿ¸¼¾Æÿ
Â½ÇÂµÂÇ¶Ê¿¸ÿÂ½ÿÊ··ÊÂ½¾Æ½·ÿÊ¹ÆÊ¸úÿ
¸¶»»¼¹·¸ÿ·ÃÆÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ¼µÆ¹Ê¿¿ÿ·ÃÆÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÂ¸ÿÆ½ÇÊ½ÄÆ¹ÆÇÿÉ²ÿÂ½È¹ÆÊ¸Æ¸ÿ
Â½ÿ¼±¼½Æÿ¹Æ¸¶¿·Â½ÄÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆøÿ
áÂ½Ê¿¿²úÿÂ·ÿÂ¸ÿÊ¿¸¼ÿÂ¾»¼¹·Ê½·ÿ·¼ÿ½¼·Æÿ

·ÃÊ·ÿ½¼·ÿÊ¿¿ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆµÆ½·¸ÿÊ¹Æÿ
¸¶ÉÁÆÈ·ÿ·¼ÿäççÿÈ¼½·¹¼¿¸ÿ¶½ÇÆ¹ÿ·ÃÆÿ
ÙççÖÔÿÂ¾»¿Æ¾Æ½·Ê·Â¼½ÿ»¹¼µÂ¸Â¼½¸øÿ
°°â³ÈÆ»·Â¼½Ê¿ÿÆµÆ½·¸¯¯ÿÊ¹ÆÿÆµÆ½·¸ÿÅ¼¹ÿ
´ÃÂÈÃÿ·ÃÆÿ½¼¹¾Ê¿ÿ»¿Ê½½Â½ÄÿÊ½Çÿ
¹ÆÄ¶¿Ê·¼¹²ÿ»¹¼ÈÆ¸¸ÿÆ¸·ÊÉ¿Â¸ÃÆÇÿÉ²ÿ·ÃÆÿ
äççÿÂ¸ÿ½¼·ÿÊ»»¹¼»¹ÂÊ·ÆÿþïôÿáÕÿõóñðõýøÿ
â¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ¸¼¾ÆÿÆµÆ½·¸úÿÂ½È¿¶ÇÂ½Äÿ
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Ô¼¶·Ã´Æ¸·úÿÆÊ¸·Æ¹½ÿ»¼¹·Â¼½¸ÿ¼Åÿ·ÃÆÿ
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Ê½ÇÿÇ¹¼¶ÄÃ·¸úÿÊ¾¼½Äÿ¼·ÃÆ¹ÿÆ³·¹Æ¾Æÿ
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¼µÆ¹ÿ·Â¾Æÿ·¼ÿÅ¼¹Æ¸·ÿÆÈ¼¸²¸·Æ¾¸øÿ
á¼¹ÿ·ÃÆÿ½ÆÊ¹ÿ·Æ¹¾úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ

ÉÆ¿ÂÆµÆ¸ÿ·ÃÆÿÉÆ½ÆÅÂÈÂÊ¿ÿÂ¾»ÊÈ·ÿ¼½ÿÅ¼¹Æ¸·ÿ
Ä¹¼´·ÃÿÊ½Çÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ½ÿÈÆ¹·ÊÂ½ÿ»Ê¹·¸ÿ
¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ·¼ÿÉÆÿ
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¸¶»»¼¹·ÿÅ¼¹ÿÊÿ»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ
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Â½È¹ÆÊ¸ÆÇÿ¸Ê¿Â½Â±Ê·Â¼½ÿÅ¹¼¾ÿÂ½·¹¶¸Â¼½ÿ¼Åÿ
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½¶·¹ÂÆ½·¸úÿ¼¹ÄÊ½ÂÈÿ¾Ê··Æ¹úÿ»Ê·Ã¼ÄÆ½¸úÿ
»Æ¸·ÂÈÂÇÆ¸úÿ¸Ê¿·úÿÊ½Çÿ·ÃÆ¹¾Ê¿ÿ»¼¿¿¶·Â¼½øÿ
ç¸ÿ´Ê·Æ¹¸ÿÉÆÈ¼¾Æÿ´Ê¹¾Æ¹úÿ·ÃÆÿÊº¶Ê·ÂÈÿ
¿ÂÅÆÿ·ÃÆ²ÿ½¼´ÿ¸¶»»¼¹·ÿ´Â¿¿ÿÉÆÿ¹Æ»¿ÊÈÆÇÿ
É²ÿ¼·ÃÆ¹ÿ¸»ÆÈÂÆ¸ÿÉÆ··Æ¹ÿÊÇÊ»·ÆÇÿ·¼ÿ
´Ê¹¾Æ¹ÿ´Ê·Æ¹øÿÞ½ÿ·ÃÆÿ¿¼½Äÿ·Æ¹¾úÿ´Ê¹¾Æ¹ÿ
´Ê·Æ¹úÿÈÃÊ½ÄÂ½ÄÿÅ¿¼´¸úÿÊ½ÇÿÇÆÈ¹ÆÊ¸ÆÇÿ
´Ê·Æ¹ÿº¶Ê¿Â·²ÿ¾Ê²ÿ¹Æ¸¶¿·ÿÂ½ÿÇÆ·Æ¹Â¼¹Ê·Â¼½ÿ
¼ÅÿÊº¶Ê·ÂÈÿÆÈ¼¸²¸·Æ¾¸øÿ
ä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÅ¶¹·ÃÆ¹ÿ

È¼½¸·¹ÊÂ½ÿÊ¿¹ÆÊÇ²ÿ¼µÆ¹ùÊ¿¿¼ÈÊ·ÆÇÿ´Ê·Æ¹ÿ
¹Æ¸¼¶¹ÈÆ¸ÿÂ½ÿ¸¼¾Æÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿÂ½È¹ÆÊ¸Â½ÄÿÈ¼¾»Æ·Â·Â¼½ÿÊ¾¼½Äÿ
ÊÄ¹ÂÈ¶¿·¶¹Ê¿úÿ¾¶½ÂÈÂ»Ê¿úÿÂ½Ç¶¸·¹ÂÊ¿úÿÊ½Çÿ
ÆÈ¼¿¼ÄÂÈÊ¿ÿ¶¸Æ¸øÿç¿·Ã¼¶ÄÃÿ´Ê·Æ¹ÿ
¾Ê½ÊÄÆ¾Æ½·ÿ»¹ÊÈ·ÂÈÆ¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÊ¹ÆÿÄÆ½Æ¹Ê¿¿²ÿÊÇµÊ½ÈÆÇúÿ
»Ê¹·ÂÈ¶¿Ê¹¿²ÿÂ½ÿ·ÃÆÿÐÆ¸·úÿ·ÃÆÿ¹Æ¿ÂÊ½ÈÆÿ¼½ÿ
»Ê¸·ÿÈ¼½ÇÂ·Â¼½¸ÿÊ¸ÿ·ÃÆÿÉÊ¸Â¸ÿÅ¼¹ÿÈ¶¹¹Æ½·ÿ
Ê½ÇÿÅ¶·¶¹Æÿ»¿Ê½½Â½Äÿ¾Ê²ÿ½¼ÿ¿¼½ÄÆ¹ÿÉÆÿ
Ê»»¹¼»¹ÂÊ·ÆúÿÊ¸ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ
Â½È¹ÆÊ¸Â½Ä¿²ÿÈ¹ÆÊ·Æ¸ÿÈ¼½ÇÂ·Â¼½¸ÿ´Æ¿¿ÿ
¼¶·¸ÂÇÆÿ¼ÅÿÃÂ¸·¼¹ÂÈÊ¿ÿ¼É¸Æ¹µÊ·Â¼½¸øÿ
Þ½È¹ÆÊ¸ÆÇÿÂ½ÈÂÇÆ½ÈÆÿ¼ÅÿÆ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿ
Ê½ÇÿÅ¿¼¼Ç¸ÿ¾Ê²ÿÊ¿¸¼ÿ¼µÆ¹´ÃÆ¿¾ÿ¼¹ÿ
ÇÊ¾ÊÄÆÿ´Ê·Æ¹ÿ·¹ÆÊ·¾Æ½·ÿÊ½Çÿ
¾Ê½ÊÄÆ¾Æ½·ÿ¸²¸·Æ¾¸úÿ¹Æ¸¶¿·Â½ÄÿÂ½ÿ´Ê·Æ¹ÿ
º¶Ê¿Â·²ÿÂ¾»ÊÂ¹¾Æ½·¸øÿÞ½ÿ·ÃÆÿà¹ÆÊ·ÿÛÊÀÆ¸ÿ
Ê½Çÿ¾ÊÁ¼¹ÿ¹ÂµÆ¹ÿ¸²¸·Æ¾¸úÿ¿¼´Æ¹ÿ´Ê·Æ¹ÿ
¿ÆµÆ¿¸ÿÊ¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿÆ³ÊÈÆ¹ÉÊ·ÆÿÈÃÊ¿¿Æ½ÄÆ¸ÿ
¹Æ¿Ê·Â½Äÿ·¼ÿ´Ê·Æ¹ÿº¶Ê¿Â·²úÿ½ÊµÂÄÊ·Â¼½úÿ
¹ÆÈ¹ÆÊ·Â¼½úÿÃ²Ç¹¼»¼´Æ¹ÿÄÆ½Æ¹Ê·Â¼½úÿ
´Ê·Æ¹ÿ·¹Ê½¸ÅÆ¹¸úÿÊ½ÇÿÉÂù½Ê·Â¼½Ê¿ÿ
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¸ÈÂÆ½·ÂÅÂÈÿ¿Â·Æ¹Ê·¶¹Æÿ»¹¼µÂÇÆ¸ÿÈ¼¾»Æ¿¿Â½Äÿ
¸¶»»¼¹·ÿÅ¼¹ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿ·ÃÆÿ´Ê·Æ¹ÿ
¹Æ¸¼¶¹ÈÆ¸ÿÂ¾»¼¹·Ê½·ÿÅ¼¹ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ
Â½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿÉ¼·ÃÿÅ¼¹ÿÈ¶¹¹Æ½·ÿ
Ê½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿÊÇÆº¶ÊÈ²ÿ¼Åÿ
´Ê·Æ¹ÿ¸¶»»¿ÂÆ¸ÿÊÈ¹¼¸¸ÿ¿Ê¹ÄÆÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿ
È¼¶½·¹²ÿÂ¸ÿÊ·ÿ¸Æ¹Â¼¶¸ÿ¹Â¸ÀÿÅ¹¼¾ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆøÿâµÆ½ÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿ´ÃÆ¹Æÿ
Ê½ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ´Ê·Æ¹ÿÅ¿¼´ÿÂ¸ÿ»¹¼ÁÆÈ·ÆÇÿ
È¼¶¿ÇÿÅÊÈÆÿ´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆÿ»¹¼É¿Æ¾¸ÿ
Å¹¼¾ÿ·ÃÆÿµÊ¹ÂÊÉÂ¿Â·²ÿ¼Åÿ·ÃÆÿ¸¶»»¿²ÿÊ½Çÿ
´Ê·Æ¹ÿº¶Ê¿Â·²ÿ»¹¼É¿Æ¾¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿµÊ¹ÂÊÉÂ¿Â·²úÿÊ½ÇÿÈ¼¶¿ÇÿÅÊÈÆÿ
·ÃÆÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÅ¹¼¾ÿ¹Â¸À¸ÿ
Å¹¼¾ÿÅ¿¼¼Ç¸ÿÊ½ÇÿÇ¹¼¶ÄÃ·øÿä¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÊÇµÆ¹¸Æ¿²ÿÊÅÅÆÈ·ÿ
´Ê·Æ¹ÿº¶Ê¿Â·²øÿÓÃÆ¹ÆÿÂ¸ÿÊ½ÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ
¼Åÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÅ¹¼¾ÿÆ³·¹Æ¾Æÿ
ÆµÆ½·¸ÿ¼ÅÿÅ¿¼¼ÇÂ½ÄÿÊ½ÇÿÇ¹¼¶ÄÃ·øÿÓÃÆÿ
¸ÆµÆ¹Â·²ÿ¼Åÿ¹Â¸À¸ÿÊ½ÇÿÂ¾»ÊÈ·¸ÿ¾Ê²ÿ¼½¿²ÿ
Â½È¹ÆÊ¸Æÿ¼µÆ¹ÿ·Â¾Æÿ´Â·ÃÿÊÈÈ¶¾¶¿Ê·Â½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÊ½Çÿ
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»¼»¶¿Ê·Â¼½ÿ¿ÂµÆ¸ÿÂ½ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸úÿ´ÃÂÈÃÿ
Ê¹Æÿ»Ê¹·ÂÈ¶¿Ê¹¿²ÿµ¶¿½Æ¹ÊÉ¿Æÿ·¼ÿ·ÃÆÿ¹Â¸À¸ÿ
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¼Åÿ·ÃÆÿÒøÔøÿÈ¼Ê¸·úÿÊ½Çÿ·ÃÆÿ¹Ê·Æÿ¼ÅÿÈÃÊ½ÄÆÿ
´Â¿¿ÿµÆ¹²ÿ¿ÂÀÆ¿²ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æúÿ
Æ³ÊÈÆ¹ÉÊ·Â½Äÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼Åÿ»¹¼Ä¹Æ¸¸ÂµÆÿ
Â½¶½ÇÊ·Â¼½úÿ¸·¼¹¾ù¸¶¹ÄÆÿÅ¿¼¼ÇÂ½ÄúÿÊ½Çÿ
¸Ã¼¹Æ¿Â½ÆÿÆ¹¼¸Â¼½øÿäÂ·ÂÆ¸ÿ¸¶ÈÃÿÊ¸ÿÙÆ´ÿ
Ø¹¿ÆÊ½¸úÿÚÂÊ¾ÂúÿÊ½ÇÿÙÆ´ÿÎ¼¹ÀÿÊ¹Æÿ
»Ê¹·ÂÈ¶¿Ê¹¿²ÿÊ·ÿ¹Â¸ÀúÿÊ½ÇÿÈ¼¶¿ÇÿÃÊµÆÿ
ÇÂÅÅÂÈ¶¿·²ÿÈ¼»Â½Äÿ´Â·Ãÿ·ÃÆÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æÿ
»¹¼ÁÆÈ·ÆÇÿÉ²ÿ·ÃÆÿÆ½Çÿ¼Åÿ·ÃÆÿÈÆ½·¶¹²ÿ
¶½ÇÆ¹ÿÊÿÃÂÄÃÆ¹ÿÆ¾Â¸¸Â¼½¸ÿ¸ÈÆ½Ê¹Â¼øÿ
×¼»¶¿Ê·Â¼½ÿÄ¹¼´·ÃÿÊ½Çÿ·ÃÆÿ¹Â¸Â½ÄÿµÊ¿¶Æÿ
¼ÅÿÂ½Å¹Ê¸·¹¶È·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿ·ÃÆÿ
µ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿÈ¿Â¾Ê·ÆÿµÊ¹ÂÊÉÂ¿Â·²ÿÊ½Çÿ
Å¶·¶¹ÆÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ½ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸øÿ
çÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿÂ¸¿Ê½Ç¸ÿ»¹Æ¸Æ½·ÿ
È¼½ÈÆ¹½¸ÿÅ¼¹ÿßÊ´ÊÂÂÿÊ½Çÿ·ÃÆÿÒøÔøÿ
·Æ¹¹Â·¼¹ÂÆ¸øÿÕÆÇ¶È·Â¼½¸ÿÂ½ÿç¹È·ÂÈÿ¸ÆÊÿÂÈÆÿ
Â½È¹ÆÊ¸Æ¸ÿÆ³·¹Æ¾ÆÿÈ¼Ê¸·Ê¿ÿÆ¹¼¸Â¼½ÿÂ½ÿ
ç¿Ê¸ÀÊúÿÇ¶Æÿ·¼ÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿÆ³»¼¸¶¹Æÿ¼Åÿ
·ÃÆÿÈ¼Ê¸·¿Â½Æÿ·¼ÿ¸·¹¼½Äÿ´ÊµÆÿÊÈ·Â¼½øÿÞ½ÿ
·ÃÆÿà¹ÆÊ·ÿÛÊÀÆ¸úÿ´ÃÆ¹Æÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆÿÂ¸ÿ
½¼·ÿÊÿÈ¼½ÈÆ¹½úÿÉ¼·ÃÿÆ³·¹Æ¾Æ¿²ÿÃÂÄÃÿÊ½Çÿ
¿¼´ÿ´Ê·Æ¹ÿ¿ÆµÆ¿¸ÿ¹Æ¸¶¿·Â½ÄÿÅ¹¼¾ÿÈÃÊ½ÄÆ¸ÿ
·¼ÿ·ÃÆÿÃ²Ç¹¼¿¼ÄÂÈÊ¿ÿÈ²È¿ÆÿÃÊµÆÿÉÆÆ½ÿ
ÇÊ¾ÊÄÂ½ÄÿÊ½ÇÿÇÂ¸¹¶»·ÂµÆÿ·¼ÿ¸Ã¼¹Æ¿Â½Æÿ
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É¼¶½ÇÊ¹ÂÆ¸ÿÊ½Çÿ¹Â¸Â½Äÿ¸ÆÊÿ¿ÆµÆ¿¸øÿÒ»ÿ·¼ÿ
ôõÿ»Æ¹ÈÆ½·ÿ¼Åÿ·ÃÆÿ¹Æ¾ÊÂ½Â½ÄÿÈ¼Ê¸·Ê¿ÿ
´Æ·¿Ê½Ç¸ÿÂ½ÿ·ÃÆÿÒøÔøÿ¾ÂÇùç·¿Ê½·ÂÈÿ¹ÆÄÂ¼½ÿ
Ê¹Æÿ»¼·Æ½·ÂÊ¿¿²ÿÊ·ÿ¹Â¸Àÿ¼ÅÿÂ½¶½ÇÊ·Â¼½ÿ
ÉÆ·´ÆÆ½ÿôöööÿÊ½Çÿôõööøÿä¼Ê¸·Ê¿ÿÃÊÉÂ·Ê·¸ÿ
´Â¿¿ÿ¿ÂÀÆ¿²ÿÉÆÿÂ½È¹ÆÊ¸Â½Ä¿²ÿ¸·¹Æ¸¸ÆÇÿÉ²ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¾»ÊÈ·¸ÿÂ½·Æ¹ÊÈ·Â½Äÿ´Â·Ãÿ
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Â½¶½ÇÊ·Æÿ¶½»¹¼·ÆÈ·ÆÇúÿ¿¼´ù¿²Â½ÄÿÊ¹ÆÊ¸úÿ
·ÃÆÿ¾¼¸·ÿÇÆµÊ¸·Ê·Â½ÄÿÂ¾»ÊÈ·¸ÿÊ¹Æÿ¿ÂÀÆ¿²ÿ
·¼ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ¸·¼¹¾ÿ¸¶¹ÄÆøÿ
Ô¶»Æ¹Â¾»¼¸ÆÇÿ¼½ÿÆ³»ÆÈ·ÆÇÿ¹Ê·Æ¸ÿ¼Åÿ¸ÆÊÿ
¿ÆµÆ¿ÿ¹Â¸Æúÿ»¹¼ÁÆÈ·ÆÇÿ¸·¼¹¾ÿÂ½·Æ½¸Â·²úÿ
´ÊµÆÿÃÆÂÄÃ·úÿÊ½Çÿ¸·¼¹¾ÿ¸¶¹ÄÆÿ¸¶ÄÄÆ¸·ÿ
¾¼¹Æÿ¸ÆµÆ¹ÆÿÈ¼Ê¸·Ê¿ÿÅ¿¼¼ÇÂ½ÄÿÊ½Çÿ
Æ¹¼¸Â¼½ÿÃÊ±Ê¹Ç¸øÿßÂÄÃÆ¹ÿ¸ÆÊÿ¿ÆµÆ¿ÿ
»¹¼µÂÇÆ¸ÿÊ½ÿÆ¿ÆµÊ·ÆÇÿÉÊ¸ÆÿÅ¼¹ÿ¸·¼¹¾ÿ
¸¶¹ÄÆ¸ÿ·¼ÿÉ¶Â¿Çÿ¶»¼½ÿÊ½ÇÿÇÂ¾Â½Â¸ÃÆ¸ÿ·ÃÆÿ
¹Ê·ÆÿÊ·ÿ´ÃÂÈÃÿ¿¼´ù¿²Â½ÄÿÊ¹ÆÊ¸ÿÇ¹ÊÂ½úÿ
·ÃÆ¹ÆÉ²ÿÂ½È¹ÆÊ¸Â½Äÿ·ÃÆÿ¹Â¸Àÿ¼ÅÿÅ¿¼¼ÇÂ½Äÿ
Å¹¼¾ÿ¹ÊÂ½¸·¼¹¾¸øÿÞ½ÿÙÆ´ÿÎ¼¹ÀÿäÂ·²ÿÊ½Çÿ
Û¼½ÄÿÞ¸¿Ê½ÇúÿÅ¿¼¼ÇÂ½ÄÿÅ¹¼¾ÿÊÿ
È¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆÿÊ½Çÿ¸·¼¹¾ÿ
¸¶¹ÄÆÿÈ¼¶¿ÇÿÉÆÿ¸ÆµÆ¹Ê¿ÿ¾Æ·Æ¹¸ÿÇÆÆ»øÿ
×¹¼ÁÆÈ·Â¼½¸ÿ¸¶ÄÄÆ¸·ÿ·ÃÊ·ÿ·ÃÆÿ¹Æ·¶¹½ÿ
»Æ¹Â¼Çÿ¼ÅÿÊÿõööù²ÆÊ¹ÿÅ¿¼¼ÇÿÆµÆ½·ÿÂ½ÿ·ÃÂ¸ÿ
Ê¹ÆÊÿ¾ÂÄÃ·ÿÉÆÿ¹ÆÇ¶ÈÆÇÿ·¼ÿõí®ðîÿ²ÆÊ¹¸úÿ
¼½ÿÊµÆ¹ÊÄÆúÿÉ²ÿ·ÃÆÿôöñö¸úÿÊ½Çÿ·¼ÿò®ðöÿ
²ÆÊ¹¸ÿÉ²ÿ·ÃÆÿôöîö¸øÿçÇÇÂ·Â¼½Ê¿¿²úÿ¸¼¾Æÿ
¾ÊÁ¼¹ÿ¶¹ÉÊ½ÿÈÆ½·Æ¹¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿ¸¶ÈÃÿÊ¸ÿÊ¹ÆÊ¸ÿ¼ÅÿÙÆ´ÿØ¹¿ÆÊ½¸ÿÊ¹Æÿ
¸Â·¶Ê·ÆÇÿÂ½ÿ¿¼´ù¿²Â½ÄÿÅ¿¼¼Çÿ»¿ÊÂ½¸úÿ
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¸Æ¹Â¼¶¸ÿ¹Â¸Àÿ¼ÅÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÂ¸ÿ
»¹Æ¸Æ½·ÆÇÿÉ²ÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ¼Åÿ¸·¼¹¾ÿ
¸¶¹ÄÆÿÊ½ÇÿÅ¿¼¼ÇÂ½ÄÿÂ½ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸ÿÅ¹¼¾ÿ
¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æøÿä¶¹¹Æ½·ÿ¼É¸Æ¹µÊ·Â¼½¸ÿ¼Åÿ
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Å¿¼¼ÇÂ½ÄÿÂ½ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸úÿÊ½Çÿ·ÃÆ¹ÆÿÂ¸ÿ
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Æ½ÇÊ½ÄÆ¹ÆÇÿÉ²ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
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»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÃ¶¹¹ÂÈÊ½Æ¸ÿ·¼ÿÉÆÈ¼¾Æÿ¾¼¹Æÿ
Â½·Æ½¸Æÿ´Â·ÃÿÂ½È¹ÆÊ¸Â½Äÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
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¸¶ÈÃÿÊ¸ÿÈ¼¹Ê¿¸øÿâµÆ½ÿ´Â·Ã¼¶·ÿ¼ÈÆÊ½ÿ
ÊÈÂÇÂÅÂÈÊ·Â¼½ÿÆÅÅÆÈ·¸úÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ¸ÆÊÿ
¸¶¹ÅÊÈÆÿ·Æ¾»Æ¹Ê·¶¹Æÿ¼ÅÿÊÉ¼¶·ÿõ®óÿþäÿÊ¹Æÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿ¹Æ¸¶¿·ÿÂ½ÿ¾¼¹ÆÿÅ¹Æº¶Æ½·ÿ
È¼¹Ê¿ÿÉ¿ÆÊÈÃÂ½ÄÿÆµÆ½·¸ÿÊ½Çÿ´ÂÇÆ¸»¹ÆÊÇÿ
¾¼¹·Ê¿Â·²øÿÞ½ÿ·ÃÆÿç¹È·ÂÈúÿ´Â¿Ç¿ÂÅÆÿÅÊÈÆ¸ÿ
Ä¹ÆÊ·ÿÈÃÊ¿¿Æ½ÄÆ¸ÿÅ¹¼¾ÿ·ÃÆÿÆÅÅÆÈ·¸ÿ¼Åÿ
È¿Â¾Ê·ÂÈÿ´Ê¹¾Â½ÄúÿÊ¸ÿ»¹¼ÁÆÈ·ÆÇÿ
¹ÆÇ¶È·Â¼½¸ÿÂ½ÿ¸ÆÊÿÂÈÆÿ´Â¿¿ÿÇ¹Ê¸·ÂÈÊ¿¿²ÿ
¸Ã¹Â½Àÿ¾Ê¹Â½ÆÿÃÊÉÂ·Ê·ÿÅ¼¹ÿ»¼¿Ê¹ÿÉÆÊ¹¸úÿ
ÂÈÆùÂ½ÃÊÉÂ·Â½Äÿ¸ÆÊ¿¸úÿÊ½Çÿ¼·ÃÆ¹ÿÊ½Â¾Ê¿¸øÿ
Ô¼¾ÆÿÈ¼¾¾¼½ÿÅ¼¹Æ¸·ÿ·²»Æ¸ÿÊ¹Æÿ

»¹¼ÁÆÈ·ÆÇÿ·¼ÿÆ³»Ê½Çúÿ¸¶ÈÃÿÊ¸ÿ¼ÊÀùÿ
ÃÂÈÀ¼¹²úÿ´ÃÂ¿Æÿ¼·ÃÆ¹¸ÿÊ¹Æÿ»¹¼ÁÆÈ·ÆÇÿ·¼ÿ
È¼½·¹ÊÈ·úÿ¸¶ÈÃÿÊ¸ÿ¾Ê»¿ÆùÉÆÆÈÃùÉÂ¹ÈÃøÿ
Ô·Â¿¿ÿ¼·ÃÆ¹¸úÿ¸¶ÈÃÿÊ¸ÿ¸»¹¶ÈÆùÅÂ¹úÿÊ¹Æÿ¿ÂÀÆ¿²ÿ
·¼ÿÇÂ¸Ê»»ÆÊ¹ÿÅ¹¼¾ÿ·ÃÆÿÈ¼½·ÂÄ¶¼¶¸ÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸øÿäÃÊ½ÄÆ¸ÿÂ½ÿ»¿Ê½·ÿ¸»ÆÈÂÆ¸ÿ
È¼¾»¼¸Â·Â¼½ÿÂ½ÿ¹Æ¸»¼½¸Æÿ·¼ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÈÊ½ÿÂ½È¹ÆÊ¸ÆÿÆÈ¼¸²¸·Æ¾ÿ
µ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿ¼·ÃÆ¹ÿÇÂ¸·¶¹ÉÊ½ÈÆ¸úÿ
Â½È¿¶ÇÂ½Äÿ´Â¿ÇÅÂ¹Æ¸ÿÊ½ÇÿÉÂ¼¿¼ÄÂÈÊ¿ÿ
Â½µÊ¸Â¼½øÿãÂ¸·¶¹ÉÊ½ÈÆ¸ÿ¸¶ÈÃÿÊ¸ÿ´Â¿ÇÅÂ¹Æ¸ÿ
Ê½ÇÿÂ½¸ÆÈ·ÿ¼¶·É¹ÆÊÀ¸ÿÊ¹ÆÿÂ½È¹ÆÊ¸Â½ÄÿÂ½ÿ
·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ½ÇÿÊ¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿ
Â½·Æ½¸ÂÅ²ÿÂ½ÿÊÿ´Ê¹¾Æ¹ÿÅ¶·¶¹Æÿ´Â·Ãÿ
´Ê¹¾Æ¹ÿ´Â½·Æ¹¸úÿÇ¹ÂÆ¹ÿ¸¼Â¿¸ÿÊ½Çÿ¿¼½ÄÆ¹ÿ
Ä¹¼´Â½Äÿ¸ÆÊ¸¼½¸øÿÓÃÆÿÊ¹ÆÊ¿ÿÆ³·Æ½·ÿ¼Åÿ
Ç¹¼¶ÄÃ·ù¿Â¾Â·ÆÇÿÆÈ¼¸²¸·Æ¾¸ÿÂ¸ÿ»¹¼ÁÆÈ·ÆÇÿ
·¼ÿÂ½È¹ÆÊ¸Æÿõõÿ»Æ¹ÈÆ½·ÿ»Æ¹ÿþäÿ´Ê¹¾Â½Äÿ
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¸¶»»¼¹·ÿÅ¼¹ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ¿ÆÊÇ¸ÿ·¼ÿ»¹ÆÇ¼¾Â½Ê½·¿²ÿ
½ÆÄÊ·ÂµÆÿÈ¼½¸Æº¶Æ½ÈÆ¸ÿÅ¼¹ÿÉÂ¼ÇÂµÆ¹¸Â·²ÿ
Ê½Çÿ·ÃÆÿ»¹¼µÂ¸Â¼½Â½Äÿ¼ÅÿÆÈ¼¸²¸·Æ¾ÿÄ¼¼Ç¸ÿ
Ê½Çÿ¸Æ¹µÂÈÆ¸ÿÅ¼¹ÿÆÈ¼¸²¸·Æ¾¸ÿÊ½Çÿ´Â¿Ç¿ÂÅÆÿ
Â¾»¼¹·Ê½·ÿÅ¼¹ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ·ÃÆÿÒøÔøúÿ
É¼·ÃÿÅ¼¹ÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿ
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Å¼¹Æ¸·¹²úÿ´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æÿ
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¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ
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Ê½ÇÿÅ¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÔ·¹¼½Äÿ¸¶»»¼¹·ÿ
Â¸ÿÊ¿¸¼ÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿÆµÂÇÆ½ÈÆÿÈ¼½ÈÆ¹½Â½Äÿ
Â½Å¹Ê¸·¹¶È·¶¹ÆÿÊ½Çÿ¸Æ··¿Æ¾Æ½·¸úÿÊ¸ÿ´Æ¿¿ÿ
ÆÈ¼¸²¸·Æ¾¸ÿÊ½Çÿ´Â¿Ç¿ÂÅÆøÿçÈ¹¼¸¸ÿ·ÃÆÿ
¸ÆÈ·¼¹¸úÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿ¼ÅÿÆ³·¹Æ¾ÆÿÆµÆ½·¸úÿ¸¶ÈÃÿÊ¸ÿ
´Â¿ÇÅÂ¹Æ¸úÿÅ¿¼¼ÇÂ½ÄúÿÇ¹¼¶ÄÃ·úÿÊ½Çÿ
Æ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿÈ¼½ÇÂ·Â¼½¸ÿ»¹¼µÂÇÆÿ
¸·¹¼½Äÿ¸¶»»¼¹·ÿÅ¼¹ÿ¸¶ÈÃÿÊÿÅÂ½ÇÂ½Äøÿ
ÐÊ·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸ÿÊÈ¹¼¸¸ÿ¿Ê¹ÄÆÿÊ¹ÆÊ¸ÿ¼Åÿ

·ÃÆÿÈ¼¶½·¹²ÿÊ¹ÆÿÊ·ÿ¸Æ¹Â¼¶¸ÿ¹Â¸ÀÿÅ¹¼¾ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ´Â·ÃÿÆÅÅÆÈ·¸ÿ¼½ÿ´Ê·Æ¹ÿ
¸¶»»¿ÂÆ¸úÿ´Ê·Æ¹ÿº¶Ê¿Â·²úÿÊ½ÇÿÊÇµÆ¹¸Æÿ
ÆÅÅÆÈ·¸ÿÅ¹¼¾ÿÆ³·¹Æ¾ÆÿÆµÆ½·¸ÿ¸¶ÈÃÿÊ¸ÿ
Å¿¼¼Ç¸ÿÊ½ÇÿÇ¹¼¶ÄÃ·¸øÿâµÆ½ÿÊ¹ÆÊ¸ÿ¼Åÿ·ÃÆÿ
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»¹¼É¿Æ¾¸ÿÅ¹¼¾ÿ·ÃÆÿ¸¶»»¿²ÿÊ½Çÿ´Ê·Æ¹ÿ
º¶Ê¿Â·²ÿ»¹¼É¿Æ¾¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÊ½Çÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿ
µÊ¹ÂÊÉÂ¿Â·²úÿÊ½ÇÿÈ¼¶¿ÇÿÅÊÈÆÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿ
¹Â¸Àÿ¼Åÿ¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÅ¹¼¾ÿ
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Ç¹¼¶ÄÃ·øÿÓÃÆÿ¸ÆµÆ¹Â·²ÿ¼Åÿ¹Â¸À¸ÿÊ½Çÿ
Â¾»ÊÈ·¸ÿÂ¸ÿ¿ÂÀÆ¿²ÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¼µÆ¹ÿ·Â¾Æÿ
´Â·ÃÿÊÈÈ¶¾¶¿Ê·Â½ÄÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½ÇÿÊ¸¸¼ÈÂÊ·ÆÇÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÊ½Çÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿ
ÈÃÊ½ÄÆ¸øÿ
ØµÆ¹Ê¿¿úÿ·ÃÆÿÆµÂÇÆ½ÈÆÿ¼½ÿ¹Â¸Àÿ¼Åÿ

ÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿÅ¼¹ÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸ÿ
»¹¼µÂÇÆ¸ÿÈ¿ÆÊ¹ÿ¸¶»»¼¹·ÿÅ¼¹ÿÊÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿ
·ÃÆÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
ÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿ¾¼¸·ÿ¸Æ¹Â¼¶¸ÿ»¼·Æ½·ÂÊ¿ÿ
ÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÊ¹Æÿ·ÃÆÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ¼Åÿ
¸·¼¹¾ÿ¸¶¹ÄÆÿÊ½ÇÿÅ¿¼¼ÇÂ½ÄÿÂ½ÿÈ¼Ê¸·Ê¿ÿ
Ê¹ÆÊ¸ÿÅ¹¼¾ÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸ÆÿÊ½Çÿ¾¼¹Æÿ
Â½·Æ½¸Æÿ¸·¼¹¾¸øÿØÉ¸Æ¹µÆÇÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æÿ
Â¸ÿÊ¿¹ÆÊÇ²ÿÂ½È¹ÆÊ¸Â½Äÿ·ÃÆÿ¹Â¸Àÿ¼Åÿ¸·¼¹¾ÿ
¸¶¹ÄÆÿÊ½ÇÿÅ¿¼¼ÇÂ½ÄÿÂ½ÿ¸¼¾ÆÿÈ¼Ê¸·Ê¿ÿ
Ê¹ÆÊ¸øÿÓÃÆÿÈ¼½È¿¶¸Â¼½ÿÂ½ÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ
¿Â·Æ¹Ê·¶¹Æÿ·ÃÊ·ÿ·ÃÆ¹ÆÿÂ¸ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿ
Ã¶¹¹ÂÈÊ½Æ¸ÿ·¼ÿÉÆÈ¼¾Æÿ¾¼¹ÆÿÂ½·Æ½¸ÆÿþÊ½Çÿ
ÆµÆ½ÿ¸¼¾ÆÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿç·¿Ê½·ÂÈÿ
Ã¶¹¹ÂÈÊ½Æ¸ÿÃÊµÆÿÊ¿¹ÆÊÇ²ÿÉÆÈ¼¾Æÿ¾¼¹Æÿ
Â½·Æ½¸Æýÿ¹ÆÂ½Å¼¹ÈÆ¸ÿ·ÃÆÿÁ¶ÇÄ¾Æ½·ÿ·ÃÊ·ÿ
È¼Ê¸·Ê¿ÿÈ¼¾¾¶½Â·ÂÆ¸ÿÊ¹Æÿ½¼´ÿ
Æ½ÇÊ½ÄÆ¹ÆÇÿÉ²ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿÊ½Çÿ¾Ê²ÿÅÊÈÆÿ¸¶É¸·Ê½·ÂÊ¿¿²ÿ
Ä¹ÆÊ·Æ¹ÿ¹Â¸ÀÿÂ½ÿ·ÃÆÿÅ¶·¶¹ÆøÿâµÆ½ÿÂÅÿ·ÃÆ¹Æÿ
Â¸ÿÊÿ¿¼´ÿ»¹¼ÉÊÉÂ¿Â·²ÿ¼ÅÿÂ½È¹ÆÊ¸Â½Äÿ·ÃÆÿ
ÇÆ¸·¹¶È·ÂµÆÿ»¼´Æ¹ÿ¼ÅÿÃ¶¹¹ÂÈÊ½Æ¸úÿ·ÃÂ¸ÿ
·Ã¹ÆÊ·ÿÂ¸ÿÆ½¼¶ÄÃÿ·¼ÿ¸¶»»¼¹·ÿÊÿÅÂ½ÇÂ½Äÿ
·ÃÊ·ÿÈ¼Ê¸·Ê¿ÿÈ¼¾¾¶½Â·ÂÆ¸ÿÊ¹Æÿ
Æ½ÇÊ½ÄÆ¹ÆÇÿÉ²ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿÞ½ÿÊÇÇÂ·Â¼½úÿÈ¼Ê¸·Ê¿ÿÊ¹ÆÊ¸ÿÅÊÈÆÿ
¼·ÃÆ¹ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿÅ¹¼¾ÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æÿ
¸¶ÈÃÿÊ¸ÿ¿Ê½Çÿ¿¼¸¸ÿÇ¶Æÿ·¼ÿÂ½¶½ÇÊ·Â¼½úÿ
Æ¹¼¸Â¼½úÿ´Æ·¿Ê½Çÿ¸¶É¾Æ¹ÄÆ½ÈÆúÿÊ½Çÿ
ÃÊÉÂ·Ê·ÿ¿¼¸¸øÿÓÃÆÿÂ½È¹ÆÊ¸ÆÇÿ¹Â¸Àÿ
Ê¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ·ÃÆ¸ÆÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ
Ê¿¸¼ÿÆ½ÇÊ½ÄÆ¹¸ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æúÿ´Â·ÃÿÊ½ÿ
Â½È¹ÆÊ¸Â½Äÿ¹Â¸Àÿ¼ÅÿÄ¹ÆÊ·Æ¹ÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æøÿ
Ô·¹¼½Äÿ¸¶»»¼¹·ÿÅ¼¹ÿÊ½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ

ÅÂ½ÇÂ½ÄÿÂ¸ÿÊ¿¸¼ÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿÆµÂÇÆ½ÈÆÿ
È¼½ÈÆ¹½Â½ÄÿÆ½Æ¹Ä²úÿÂ½Å¹Ê¸·¹¶È·¶¹ÆúÿÊ½Çÿ
¸Æ··¿Æ¾Æ½·¸úÿÊ¸ÿ´Æ¿¿ÿÆÈ¼¸²¸·Æ¾¸ÿÊ½Çÿ
´Â¿Ç¿ÂÅÆøÿÐÃÂ¿Æÿ·ÃÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ½Æ·ÿ
Æ½Æ¹Ä²ÿÇÆ¾Ê½Çÿ¾Ê²ÿÉÆÿµÂÆ´ÆÇÿÊ¸ÿ
ÄÆ½Æ¹Ê¿¿²ÿ½Æ¶·¹Ê¿ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ¾ÊÀÂ½Äÿ
Ê½ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÇÆ·Æ¹¾Â½Ê·Â¼½úÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ¸ÿÆ³»ÆÈ·ÆÇÿ·¼ÿ¹Æ¸¶¿·ÿÂ½ÿÊ½ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿÆ¿ÆÈ·¹ÂÈÂ·²ÿ»¹¼Ç¶È·Â¼½úÿ
Æ¸»ÆÈÂÊ¿¿²ÿ·¼ÿ¾ÆÆ·ÿ»ÆÊÀÿÇÆ¾Ê½ÇøÿÓÃÂ¸ÿ
Â½È¹ÆÊ¸Æÿ¾Ê²ÿÉÆÿÆ³ÊÈÆ¹ÉÊ·ÆÇÿÉ²ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿÅ¹¼¾ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿÃ²Ç¹¼»¼´Æ¹ÿ
¹Æ¸¼¶¹ÈÆ¸ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿ¹Â¸Àÿ¼Åÿ
¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿ¼½ÿÆ½Æ¹Ä²ÿ
Â½Å¹Ê¸·¹¶È·¶¹ÆÿÅ¹¼¾ÿÆ³·¹Æ¾ÆÿÆµÆ½·¸øÿ
äÃÊ½ÄÆ¸ÿÂ½ÿÆ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿÆµÆ½·¸ÿ
·Ã¹ÆÊ·Æ½ÿÆ½Æ¹Ä²úÿ·¹Ê½¸»¼¹·Ê·Â¼½úÿÊ½Çÿ
´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆÿÂ½Å¹Ê¸·¹¶È·¶¹Æøÿ
Ñ¶¿½Æ¹ÊÉÂ¿Â·ÂÆ¸ÿ¼ÅÿÂ½Ç¶¸·¹²úÿ
Â½Å¹Ê¸·¹¶È·¶¹ÆúÿÊ½Çÿ¸Æ··¿Æ¾Æ½·¸ÿ·¼ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÊ¹ÆÿÄÆ½Æ¹Ê¿¿²ÿÄ¹ÆÊ·Æ¹ÿÂ½ÿ
ÃÂÄÃù¹Â¸Àÿ¿¼ÈÊ·Â¼½¸úÿ»Ê¹·ÂÈ¶¿Ê¹¿²ÿÈ¼Ê¸·Ê¿ÿ
Ê½Çÿ¹ÂµÆ¹Â½ÆÿÊ¹ÆÊ¸úÿÊ½ÇÿÊ¹ÆÊ¸ÿ´Ã¼¸Æÿ
ÆÈ¼½¼¾ÂÆ¸ÿÊ¹ÆÿÈ¿¼¸Æ¿²ÿ¿Â½ÀÆÇÿ´Â·Ãÿ
È¿Â¾Ê·Æù¸Æ½¸Â·ÂµÆÿ¹Æ¸¼¶¹ÈÆ¸øÿä¿Â¾Ê·Æÿ

ÈÃÊ½ÄÆÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÂ½·Æ¹ÊÈ·ÿ´Â·ÃÿÊ½Çÿ
»¼¸¸ÂÉ¿²ÿÆ³ÊÈÆ¹ÉÊ·Æÿ¼½Ä¼Â½Äÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿÈÃÊ½ÄÆÿÊ½Çÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿ»¹Æ¸¸¶¹Æ¸ÿÂ½ÿ¸Æ··¿Æ¾Æ½·¸úÿ
»Ê¹·ÂÈ¶¿Ê¹¿²ÿÂ½ÿç¿Ê¸ÀÊÿ´ÃÆ¹ÆÿÂ½ÇÂÄÆ½¼¶¸ÿ
È¼¾¾¶½Â·ÂÆ¸ÿÊ¹ÆÿÅÊÈÂ½Äÿ¾ÊÁ¼¹ÿ
Æ½µÂ¹¼½¾Æ½·Ê¿ÿÊ½ÇÿÈ¶¿·¶¹Ê¿ÿÂ¾»ÊÈ·¸ÿ¼½ÿ
·ÃÆÂ¹ÿÃÂ¸·¼¹ÂÈÿ¿ÂÅÆ¸·²¿Æ¸øÿØµÆ¹ÿ·ÃÆÿôõ¸·ÿ
ÈÆ½·¶¹²úÿÈÃÊ½ÄÆ¸ÿÂ½ÿÈ¿Â¾Ê·Æÿ´Â¿¿ÿÈÊ¶¸Æÿ
¸¼¾Æÿ¸»ÆÈÂÆ¸ÿ·¼ÿ¸ÃÂÅ·ÿ½¼¹·ÃÿÊ½Çÿ·¼ÿÃÂÄÃÆ¹ÿ
Æ¿ÆµÊ·Â¼½¸ÿÊ½ÇÿÅ¶½ÇÊ¾Æ½·Ê¿¿²ÿ¹ÆÊ¹¹Ê½ÄÆÿ
ÒøÔøÿÆÈ¼¸²¸·Æ¾¸øÿãÂÅÅÆ¹Æ½·ÂÊ¿ÿÈÊ»ÊÈÂ·ÂÆ¸ÿ
Å¼¹ÿ¹Ê½ÄÆÿ¸ÃÂÅ·¸ÿÊ½ÇÿÈ¼½¸·¹ÊÂ½·¸ÿÅ¹¼¾ÿ
ÇÆµÆ¿¼»¾Æ½·úÿÃÊÉÂ·Ê·ÿÅ¹ÊÄ¾Æ½·Ê·Â¼½úÿ
Â½µÊ¸ÂµÆÿ¸»ÆÈÂÆ¸úÿÊ½ÇÿÉ¹¼ÀÆ½ÿÆÈ¼¿¼ÄÂÈÊ¿ÿ
È¼½½ÆÈ·Â¼½¸ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÊ¿·Æ¹ÿÆÈ¼¸²¸·Æ¾ÿ
¸·¹¶È·¶¹ÆúÿÅ¶½È·Â¼½úÿÊ½Çÿ¸Æ¹µÂÈÆ¸úÿ
¿ÆÊÇÂ½Äÿ·¼ÿ»¹ÆÇ¼¾Â½Ê½·¿²ÿ½ÆÄÊ·ÂµÆÿ
È¼½¸Æº¶Æ½ÈÆ¸ÿÅ¼¹ÿÉÂ¼ÇÂµÆ¹¸Â·²ÿÊ½Çÿ·ÃÆÿ
»¹¼µÂ¸Â¼½ÿ¼ÅÿÆÈ¼¸²¸·Æ¾ÿÄ¼¼Ç¸ÿÊ½Çÿ
¸Æ¹µÂÈÆ¸øÿ
ÐÂ·Ãÿ¹Æ¸»ÆÈ·ÿ·¼ÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½Çÿ

ÊÄ¹ÂÈ¶¿·¶¹Æúÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÊÿ½Æ·ÿ
ÉÆ½ÆÅÂ·ÿÂ½ÿ·ÃÆÿ½ÆÊ¹ÿ·Æ¹¾ÿÅ¼¹ÿÈÆ¹·ÊÂ½ÿ
È¹¼»¸úÿÉ¶·ÿ·ÃÆ¹ÆÿÂ¸ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
¶½ÈÆ¹·ÊÂ½·²ÿÊÉ¼¶·ÿ´ÃÆ·ÃÆ¹ÿ·ÃÂ¸ÿÉÆ½ÆÅÂ·ÿ
´Â¿¿ÿÉÆÿÊÈÃÂÆµÆÇÿÄÂµÆ½ÿ·ÃÆÿµÊ¹Â¼¶¸ÿ
»¼·Æ½·ÂÊ¿ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ¼½ÿÈ¹¼»ÿ²ÂÆ¿Çúÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿ
Â½È¹ÆÊ¸Â½Äÿ¹Â¸Àÿ¼ÅÿÆ³·¹Æ¾Æÿ´ÆÊ·ÃÆ¹ÿ
ÆµÆ½·¸øÿØ·ÃÆ¹ÿÊ¸»ÆÈ·¸ÿ¼Åÿ·ÃÂ¸ÿ¸ÆÈ·¼¹ÿ¾Ê²ÿ
ÉÆÿÊÇµÆ¹¸Æ¿²ÿÊÅÅÆÈ·ÆÇÿÉ²ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿ
Â½È¿¶ÇÂ½Äÿ¿ÂµÆ¸·¼ÈÀÿ¾Ê½ÊÄÆ¾Æ½·ÿÊ½Çÿ
Â¹¹ÂÄÊ·Â¼½ÿ¹Æº¶Â¹Æ¾Æ½·¸úÿÊ½Çÿ·ÃÆ¹ÆÿÂ¸ÿÊÿ
¹Â¸Àÿ¼ÅÿÊÇµÆ¹¸ÆÿÆÅÅÆÈ·ÿ¼½ÿÊÿ¿Ê¹ÄÆÿ¸ÆÄ¾Æ½·ÿ
¼Åÿ·ÃÆÿ·¼·Ê¿ÿÈ¹¼»ÿ¾Ê¹ÀÆ·øÿá¼¹ÿ·ÃÆÿ½ÆÊ¹ÿ
·Æ¹¾úÿ·ÃÆÿÈ¼½ÈÆ¹½ÿ¼µÆ¹ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿ
ÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÂ½ÿÈÆ¹·ÊÂ½ÿ»Ê¹·¸ÿ¼Åÿ·ÃÆÿ
ÊÄ¹ÂÈ¶¿·¶¹Æÿ¸ÆÈ·¼¹ÿÊ»»ÆÊ¹¸ÿÄÆ½Æ¹Ê¿¿²ÿ
È¼¾»Ê¹ÊÉ¿Æÿ·¼ÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿÉÆ½ÆÅÂ·¸ÿ
Å¼¹ÿÈÆ¹·ÊÂ½ÿÈ¹¼»¸øÿß¼´ÆµÆ¹úÿ·ÃÆÿÉ¼Ç²ÿ¼Åÿ
ÆµÂÇÆ½ÈÆÿ»¼Â½·¸ÿ·¼´Ê¹Ç¸ÿÂ½È¹ÆÊ¸Â½Äÿ¹Â¸Àÿ
¼Åÿ½Æ·ÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿÒøÔøÿÅ¼¼Çÿ
»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹Æÿ¼µÆ¹ÿ·Â¾Æúÿ
´Â·Ãÿ·ÃÆÿ»¼·Æ½·ÂÊ¿ÿÅ¼¹ÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
ÇÂ¸¹¶»·Â¼½¸ÿÊ½ÇÿÈ¹¼»ÿÅÊÂ¿¶¹ÆÿÂ½ÿ·ÃÆÿ
Å¶·¶¹Æøÿ
á¼¹ÿ·ÃÆÿ½ÆÊ¹ÿ·Æ¹¾úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ

ÅÂ½Ç¸ÿ·ÃÆÿÉÆ½ÆÅÂÈÂÊ¿ÿÂ¾»ÊÈ·ÿ¼½ÿÅ¼¹Æ¸·ÿ
Ä¹¼´·ÃÿÊ½Çÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ½ÿÈÆ¹·ÊÂ½ÿ»Ê¹·¸ÿ
¼Åÿ·ÃÆÿÈ¼¶½·¹²ÿÅ¹¼¾ÿÆ¿ÆµÊ·ÆÇÿÈÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½Çÿ·Æ¾»Æ¹Ê·¶¹Æÿ
Â½È¹ÆÊ¸Æ¸ÿ·¼ÿÇÊ·ÆÿÂ¸ÿ¼ÅÅ¸Æ·ÿÉ²ÿ·ÃÆÿÈ¿ÆÊ¹ÿ
¹Â¸ÀÿÅ¹¼¾ÿ·ÃÆÿ¼É¸Æ¹µÆÇÿÂ½È¹ÆÊ¸Æ¸ÿÂ½ÿ
´Â¿ÇÅÂ¹Æ¸úÿÈ¼¾ÉÂ½ÆÇÿ´Â·Ãÿ¹Â¸À¸ÿÅ¹¼¾ÿ·ÃÆÿ
¸»¹ÆÊÇÿ¼ÅÿÇÆ¸·¹¶È·ÂµÆÿ»Æ¸·¸ÿÊ½ÇÿÇÂ¸ÆÊ¸Æøÿ
á¼¹ÿ·ÃÆÿ¿¼½ÄÆ¹ÿ·Æ¹¾úÿ·ÃÆÿ¹Â¸ÀÿÅ¹¼¾ÿ
ÊÇµÆ¹¸ÆÿÆÅÅÆÈ·¸ÿÂ½È¹ÆÊ¸Æ¸ÿ¼µÆ¹ÿ·Â¾Æúÿ¸¶ÈÃÿ
·ÃÊ·ÿ¼µÆ¹Ê¿¿ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ»¹Æ¸Æ½·¸ÿ
¸Æ¹Â¼¶¸ÿÊÇµÆ¹¸Æÿ¹Â¸À¸ÿÅ¼¹ÿÅ¼¹Æ¸·ÿ
»¹¼Ç¶È·ÂµÂ·²øÿÓÃÆ¹ÆÿÂ¸ÿÈ¼¾»Æ¿¿Â½Äÿ
¹ÆÊ¸¼½ÿ·¼ÿÅÂ½Çÿ·ÃÊ·ÿ·ÃÆÿ¸¶»»¼¹·ÿÅ¼¹ÿÊÿ
»¼¸Â·ÂµÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄÿÂ½È¹ÆÊ¸Æ¸ÿ
Ê¸ÿ¼½ÆÿÈ¼½¸ÂÇÆ¹¸ÿÆ³»ÆÈ·ÆÇÿÅ¶·¶¹Æÿ
È¼½ÇÂ·Â¼½¸ÿ´ÃÆ¹Æÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÈ¼½·Â½¶Æÿ
·¼ÿ¹Â¸Æøÿ
Û¼¼ÀÂ½ÄÿÊÈ¹¼¸¸ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ¸ÆÈ·¼¹¸ÿ

ÇÂ¸È¶¸¸ÆÇÿÊÉ¼µÆúÿ·ÃÆÿÆµÂÇÆ½ÈÆÿ»¹¼µÂÇÆ¸ÿ
È¼¾»Æ¿¿Â½Äÿ¸¶»»¼¹·ÿÅ¼¹ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ

Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÆ½ÇÊ½ÄÆ¹¸ÿ
·ÃÆÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÉ¼·ÃÿÈ¶¹¹Æ½·ÿÊ½Çÿ
Å¶·¶¹ÆÿÄÆ½Æ¹Ê·Â¼½¸øÿÓÃÆÿ¹Â¸ÀÿÊ½Çÿ·ÃÆÿ
¸ÆµÆ¹Â·²ÿ¼ÅÿÊÇµÆ¹¸ÆÿÂ¾»ÊÈ·¸ÿ¼½ÿ»¶É¿ÂÈÿ
´Æ¿ÅÊ¹ÆÿÊ¹ÆÿÆ³»ÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸Æÿ¼µÆ¹ÿ
·Â¾Æøÿ

ÃøÿÞ¾»ÊÈ·¸ÿÂ½ÿØ·ÃÆ¹ÿÐ¼¹¿ÇÿÕÆÄÂ¼½¸ÿÓÃÊ·ÿ
äÊ½ÿçÅÅÆÈ·ÿ·ÃÆÿÒøÔÿ×¼»¶¿Ê·Â¼½ÿ

ÐÃÂ¿Æÿ·ÃÆÿÅÂ½ÇÂ½Äÿ¼ÅÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
ÊÉ¼µÆÿÂ¸ÿÉÊ¸ÆÇÿ¼½ÿÂ¾»ÊÈ·¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ
È¼½¸ÂÇÆ¹ÆÇÿÃ¼´ÿÃ¶¾Ê½ùÂ½Ç¶ÈÆÇÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÂ½ÿ¼·ÃÆ¹ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ
¾Ê²ÿÂ½ÿ·¶¹½ÿÊÅÅÆÈ·ÿ»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿçÈÈ¼¹ÇÂ½Äÿ·¼ÿ·ÃÆÿ
ÒÔàäÕ×ÿ¹Æ»¼¹·ÿ¼ÅÿÝ¶½ÆÿôööíÿÊ½Çÿ¼·ÃÆ¹ÿ
¸¼¶¹ÈÆ¸úÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÂ¾»ÊÈ·¸ÿÂ½ÿ
ÈÆ¹·ÊÂ½ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ´¼¹¿Çÿ¾Ê²ÿ
Æ³ÊÈÆ¹ÉÊ·Æÿ»¹¼É¿Æ¾¸ÿ·ÃÊ·ÿ¹ÊÂ¸Æÿ
Ã¶¾Ê½Â·Ê¹ÂÊ½úÿ·¹ÊÇÆúÿÊ½Çÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÂ¸¸¶Æ¸ÿÅ¼¹ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸øóôÿ
ÓÃÆÿÞ×ääÿÂÇÆ½·ÂÅÂÆ¸ÿ·ÃÆÿ¾¼¸·ÿµ¶¿½Æ¹ÊÉ¿Æÿ
´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿÊ¸ÿ·ÃÆÿç¹È·ÂÈúÿÉÆÈÊ¶¸Æÿ¼Åÿ
·ÃÆÿÆÅÅÆÈ·¸ÿ¼ÅÿÃÂÄÃÿ¹Ê·Æ¸ÿ¼Åÿ»¹¼ÁÆÈ·ÆÇÿ
´Ê¹¾Â½Äÿ¼½ÿ½Ê·¶¹Ê¿ÿ¸²¸·Æ¾¸ëÿçÅ¹ÂÈÊúÿ
Æ¸»ÆÈÂÊ¿¿²ÿ·ÃÆÿ¸¶ÉùÔÊÃÊ¹Ê½ÿ¹ÆÄÂ¼½úÿ
ÉÆÈÊ¶¸Æÿ¼ÅÿÈ¶¹¹Æ½·ÿ¿¼´ÿÊÇÊ»·ÂµÆÿ
ÈÊ»ÊÈÂ·²ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆëÿ
¸¾Ê¿¿ÿÂ¸¿Ê½Ç¸úÿÇ¶Æÿ·¼ÿÃÂÄÃÿÆ³»¼¸¶¹Æÿ¼Åÿ
»¼»¶¿Ê·Â¼½ÿÊ½ÇÿÂ½Å¹Ê¸·¹¶È·¶¹Æÿ·¼ÿ¹Â¸Àÿ¼Åÿ
¸ÆÊù¿ÆµÆ¿ÿ¹Â¸ÆÿÊ½ÇÿÂ½È¹ÆÊ¸ÆÇÿ¸·¼¹¾ÿ¸¶¹ÄÆëÿ
Ê½Çÿç¸ÂÊ½ÿ¾ÆÄÊùÇÆ¿·Ê¸úÿ¸¶ÈÃÿÊ¸ÿ·ÃÆÿ
àÊ½ÄÆ¸ùå¹ÊÃ¾Ê»¶·¹ÊÿÊ½Çÿ·ÃÆÿÍÃ¶ÁÂÊ½Äúÿ
Ç¶Æÿ·¼ÿ¿Ê¹ÄÆÿ»¼»¶¿Ê·Â¼½¸ÿÊ½ÇÿÃÂÄÃÿ
Æ³»¼¸¶¹Æÿ·¼ÿ¸ÆÊÿ¿ÆµÆ¿ÿ¹Â¸Æúÿ¸·¼¹¾ÿ¸¶¹ÄÆúÿ
Ê½Çÿ¹ÂµÆ¹ÿÅ¿¼¼ÇÂ½Äøÿä¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ
ÉÆÆ½ÿÇÆ¸È¹ÂÉÆÇÿÊ¸ÿÊÿ»¼·Æ½·ÂÊ¿ÿ·Ã¹ÆÊ·ÿ
¾¶¿·Â»¿ÂÆ¹ÿ´Â·Ãÿ¹ÆÄÊ¹Çÿ·¼ÿ½Ê·Â¼½Ê¿ÿ
¸ÆÈ¶¹Â·²ÿÂ¸¸¶Æ¸øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ

·ÃÆ¸ÆÿÀÂ½Ç¸ÿ¼Åÿ¹Â¸À¸ÿÇ¼ÿ½¼·ÿ¹ÆÊÇÂ¿²ÿ¿Æ½Çÿ
·ÃÆ¾¸Æ¿µÆ¸ÿ·¼ÿ»¹ÆÈÂ¸ÆÿÊ½Ê¿²¸Æ¸ÿ¼¹ÿÅ¶·¶¹Æÿ
»¹¼ÁÆÈ·Â¼½¸øÿß¼´ÆµÆ¹úÿÄÂµÆ½ÿ·ÃÆÿ
¶½Êµ¼ÂÇÊÉ¿ÆÿÄ¿¼ÉÊ¿ÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿ»¹¼É¿Æ¾úÿÂ·ÿÂ¸ÿÊ»»¹¼»¹ÂÊ·ÆÿÊ½Çÿ
»¹¶ÇÆ½·ÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿÃ¼´ÿÂ¾»ÊÈ·¸ÿÂ½ÿ
¼·ÃÆ¹ÿ´¼¹¿Çÿ¹ÆÄÂ¼½¸ÿ¾Ê²ÿ»¹Æ¸Æ½·ÿ¹Â¸À¸ÿ·¼ÿ
·ÃÆÿÒøÔøÿ»¼»¶¿Ê·Â¼½øÿåÆÈÊ¶¸ÆÿÃ¶¾Ê½ùÿ
Â½Ç¶ÈÆÇÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÃÊ¸ÿ·ÃÆÿ
»¼·Æ½·ÂÊ¿ÿ·¼ÿÊÄÄ¹ÊµÊ·Æÿ½Ê·¶¹Ê¿ÿ¹Æ¸¼¶¹ÈÆúÿ
·¹ÊÇÆúÿÊ½ÇÿÃ¶¾Ê½Â·Ê¹ÂÊ½ÿÂ¸¸¶Æ¸ÿÂ½ÿ¼·ÃÆ¹ÿ
´¼¹¿Çÿ¹ÆÄÂ¼½¸úÿ´ÃÂÈÃÿÂ½ÿ·¶¹½ÿ¾Ê²ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ¼Åÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹ÆÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ·ÃÂ¸ÿ
»¹¼µÂÇÆ¸ÿÊÇÇÂ·Â¼½Ê¿ÿ¸¶»»¼¹·ÿÅ¼¹ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿ·ÃÆÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ·ÃÆÿ
»¶É¿ÂÈÿ´Æ¿ÅÊ¹Æÿ¼ÅÿÈ¶¹¹Æ½·ÿÊ½ÇÿÅ¶·¶¹Æÿ
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ÄÆ½Æ¹Ê·Â¼½¸ÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
»¼»¶¿Ê·Â¼½øÿ

ÂøÿÔ¶¾¾Ê¹²ÿ¼ÅÿÜÆ²ÿ×¶É¿ÂÈÿä¼¾¾Æ½·¸ÿ¼½ÿ
â½ÇÊ½ÄÆ¹¾Æ½·ÿ·¼ÿ×¶É¿ÂÈÿÐÆ¿ÅÊ¹Æÿ

ÔÆµÆ¹Ê¿ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·Æ¹¸ÿ»¼Â½·ÿ¼¶·ÿ
·ÃÆÿÊ½·ÂÈÂ»Ê·ÆÇÿÉÆ½ÆÅÂ·¸ÿ·ÃÊ·ÿÂ½È¹ÆÊ¸Â½Äÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¿ÆµÆ¿¸ÿÊ½Çÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
´Â¿¿ÿÃÊµÆÿ¼½ÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿÈ¹¼»¸øÿÞ½ÿ
ÊÇÇÂ·Â¼½úÿÈ¼¾¾Æ½·Æ¹¸ÿ½¼·ÆÿÃ¼´ÿÒøÔøÿ
ÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿ»¹¼Ç¶È·ÂµÂ·²úÿÂ½ÿ»Ê¹·ÂÈ¶¿Ê¹úÿ
ÃÊ¸ÿÉÆÆ½ÿ¸·ÆÊÇÂ¿²ÿ¹Â¸Â½Äÿ¼µÆ¹ÿ·ÃÆÿ¿Ê¸·ÿõööÿ
²ÆÊ¹¸øÿÕÆ¸»¼½¸Æ¸ÿ·¼ÿ¾ÊÁ¼¹ÿÈ¼¾¾Æ½·¸ÿÊ¹Æÿ
Å¼¶½ÇÿÃÆ¹ÆÿÊ½Çÿ¾¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ¹Æ¸»¼½¸Æ¸ÿ
Ê¹ÆÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿ
Ç¼È¶¾Æ½·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊÈÀ½¼´¿ÆÇÄÆ¸ÿ·ÃÊ·ÿ

»¿Ê½·¸ÿÂ½È¿¶ÇÂ½ÄÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿÈ¹¼»¸ÿ
¹Æ¸»¼½Çÿ·¼ÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ»¼¸Â·ÂµÆ¿²ÿ
ÉÊ¸ÆÇÿ¼½ÿ½¶¾Æ¹¼¶¸ÿ´Æ¿¿ùÇ¼È¶¾Æ½·ÆÇÿ
¸·¶ÇÂÆ¸øÿß¼´ÆµÆ¹úÿ»¹ÆµÂ¼¶¸ÿÊ¸¸Æ¸¸¾Æ½·¸ÿ
¼ÅÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½ÇÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÃÊµÆÿ
ÉÆÆ½ÿ¾¼ÇÂÅÂÆÇÿ·¼ÿÃÂÄÃ¿ÂÄÃ·ÿÂ½È¹ÆÊ¸Â½Äÿ
µ¶¿½Æ¹ÊÉÂ¿Â·²úÿ¸·¹Æ¸¸úÿÊ½ÇÿÊÇµÆ¹¸Æÿ
Â¾»ÊÈ·¸ÿÅ¹¼¾ÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼µÆ¹ÿ·Â¾Æúÿ
ÉÊ¸ÆÇÿ¼½ÿÂ¾»¹¼µÆ¾Æ½·¸ÿÂ½ÿ·ÃÆÿ
¶½ÇÆ¹¸·Ê½ÇÂ½Äÿ¼Åÿ»¿Ê½·ÿ»Ã²¸Â¼¿¼Ä²úÿ
È¼½ÈÆ¹½ÿ¼µÆ¹ÿÂ¾»ÊÈ·¸ÿ¼½ÿ»¿Ê½·ÿ»Æ¸·¸ÿÊ½Çÿ
»Ê·Ã¼ÄÆ½¸úÿÊ½Çÿ·ÃÆÿÂ¾»¿ÂÈÊ·Â¼½¸ÿ¼Åÿ
ÈÃÊ½ÄÆ¸ÿÂ½ÿÊµÆ¹ÊÄÆÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿÅ¼¹ÿ
·Æ¾»Æ¹Ê·¶¹ÆÿÆ³·¹Æ¾Æ¸ÿÊ½ÇÿÅ¼¹ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
·ÃÆÿ»Ê··Æ¹½¸ÿ¼Åÿ»¹ÆÈÂ»Â·Ê·Â¼½ÿÊ½Çÿ
ÆµÊ»¼¹Ê·Â¼½øÿÐÃÂ¿ÆÿÂ·ÿÂ¸ÿ¸·Â¿¿ÿ·ÃÆÿÈÊ¸Æÿ
·¼ÇÊ²ÿÊ½ÇÿÅ¼¹ÿ·ÃÆÿ½Æ³·ÿÅÆ´ÿ²ÆÊ¹¸ÿ·ÃÊ·ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿÉÆ½ÆÅÂ·¸ÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÂ½ÿ
¸¼¾Æÿ»¿ÊÈÆ¸ÿÊ½ÇÿÃÊ¹¾¸ÿ·ÃÆ¾ÿÂ½ÿ¼·ÃÆ¹¸úÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿ·ÃÆÿÅÊ¹ÿ
¿Ê¹ÄÆ¹ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÂ½È¹ÆÊ¸Æ¸ÿÆ³»ÆÈ·ÆÇÿ
¼µÆ¹ÿÈ¼¾Â½ÄÿÇÆÈÊÇÆ¸ÿÊ½ÇÿÉÆ²¼½Çÿ¼½ÿ·ÃÆÿ
°°É¶¸Â½Æ¸¸ÿÊ¸ÿ¶¸¶Ê¿¯¯ÿ·¹ÊÁÆÈ·¼¹²ÿ´Â¿¿ÿ»¶·ÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿ¸·¹Æ¸¸Æ¸ÿ¼½ÿÊÄ¹ÂÈ¶¿·¶¹ÆÿÊ½Çÿ
¿Ê½Çÿ¹Æ¸¼¶¹ÈÆ¸ÿÂ½ÿÊ¿¿ÿ¹ÆÄÂ¼½¸ÿ¼Åÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
»¹¶ÇÆ½·¿²ÿÈ¼½¸ÂÇÆ¹¸ÿÂ½È¹ÆÊ¸ÆÇÿÈ¿Â¾Ê·Æÿ
µÊ¹ÂÊÉÂ¿Â·²ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÊÿ´Ê¹¾Â½Äÿ
È¿Â¾Ê·Æúÿ´ÃÂÈÃÿ¾Ê²ÿ¼µÆ¹´ÃÆ¿¾ÿ·ÃÆÿ
»¼¸Â·ÂµÆÿ»¿Ê½·ÿ¹Æ¸»¼½¸Æ¸ÿÅ¹¼¾ÿÆ¿ÆµÊ·ÆÇÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¼µÆ¹ÿ·Â¾Æøÿá¶¹·ÃÆ¹úÿ·ÃÆÿ
ÆÅÅÆÈ·¸ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼½ÿ´ÆÆÇ¸úÿ
Â½¸ÆÈ·ÿ»Æ¸·¸úÿÊ½Çÿ»Ê·Ã¼ÄÆ½¸ÿÊ¹Æÿ
¹ÆÈ¼Ä½Â±ÆÇÿÊ¸ÿÀÆ²ÿÅÊÈ·¼¹¸ÿÂ½ÿÇÆ·Æ¹¾Â½Â½Äÿ
»¿Ê½·ÿÇÊ¾ÊÄÆÿÂ½ÿÅ¶·¶¹ÆÿÇÆÈÊÇÆ¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ½¼·Æ¸ÿ·ÃÊ·ÿ¸ÈÂÆ½·ÂÅÂÈÿ
¿Â·Æ¹Ê·¶¹ÆÿÈ¿ÆÊ¹¿²ÿ¸¶»»¼¹·¸ÿ·ÃÆÿÅÂ½ÇÂ½Äÿ
·ÃÊ·ÿÇ¹¼¶ÄÃ·ÿÅ¹Æº¶Æ½È²ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿÊ¹Æÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æÿ¼µÆ¹ÿ
¾¶ÈÃÿ¼Åÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸úÿ´ÃÂÈÃÿ´Â¿¿ÿ
¿ÂÀÆ¿²ÿ¹ÆÇ¶ÈÆÿÈ¹¼»ÿ²ÂÆ¿Ç¸ÿÉÆÈÊ¶¸Æÿ¼Åÿ
Æ³ÈÆ¸¸Æ¸ÿ¼¹ÿÇÆÅÂÈÂ·¸ÿ¼Åÿ´Ê·Æ¹øÿ
Ñ¶¿½Æ¹ÊÉÂ¿Â·²ÿ·¼ÿÆ³·Æ½ÇÆÇÿÇ¹¼¶ÄÃ·úÿ
ÊÈÈ¼¹ÇÂ½Äÿ·¼ÿÞ×ääúÿÃÊ¸ÿÉÆÆ½ÿ
Ç¼È¶¾Æ½·ÆÇÿÊ¸ÿÊ¿¹ÆÊÇ²ÿÂ½È¹ÆÊ¸Â½Äÿ
ÊÈ¹¼¸¸ÿÙ¼¹·Ãÿç¾Æ¹ÂÈÊøÿá¶¹·ÃÆ¹úÿÉÊ¸ÆÇÿ¼½ÿ
¹ÆµÂÆ´ÿ¼Åÿ·ÃÆÿÊ¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æúÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹¸ÿ¾¶¿·Â»¿Æÿ
¸·¹Æ¸¸Æ¸úÿ¸¶ÈÃÿÊ¸ÿ¿Â¾Â·ÆÇÿÊµÊÂ¿ÊÉÂ¿Â·²ÿ¼Åÿ
´Ê·Æ¹ÿ¹Æ¸¼¶¹ÈÆ¸úÿ¿¼¸¸ÿ¼ÅÿÉÂ¼ÇÂµÆ¹¸Â·²úÿ
Ê½ÇÿÊÂ¹ÿ»¼¿¿¶·Â¼½úÿ´ÃÂÈÃÿÊ¹Æÿ¿ÂÀÆ¿²ÿ·¼ÿ
Â½È¹ÆÊ¸Æÿ¸Æ½¸Â·ÂµÂ·²ÿÊ½Çÿ¹ÆÇ¶ÈÆÿ

¹Æ¸Â¿ÂÆ½ÈÆÿÂ½ÿ·ÃÆÿÊÄ¹ÂÈ¶¿·¶¹Ê¿ÿ¸ÆÈ·¼¹ÿ·¼ÿ
È¿Â¾Ê·ÆÿÈÃÊ½ÄÆÿ¼µÆ¹ÿ·Â¾Æøÿ

ÔÂ¾Â¿Ê¹ÿ·¼ÿÅ¼¼Çÿ»¹¼Ç¶È·Â¼½ÿÊ½Çÿ
ÊÄ¹ÂÈ¶¿·¶¹Æúÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·Æ¹¸ÿ¼Å·Æ½ÿ
½¼·ÆÇÿ·ÃÊ·ÿÅ¼¹Æ¸·ÿ»¹¼Ç¶È·ÂµÂ·²ÿÂ¸ÿ
»¹¼ÁÆÈ·ÆÇÿ·¼ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÈ¼¾Â½Äÿ
²ÆÊ¹¸ÿÇ¶Æÿ·¼ÿ·ÃÆÿÇÂ¹ÆÈ·ÿ¸·Â¾¶¿Ê·¼¹²ÿÆÅÅÆÈ·ÿ
¼ÅÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿ¼½ÿ»¿Ê½·ÿÄ¹¼´·Ãÿ
È¼¾ÉÂ½ÆÇÿ´Â·Ãÿ´Ê¹¾Æ¹ÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ
Ê½Çÿ·Ã¶¸ÿÆ³·Æ½ÇÆÇÿÄ¹¼´Â½Äÿ¸ÆÊ¸¼½¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ½¼·Æ¸ÿ·ÃÂ¸ÿ»ÃÆ½¼¾Æ½¼½ÿ
ÃÊ¸ÿÉÆÆ½ÿ´Æ¿¿ÿÇ¼È¶¾Æ½·ÆÇÿÉ²ÿ½¶¾Æ¹¼¶¸ÿ
¸·¶ÇÂÆ¸ÿÉ¶·ÿ¹ÆÈ¼Ä½Â±Æ¸ÿ·ÃÊ·ÿÂ½È¹ÆÊ¸ÆÇÿ
»¹¼Ç¶È·ÂµÂ·²ÿ´Â¿¿ÿÉÆÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·Ãÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿµÊ¹ÂÊ·Â¼½ÿÊ·ÿ¿¼ÈÊ¿ÿÊ½Çÿ
¹ÆÄÂ¼½Ê¿ÿ¸ÈÊ¿Æ¸øÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
È¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿÈ¿Â¾Ê·Æÿ¸·¹¼½Ä¿²ÿ
Â½Å¿¶Æ½ÈÆ¸ÿÅ¼¹Æ¸·ÿ»¹¼Ç¶È·ÂµÂ·²ÿÊ½Çÿ
È¼¾»¼¸Â·Â¼½úÿÊ½Çÿ·ÃÆÿÅ¹Æº¶Æ½È²ÿÊ½Çÿ
¾ÊÄ½Â·¶ÇÆÿ¼ÅÿÇÂ¸·¶¹ÉÊ½ÈÆ¸ÿ·ÃÊ·ÿÂ¾»ÊÈ·ÿ
Å¼¹Æ¸·¸øÿåÊ¸ÆÇÿ¼½ÿ·ÃÆÿ¾¼¸·ÿ¹ÆÈÆ½·ÿÞ×ääÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¼Åÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ¿Â·Æ¹Ê·¶¹Æúÿ
¸ÆµÆ¹Ê¿ÿ¹ÆÈÆ½·ÿ¸·¶ÇÂÆ¸ÿÈ¼½ÅÂ¹¾ÿ»¹ÆµÂ¼¶¸ÿ
ÅÂ½ÇÂ½Ä¸ÿ·ÃÊ·ÿ·Æ¾»Æ¹Ê·¶¹ÆÿÊ½Çÿ
»¹ÆÈÂ»Â·Ê·Â¼½ÿÈÃÊ½ÄÆ¸ÿÂ½ÿÅ¶·¶¹ÆÿÇÆÈÊÇÆ¸ÿ
´Â¿¿ÿ¾¼ÇÂÅ²úÿÊ½Çÿ¼Å·Æ½ÿ¿Â¾Â·úÿÇÂ¹ÆÈ·ÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆÅÅÆÈ·¸ÿ¼½ÿ»¿Ê½·¸øÿá¼¹ÿ
Æ³Ê¾»¿ÆúÿÂ½È¹ÆÊ¸ÆÇÿ·Æ¾»Æ¹Ê·¶¹Æ¸ÿ¾Ê²ÿ
¹ÆÇ¶ÈÆÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆÿÆÅÅÆÈ·¸ÿÂ½ÇÂ¹ÆÈ·¿²úÿ
É²ÿÂ½È¹ÆÊ¸Â½Äÿ´Ê·Æ¹ÿÇÆ¾Ê½ÇøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿÈ¼½¸ÂÇÆ¹¸ÿ·ÃÊ·ÿ½Æ´ÿ
¹Æ¸ÆÊ¹ÈÃÿ¾¼¹ÆÿÅÂ¹¾¿²ÿÆ¸·ÊÉ¿Â¸ÃÆ¸ÿ·ÃÆÿ
½ÆÄÊ·ÂµÆÿÂ¾»ÊÈ·¸ÿ¼ÅÿÂ½È¹ÆÊ¸ÆÇÿÈ¿Â¾Ê·Æÿ
µÊ¹ÂÊÉÂ¿Â·²øÿ×¹¼ÁÆÈ·ÆÇÿÈÃÊ½ÄÆ¸ÿÂ½ÿ·ÃÆÿ
Å¹Æº¶Æ½È²ÿÊ½Çÿ¸ÆµÆ¹Â·²ÿ¼ÅÿÆ³·¹Æ¾Æÿ
È¿Â¾Ê·ÆÿÆµÆ½·¸ÿÃÊµÆÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
È¼½¸Æº¶Æ½ÈÆ¸ÿÅ¼¹ÿÅ¼¹Æ¸·¹²ÿ»¹¼Ç¶È·Â¼½ÿ
Ê½ÇÿÊ¾»¿ÂÅ²ÿÆ³Â¸·Â½Äÿ¸·¹Æ¸¸Æ¸ÿ·¼ÿ¿Ê½Çÿ
¹Æ¸¼¶¹ÈÆ¸ÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æøÿ

ÔÆµÆ¹Ê¿ÿ»¶É¿ÂÈÿÈ¼¾¾Æ½·Æ¹¸ÿ¾ÊÂ½·ÊÂ½ÿ
·ÃÊ·ÿ´Â¿ÇÅÂ¹Æ¸ÿÊ¹Æÿ»¹Â¾Ê¹Â¿²ÿ·ÃÆÿ¹Æ¸¶¿·ÿ¼Åÿ
½Ê·¶¹Ê¿ÿÈ¿Â¾Ê·ÂÈÿÅÊÈ·¼¹¸ÿÊ½Çÿ½¼·ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆÿÊ½ÇÿÇÂ¸»¶·Æÿ·ÃÊ·ÿ·ÃÆ²ÿÊ¹Æÿ¼¹ÿ´Â¿¿ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿ·ÃÆÿÅ¶·¶¹ÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿ½¼·Æ¸ÿ·ÃÆÿ¸ÈÂÆ½·ÂÅÂÈÿ
¿Â·Æ¹Ê·¶¹ÆÿÊ½ÇÿÊ¸¸Æ¸¸¾Æ½·ÿ¹Æ»¼¹·¸ÿ
»¹¼µÂÇÆÿ¸ÆµÆ¹Ê¿ÿ¿Â½Æ¸ÿ¼ÅÿÆµÂÇÆ½ÈÆÿ·ÃÊ·ÿ
¸¶ÄÄÆ¸·ÿ´Â¿ÇÅÂ¹Æ¸ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿÂ½È¹ÆÊ¸ÆÿÂ½ÿ
Å¹Æº¶Æ½È²ÿ¼µÆ¹ÿ·ÃÆÿ½Æ³·ÿ¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸ÿ
ÉÆÈÊ¶¸Æÿ¼ÅÿÈ¿Â¾Ê·Æÿ´Ê¹¾Â½ÄøÿÐÂ¿ÇÅÂ¹Æ¸ÿ
Ê½ÇÿÇ¹¼¶ÄÃ·¸úÿÊ¾¼½Äÿ¼·ÃÆ¹ÿÆ³·¹Æ¾Æÿ
ÆµÆ½·¸ÿþÌùÊùûÿÃ¶¹¹ÂÈÊ½Æ¸ýÿ·ÃÊ·ÿÈÊ¶¸ÆÿÅ¼¹Æ¸·ÿ
ÇÊ¾ÊÄÆúÿ»¼¸Æÿ·ÃÆÿ¿Ê¹ÄÆ¸·ÿ·Ã¹ÆÊ·¸ÿ¼µÆ¹ÿ
·Â¾Æÿ·¼ÿÅ¼¹Æ¸·ÿÆÈ¼¸²¸·Æ¾¸øÿÓÃÆÿ
Ê¸¸Æ¸¸¾Æ½·ÿ¿Â·Æ¹Ê·¶¹Æÿ¸¶ÄÄÆ¸·¸ÿ·ÃÊ·ÿ¿Ê¹ÄÆúÿ
¸·Ê½Çù¹Æ»¿ÊÈÂ½Äÿ´Â¿ÇÅÂ¹Æ¸ÿ´Â¿¿ÿ¿ÂÀÆ¿²ÿ
Â½È¹ÆÊ¸ÆÿÂ½ÿÅ¹Æº¶Æ½È²ÿ¼µÆ¹ÿ·ÃÆÿ½Æ³·ÿ
¸ÆµÆ¹Ê¿ÿÇÆÈÊÇÆ¸ÿÉÆÈÊ¶¸Æÿ¼ÅÿÈ¿Â¾Ê·Æÿ
´Ê¹¾Â½ÄÿÊ½ÇÿÄÆ½Æ¹Ê¿ÿÈ¿Â¾Ê·Æÿ´Ê¹¾Â½Äÿ
Æ½È¼¶¹ÊÄÆ¸ÿ´Â¿ÇÅÂ¹Æ¸ÿÉ²ÿÆ³·Æ½ÇÂ½Äÿ·ÃÆÿ
¸¶¾¾Æ¹ÿ»Æ¹Â¼Çÿ·ÃÊ·ÿÇ¹ÂÆ¸ÿÅ¶Æ¿¸úÿ
»¹¼¾¼·Â½ÄÿÆÊ¸ÂÆ¹ÿÂÄ½Â·Â¼½ÿÊ½ÇÿÅÊ¸·Æ¹ÿ
¸»¹ÆÊÇøÿá¶¹·ÃÆ¹¾¼¹ÆúÿÈ¶¹¹Æ½·ÿÈ¿Â¾Ê·Æÿ
¾¼ÇÆ¿Â½Äÿ¸·¶ÇÂÆ¸ÿ¸¶ÄÄÆ¸·ÿ·ÃÊ·ÿÂ½È¹ÆÊ¸ÆÇÿ
·Æ¾»Æ¹Ê·¶¹Æ¸ÿÊ½Çÿ¿¼½ÄÆ¹ÿÄ¹¼´Â½Äÿ
¸ÆÊ¸¼½¸ÿ´Â¿¿ÿÆ¿ÆµÊ·Æÿ´Â¿ÇÅÂ¹Æÿ¹Â¸ÀÿÂ½ÿ
È¼½½ÆÈ·Â¼½ÿ´Â·ÃÿÂ½È¹ÆÊ¸ÆÇÿÊ¹ÂÇÂ·²øÿ

ßûÿàÖÙÿðÚÒÕÑÕÍÌÎÝÌÐÎÆÍÿìÕÑÚÕÑ×ÿàÖÝÌÿ
íÒÕÍÍÕÐÑÍÿÐØÿëÎÙÙÑÖÐËÍÙÿëÝÍÙÍÿìÎÐÒÿ
îððÿáÙÛÌÕÐÑÿøúøþÝýÿáÐËÎÛÙÍÿîÝËÍÙÿÐÎÿ
îÐÑÌÎÕÜËÌÙÿÌÐÿÌÖÙÿíÑÚÝÑ×ÙÎÒÙÑÌÿÐØÿ
ãËÜÓÕÛÿêÙÝÓÌÖÿÝÑÚÿÞÙÓØÝÎÙÿ

ç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøçÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÇÆÅÂ½Â½Äÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ·ÃÆÿ
Æ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½Äÿ·¼ÿÉÆÿ·ÃÆÿÆ¿ÆµÊ·ÆÇÿ
È¼½ÈÆ½·¹Ê·Â¼½ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆøÿÓÃÆÿ¸ÆÈ¼½Çÿ
¸·Æ»ÿ¼Åÿ·ÃÆÿ·´¼ù»Ê¹·ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ·Æ¸·ÿ
Â¸ÿÅ¼¹ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿ¼ÅÿÊ½²ÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿÆ¾Â··ÆÇÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÂ¸ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½øÿÓÃÂ¸ÿÂ¸ÿ¹ÆÅÆ¹¹ÆÇÿ·¼ÿÊ¸ÿ·ÃÆÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½ÄúÿÊ½ÇÿÂ¸ÿ·ÃÆÿ
¸ÆÈ¼½ÇÿÅÂ½ÇÂ½ÄÿÉ²ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ½ÿ
·ÃÂ¸ÿÊÈ·Â¼½øÿ
ÔÆÈ·Â¼½ÿÑøçÿ¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿ

ÇÆ¸È¹ÂÉÆ¸ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÇÆÅÂ½Â·Â¼½ÿ
Ê½Çÿ¸È¼»Æÿ¼Åÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿ°°´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ø¯¯ÿÔÆÈ·Â¼½ÿÑøåÿ
¼Åÿ·ÃÆ¸ÆÿáÂ½ÇÂ½Ä¸ÿ»¶·¸ÿÅ¼¹·Ãÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿÆ¾Â¸¸Â¼½¸ÿ
¼Åÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¹¼¾ÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ´ÃÂÈÃÿÂ¸ÿ¹ÆÊ¸¼½ÊÉ¿²ÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹ÆøÿÔÆÈ·Â¼½ÿÑøäÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸ÿ»¹¼µÂÇÆ¸ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ¸¼¾Æÿ¼Åÿ
·ÃÆÿÀÆ²ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆ¸ÆÿÂ¸¸¶Æ¸øÿÔÆÆÿ
ÕÆ¸»¼½¸Æÿ·¼ÿä¼¾¾Æ½·¸ÿÇ¼È¶¾Æ½·ÿ
Ñ¼¿¶¾ÆÿõöÿÅ¼¹ÿ¹Æ¸»¼½¸Æ¸ÿ·¼ÿ¼·ÃÆ¹ÿ
¸ÂÄ½ÂÅÂÈÊ½·ÿÈ¼¾¾Æ½·¸ÿ¼½ÿ·ÃÆÿÈÊ¶¸Æÿ¼¹ÿ
È¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½ÄøÿÚ¼¹ÆÿÇÆ·ÊÂ¿ÆÇÿ
Æ¾Â¸¸Â¼½¸ÿÇÊ·Êÿ¸¶¾¾Ê¹Â±ÆÇÿÂ½ÿ·ÃÆÿ
ÇÂ¸È¶¸¸Â¼½ÿÉÆ¿¼´ÿÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿ
ç»»Æ½ÇÂ³ÿåÿ¼Åÿ·ÃÆÿÓÔãøÿ

êùÿÖÉÌÿêÍÄÈÃÈ¾½¿Ð½Â¿µ¾ÿçÌËÈÃÈ½ÈÂÃÿÂËÿ½ÉÌÿ
¶¶êÈ¿ÿÚÂÅÅ¼½ÐÃ½µµÿ

ç¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿ
áÂ½ÇÂ½Ä¸úÿ·¼ÿÃÆ¿»ÿÊ»»¹ÆÈÂÊ·Æÿ·ÃÆÿ
ÇÂ¸·Â½È·Â¼½ÿÉÆ·´ÆÆ½ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊ½ÇÿÊÂ¹ÿ
»¼¿¿¶·Ê½·úÿ·ÃÆÿÐÈ¿ÿÁÂÅÅ¼½ÈÂÃÿÈÊ½ÿÉÆÿ
·Ã¼¶ÄÃ·ÿ¼ÅÿÊ¸ÿ·ÃÆÿ·¼·Ê¿úÿÈ¶¾¶¿Ê·ÂµÆÿ¸·¼ÈÀÿ
Â½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æúÿ´ÃÂ¿Æÿ·ÃÆÿÐÈ¿ÿ
ÁÂÅÅ¼½ÐÃ½ûÿÈÊ½ÿÉÆÿ·Ã¼¶ÄÃ·ÿ¼ÅÿÊ¸ÿ·ÃÆÿÅ¿¼´ÿ
·ÃÊ·ÿÈÃÊ½ÄÆ¸ÿ·ÃÆÿ¸Â±Æÿ¼Åÿ·ÃÆÿ·¼·Ê¿ÿ¸·¼ÈÀøÿ
àÂµÆ½ÿ·ÃÂ¸ÿ¹Æ¿Ê·Â¼½¸ÃÂ»úÿÂ·ÿÂ¸ÿ½¼·ÿ
¸¶¹»¹Â¸Â½Äÿ·ÃÊ·ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ
ÇÆÅÂ½Â½Äÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿ¸Â¾Â¿Ê¹ÿ·¼ÿ·ÃÆÿ
ÊÂ¹ÿ»¼¿¿¶·Â¼½ëÿ´ÃÂ¿Æÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÂ¸ÿ
·ÃÆÿÈ¼½ÈÆ½·¹Ê·Â¼½ÿþÌùÊùûÿ¸·¼ÈÀýÿ¼Åÿ·ÃÆÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½ÿ·ÃÆÿ
Ê·¾¼¸»ÃÆ¹Æúÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÂ¸ÿ·ÃÆÿ
¸Ê¾ÆÿÈ¼¾ÉÂ½ÆÇÿÄ¹¼¶»Â½Äÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ
¼Åÿ´ÃÂÈÃÿÊ¹ÆÿÊ½Ê¿²±ÆÇÿÅ¼¹ÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
þÌùÊùûÿ·ÃÆÿÅ¿¼´ÿÂ½·¼ÿ·ÃÆÿ¸·¼ÈÀýøÿ
ÓÃ¶¸úÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÇÆÅÂ½Â½Äÿ

·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÊ¸ÿ·ÃÆÿÊÄÄ¹ÆÄÊ·ÆÿÄ¹¼¶»ÿ
¼Åÿ·ÃÆÿ¸Ê¾Æÿ¸Â³ÿ¿¼½Äù¿ÂµÆÇÿÊ½ÇÿÇÂ¹ÆÈ·¿²ùÿ
Æ¾Â··ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ìÿäÊ¹É¼½ÿ
ÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùõ÷ çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõ÷óÿìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

óó ÓÃÆÿÚ¼½·¹ÆÊ¿ÿ×¹¼·¼È¼¿ÿÈ¼µÆ¹¸ÿ¼±¼½ÆùÇÆ»¿Æ·Â½Äÿ
¸¶É¸·Ê½ÈÆ¸ÿ´ÃÂÈÃÿ¾Ê²ÿÊ¿¸¼ÿ¸ÃÊ¹Æÿ»Ã²¸ÂÈÊ¿ÿÊ··¹ÂÉ¶·Æ¸ÿ
¼Åÿ·ÃÆÿ¸Â³ÿÀÆ²ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ½ÿ·ÃÂ¸ÿÊÈ·Â¼½úÿÉ¶·ÿ
·ÃÆ²ÿÇ¼ÿ½¼·ÿ¸ÃÊ¹Æÿ¼·ÃÆ¹ÿÊ··¹ÂÉ¶·Æ¸ÿ¸¶ÈÃÿÊ¸ÿÉÆÂ½Äÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÈ¿Â¾Ê·Æÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ»¼¿ÂÈ²øÿÔÆÆÿ¸ÆÈ·Â¼½ÿ
ü ü üøÿ
óò ÒÙáäääÿç¹·øÿòøõþÉýøÿ

óñ Þ½ÇÆÆÇúÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸ÿÊ½Çÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸ÿÆÊÈÃÿÊ¹Æÿ
Ê¿¹ÆÊÇ²ÿÊÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ¾¶¿·Â»¿ÆÿÈ¼¾»¼¶½Ç¸øÿ
óðÓÃÆÿ·Æ¹¾ÿ°°´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸¯¯ÿÂ¸ÿ

ÉÊ¸ÆÇÿ¼½ÿ¼½Æÿ¼Åÿ·ÃÆÿ¸ÃÊ¹ÆÇÿÊ··¹ÂÉ¶·Æ¸ÿÇÂ¸È¶¸¸ÆÇÿ
ÊÉ¼µÆ­·ÃÆ¸ÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ¸¶ÅÅÂÈÂÆ½·¿²ÿ¿¼½Äùÿ
¿ÂµÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¸¶ÈÃÿ·ÃÊ·úÿ¼½ÈÆÿÆ¾Â··ÆÇúÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÆÊÈÃÿÄÊ¸ÿÉÆÈ¼¾Æÿ´Æ¿¿ÿ¾Â³ÆÇÿ
·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿÆ½·Â¹ÆÿÄ¿¼ÉÊ¿ÿÊ·¾¼¸»ÃÆ¹ÆøÿãÆÅÂ½Â½Äÿ
·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿ·¼ÿÉÆÿ·ÃÆÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ·ÃÆ¸Æÿ¸Â³ÿ
´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿÉÊ¸ÆÇÿÂ½ÿ»Ê¹·ÿ¼½ÿ
·ÃÂ¸ÿÊ··¹ÂÉ¶·Æ­ÊÅ·Æ¹ÿ·ÃÆÿÄÊ¸Æ¸ÿÊ¹ÆÿÆ¾Â··ÆÇúÿ·ÃÆ²ÿÊ¹Æÿ
¸¶ÅÅÂÈÂÆ½·¿²ÿ¿¼½Äù¿ÂµÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ·¼ÿÉÆÈ¼¾Æÿ
´Æ¿¿ÿ¾Â³ÆÇÿÊ¸ÿ»Ê¹·ÿ¼Åÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½øÿ

óï á¼¹ÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸úÿ¼½¿²ÿ·ÃÆÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½ÿÆ¾Â¸¸Â¼½¸ÿ¹Æ¿Ê·ÆÇÿ·¼ÿ»Ê¸¸Æ½ÄÆ¹ÿ
È¼¾»Ê¹·¾Æ½·ÿÈ¼¼¿Â½ÄÿÊ¹ÆÿÂ½È¿¶ÇÆÇøÿâ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ
¹ÆÅ¹ÂÄÆ¹Ê·Â¼½ÿ¶½Â·¸ÿ·ÃÊ·ÿ¾Ê²ÿÉÆÿÊ··ÊÈÃÆÇÿ·¼ÿ·¹¶ÈÀ¸ÿÊ¹Æÿ
È¼½¸ÂÇÆ¹ÆÇÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½¼½¹¼ÊÇÿÆ½ÄÂ½Æ¸ÿ¶½ÇÆ¹ÿ
äççÿ¸ÆÈ·Â¼½ÿôõóøÿ

Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆøÿç¸ÿ½¼·ÆÇÿ
ÊÉ¼µÆúÿ·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½ÿ¼ÅÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿ¾ÊÇÆÿ¶»ÿ¼Åÿ·ÃÆ¸Æÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ¸Â¾Â¿Ê¹ÿ·¼ÿ
ÇÆÅÂ½Â·Â¼½¸ÿ¼Åÿ¼·ÃÆ¹ÿÊÂ¹ÿ»¼¿¿¶·Ê½·¸ÿ·ÃÊ·ÿ
Ê¹ÆÿÈ¼¾»¹Â¸ÆÇÿ¼Åÿ¸¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ¸ÃÊ¹Æÿ
È¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ´Â·Ãÿ¸Â¾Â¿Ê¹ÿÆÅÅÆÈ·¸ÿ
¼½ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ¼¹ÿ´Æ¿ÅÊ¹ÆÿþÌùÊùûÿ
»Ê¹·ÂÈ¶¿Ê·Æÿ¾Ê··Æ¹ÿÊ½Çÿµ¼¿Ê·Â¿Æÿ¼¹ÄÊ½ÂÈÿ
È¼¾»¼¶½Ç¸ýøÿ
ÓÃÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ¸ÃÊ¹ÆÇÿÉ²ÿ

·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹ÆÿÇÂ¸È¶¸¸ÆÇÿ
Â½ÿÇÆ·ÊÂ¿ÿÂ½ÿÔÆÈ·Â¼½ÿÞÑøçÿ¼Åÿ·ÃÆ¸Æÿ
áÂ½ÇÂ½Ä¸úÿ´ÃÆ¹Æÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ
ÇÆÅÂ½ÆÇÿ·ÃÆÿ°°ÊÂ¹ÿ»¼¿¿¶·Â¼½¯¯ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ
¼Åÿ·ÃÆÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿÅÂ½ÇÂ½ÄøÿÓÃÆ¸Æÿ
¸Ê¾ÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿ¸¶»»¼¹·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÄ¹¼¶»Â½Äÿ·ÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ»¶¹»¼¸Æ¸ÿ¼Åÿ
ÇÆÅÂ½Â½ÄÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÊ¸ÿ´Æ¿¿øÿ
ÓÃÆ¸ÆÿÊ··¹ÂÉ¶·Æ¸ÿÂ½È¿¶ÇÆÿ·ÃÆÿÅÊÈ·ÿ·ÃÊ·ÿ
·ÃÆ²ÿÊ¹ÆÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ
ÇÂ¹ÆÈ·¿²ÿÆ¾Â··ÆÇÿþÈùÌùûÿ·ÃÆ²ÿÊ¹Æÿ½¼·ÿ
Å¼¹¾ÆÇÿ·Ã¹¼¶ÄÃÿ¸ÆÈ¼½ÇÊ¹²ÿ»¹¼ÈÆ¸¸Æ¸ÿÂ½ÿ
·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆÿÅ¹¼¾ÿ»¹ÆÈ¶¹¸¼¹ÿ
Æ¾Â¸¸Â¼½¸ýëÿ·ÃÆ²ÿÊ¹Æÿ¸¶ÅÅÂÈÂÆ½·¿²ÿ¿¼½Äùÿ
¿ÂµÆÇÿÂ½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹Æÿ¸¶ÈÃÿ·ÃÊ·úÿ¼½ÈÆÿ
Æ¾Â··ÆÇúÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ¼ÅÿÆÊÈÃÿÄÊ¸ÿ
ÉÆÈ¼¾Æÿ´Æ¿¿ÿ¾Â³ÆÇÿ·Ã¹¼¶ÄÃ¼¶·ÿ·ÃÆÿ
Æ½·Â¹ÆÿÄ¿¼ÉÊ¿ÿÊ·¾¼¸»ÃÆ¹ÆëÿÊ½Çÿ·ÃÆ²ÿÆ³Æ¹·ÿ
ÊÿÈ¿Â¾Ê·Æÿ´Ê¹¾Â½ÄÿÆÅÅÆÈ·ÿÉ²ÿ·¹Ê»»Â½Äÿ
¼¶·Ä¼Â½ÄúÿÂ½Å¹Ê¹ÆÇÿÃÆÊ·ÿ·ÃÊ·ÿ´¼¶¿Çÿ
¼·ÃÆ¹´Â¸ÆÿÆ¸ÈÊ»Æÿ·¼ÿ¸»ÊÈÆøÿÚ¼¹Æ¼µÆ¹úÿ
·ÃÆÿ¹ÊÇÂÊ·ÂµÆÿÅ¼¹ÈÂ½ÄÿÆÅÅÆÈ·ÿ¼Åÿ·ÃÆ¸Æÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÂ¸ÿ´Æ¿¿ÿ¶½ÇÆ¹¸·¼¼Çøÿ
á¶¹·ÃÆ¹¾¼¹Æúÿ·ÃÆ¸Æÿ¸Â³ÿÄ¹ÆÆ½Ã¼¶¸Æÿ

ÄÊ¸Æ¸ÿÊ¹ÆÿÈ¶¹¹Æ½·¿²ÿ·ÃÆÿÈ¼¾¾¼½ÿÅ¼È¶¸ÿ¼Åÿ
È¿Â¾Ê·Æÿ¸ÈÂÆ½ÈÆÿÊ½Çÿ»¼¿ÂÈ²øÿá¼¹ÿ
Æ³Ê¾»¿Æúÿ·ÃÆÿÒÙáäääúÿ¸ÂÄ½ÆÇÿÊ½Çÿ
¹Ê·ÂÅÂÆÇÿÉ²ÿ·ÃÆÿÒøÔøÿÂ½ÿõííôúÿ¹Æº¶Â¹Æ¸ÿÂ·¸ÿ
¸ÂÄ½Ê·¼¹ÂÆ¸ÿ·¼ÿ°°ÇÆµÆ¿¼»úÿ»Æ¹Â¼ÇÂÈÊ¿¿²ÿ
¶»ÇÊ·Æúÿ»¶É¿Â¸ÃÿÊ½Çÿ¾ÊÀÆÿÊµÊÂ¿ÊÉ¿Æÿ
ü ü üÿ½Ê·Â¼½Ê¿ÿÂ½µÆ½·¼¹ÂÆ¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿÉ²ÿ¸¼¶¹ÈÆ¸ÿÊ½Çÿ
¹Æ¾¼µÊ¿¸ÿÉ²ÿ¸Â½À¸ÿ¼ÅÿÊ¿¿ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿ½¼·ÿÈ¼½·¹¼¿¿ÆÇÿÉ²ÿ·ÃÆÿÚ¼½·¹ÆÊ¿ÿ
×¹¼·¼È¼¿ óóúÿ¶¸Â½ÄÿÈ¼¾»Ê¹ÊÉ¿Æÿ
¾Æ·Ã¼Ç¼¿¼ÄÂÆ¸ÿü ü üÿ¯¯ óò Ó¼ÿÇÊ·Æúÿ·ÃÆÿ
Å¼È¶¸ÿ¼ÅÿÒÙáäääÿÊÈ·Â¼½¸ÿÊ½Çÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÃÊ¸ÿÉÆÆ½ÿ¼½ÿ·ÃÆÿ¸Â³ÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ·ÃÊ·ÿÊ¹Æÿ·ÃÆÿ¸Ê¾ÆÿÅ¼È¶¸ÿ
¼Åÿ·ÃÆ¸ÆÿÅÂ½ÇÂ½Ä¸øÿç¸ÿÊÿ×Ê¹·²ÿ·¼ÿ·ÃÆÿ
ÒÙáäääúÿâ×çÿÊ½½¶Ê¿¿²ÿ¸¶É¾Â·¸ÿ·ÃÆÿ
áÃ»ÌÃ½Â¿¸ÿÂËÿÕù×ùÿã¿ÌÌÃÉÂ¼¾ÌÿãÐ¾ÿ
åÄÈ¾¾ÈÂÃ¾ÿÐÃÍÿ×ÈÃÆ¾ÿ·¼ÿ·ÃÆÿä¼½µÆ½·Â¼½úÿ
´ÃÂÈÃÿ¹Æ»¼¹·¸ÿ¼½ÿ½Ê·Â¼½Ê¿ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ
Ê½·Ã¹¼»¼ÄÆ½ÂÈÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÞ½·Æ¹½Ê·Â¼½Ê¿ÿ
ÇÂ¸È¶¸¸Â¼½¸ÿÊÉ¼¶·ÿÊÿ»¼¸·ùÜ²¼·¼ÿ
ÊÄ¹ÆÆ¾Æ½·ÿÊ¿¸¼ÿÅ¼È¶¸ÿ¼½ÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿ

ç¸ÿ½¼·ÆÇÿÊÉ¼µÆúÿÄ¹¼¶»Â½Äÿ¼Åÿ¾Ê½²ÿ
¸¶É¸·Ê½ÈÆ¸ÿ´Â·ÃÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿÊ¸ÿÊÿ
¸Â½Ä¿Æÿ»¼¿¿¶·Ê½·ÿÂ¸ÿÈ¼¾¾¼½ÿ»¹ÊÈ·ÂÈÆÿ
¶½ÇÆ¹ÿ·ÃÆÿäççøÿÓÃ¶¸úÿÇ¼Â½Äÿ¸¼ÿÃÆ¹ÆÿÂ¸ÿ
½¼·ÿ½¼µÆ¿øÿÞ½ÇÆÆÇÿäççÿ¸ÆÈ·Â¼½ÿóöôþÄýÿ
ÇÆÅÂ½Æ¸ÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿÊ¸ÿ°°Ê½²ÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿÊÄÆ½·ÿ¼¹ÿÎÂÄÏÈÃÐ½ÈÂÃÿÂËÿ¾¼ÎÉÿ
ÐÊÌÃ½¾ûÿü ü üÿ¯¯ÿäççÿ«óöôþÄýÿþÆ¾»ÃÊ¸Â¸ÿ
ÊÇÇÆÇýøÿÓÃ¶¸úÿÂ·ÿÂ¸ÿÈ¿ÆÊ¹ÿ·ÃÊ·ÿ·ÃÆÿ·Æ¹¾ÿ
°°ÊÂ¹ÿ»¼¿¿¶·Ê½·¯¯ÿÂ¸ÿ½¼·ÿ¿Â¾Â·ÆÇÿ·¼ÿ
Â½ÇÂµÂÇ¶Ê¿ÿÈÃÆ¾ÂÈÊ¿ÿÈ¼¾»¼¶½Ç¸øÿÞ½ÿ
ÇÆ·Æ¹¾Â½Â½Äÿ·ÃÊ·ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÊ¹Æÿ
´Â·ÃÂ½ÿ·ÃÆÿ¸È¼»Æÿ¼Åÿ·ÃÂ¸ÿÇÆÅÂ½Â·Â¼½úÿ·ÃÆÿ
Ô¶»¹Æ¾Æÿä¼¶¹·ÿÇÆ¸È¹ÂÉÆÇÿ¸ÆÈ·Â¼½ÿóöôþÄýÿ
Ê¸ÿÊÿ°°¸´ÆÆ»Â½Ä¯¯ÿÊ½Çÿ°°ÈÊ»ÊÈÂ¼¶¸¯¯ÿ
ÇÆÅÂ½Â·Â¼½ÿ·ÃÊ·ÿ¶½Ê¾ÉÂÄ¶¼¶¸¿²ÿÂ½È¿¶ÇÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ·ÃÊ·ÿÊ¹Æÿ
°°¶½º¶Æ¸·Â¼½ÊÉ¿²ÿ°ÊÄÆ½·¸¯ÿ¼ÅÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ø¯¯ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿµøÿåÚêûÿñòíÿ
ÒøÔøÿÊ·ÿñôîúÿñóôúÿñôíÿ½øôðøÿç¿·Ã¼¶ÄÃÿ·ÃÆÿ
ä¼¶¹·ÿÇÂÇÿ½¼·ÿÂ½·Æ¹»¹Æ·ÿ·ÃÆÿ·Æ¹¾ÿ
°°È¼¾ÉÂ½Ê·Â¼½ÿ¼Å¯¯ÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿÊÄÆ½·¸úÿ
·ÃÆ¹ÆÿÂ¸ÿ½¼ÿ¹ÆÊ¸¼½ÿ·ÃÂ¸ÿ»Ã¹Ê¸Æÿ´¼¶¿ÇÿÉÆÿ
Â½·Æ¹»¹Æ·ÆÇÿÊ½²ÿ¿Æ¸¸ÿÉ¹¼ÊÇ¿²øÿä¼½Ä¹Æ¸¸ÿ
¶¸ÆÇÿ·ÃÆÿ·Æ¹¾ÿ°°Ê½²¯¯úÿÊ½ÇÿÇÂÇÿ½¼·ÿ
º¶Ê¿ÂÅ²ÿ·ÃÆÿÀÂ½Çÿ¼ÅÿÈ¼¾ÉÂ½Ê·Â¼½¸ÿ·ÃÊ·ÿ
·ÃÆÿÊÄÆ½È²ÿÈ¼¶¿ÇÿÇÆÅÂ½ÆÿÊ¸ÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ
»¼¿¿¶·Ê½·øÿä¼½Ä¹Æ¸¸ÿ»¹¼µÂÇÆÇÿâ×çÿÉ¹¼ÊÇÿ
ÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÊ»»¹¼»¹ÂÊ·Æÿ
È¼¾ÉÂ½Ê·Â¼½¸ÿ¼ÅÿÈ¼¾»¼¶½Ç¸ÿ·ÃÊ·ÿ¸Ã¼¶¿Çÿ
ÉÆÿ·¹ÆÊ·ÆÇÿÊ¸ÿÊÿ¸Â½ÄÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·øóñÿ
á¼¹ÿ·ÃÆÿ¸Ê¾Æÿ¹ÆÊ¸¼½¸ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ

ÔÆÈ·Â¼½ÿÞÑøçÿÊÉ¼µÆúÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æúÿ¼½¿²ÿ
ÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ¼³ÂÇÆúÿ
Ã²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ»Æ¹Å¿¶¼¹¼ÈÊ¹É¼½¸úÿ
Ê½Çÿ¸¶¿Å¶¹ÿÃÆ³ÊÅ¿¶¼¹ÂÇÆÿ¸ÃÊ¹ÆÿÊ¿¿ÿ¼Åÿ
·ÃÆ¸ÆÿÈ¼¾¾¼½ÿÊ··¹ÂÉ¶·Æ¸ÿÊ½Çÿ·Ã¶¸ÿ·ÃÆ²ÿ
Ê¹Æÿ·ÃÆÿ¼½¿²ÿ¸¶É¸·Ê½ÈÆ¸ÿ·ÃÊ·ÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·¼ÿ¾ÆÆ·ÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼Åÿ°°´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸¯¯ÿÊ·ÿ·ÃÂ¸ÿ·Â¾Æøóð ç¿¸¼ÿÊ¸ÿ½¼·ÆÇÿÊÉ¼µÆúÿ
ÂÅÿÂ½ÿ·ÃÆÿÅ¶·¶¹Æÿ¼·ÃÆ¹ÿ¸¶É¸·Ê½ÈÆ¸ÿÊ¹Æÿ
¸Ã¼´½ÿ·¼ÿ¾ÆÆ·ÿ·ÃÆÿ¸Ê¾ÆÿÈ¹Â·Æ¹ÂÊÿ·ÃÆ²ÿ
¾Ê²ÿÉÆÿÊÇÇÆÇÿ·¼ÿ·ÃÆÿÇÆÅÂ½Â·Â¼½ÿ¼Åÿ·ÃÂ¸ÿ
¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÊ´Ê¹Æÿ·ÃÊ·ÿäççÿ

¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÇ¼ÿ½¼·ÿ
Æ¾Â·ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ¸¶É¸·Ê½ÈÆ¸ÿ¾ÆÆ·Â½Äÿ·ÃÆÿ
ÇÆÅÂ½Â·Â¼½ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸øÿå¶·ÿ·ÃÊ·ÿÇ¼Æ¸ÿ½¼·ÿÈÃÊ½ÄÆÿ·ÃÆÿÅÊÈ·ÿ
·ÃÊ·ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸ÆÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¸ÃÊ¹Æÿ
·ÃÆÿÊ··¹ÂÉ¶·Æ¸ÿ·ÃÊ·ÿ¾ÊÀÆÿÄ¹¼¶»Â½Äÿ·ÃÆ¾ÿ
Ê¸ÿÊÿ¸Â½Ä¿ÆÿÊÂ¹ÿ»¼¿¿¶·Ê½·ÿ¹ÆÊ¸¼½ÊÉ¿Æøÿç¸ÿ
ÇÂ¸È¶¸¸ÆÇÿÅ¶¹·ÃÆ¹ÿÉÆ¿¼´úÿ·ÃÆÿ
¹ÆÊ¸¼½ÊÉ¿Æ½Æ¸¸ÿ¼Åÿ·ÃÂ¸ÿÄ¹¼¶»Â½ÄÿÇ¼Æ¸ÿ½¼·ÿ
·¶¹½ÿ¼½ÿ·ÃÆÿ»Ê¹·ÂÈ¶¿Ê¹ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ

ÉÆÂ½ÄÿÆµÊ¿¶Ê·ÆÇÿÂ½ÿÊÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
ÅÂ½ÇÂ½Äøÿ

éùÿÖÉÌÿêÍÄÈÃÈ¾½¿Ð½Â¿µ¾ÿäÈÃÍÈÃÊÿ
ØÌÊÐ¿ÍÈÃÊÿÓÉÌ½ÉÌ¿ÿåÄÈ¾¾ÈÂÃ¾ÿÂËÿ½ÉÌÿêÈ¿ÿ
ÚÂÅÅ¼½ÐÃ½ÿä¿ÂÄÿ×ÌÎ½ÈÂÃÿõ÷õýÐüÿ×Â¼¿ÎÌÿ
èÐ½ÌÊÂ¿ÈÌ¾ÿèÐ¼¾ÌÿÂ¿ÿèÂÃ½¿ÈÏ¼½Ìÿ½Âÿ½ÉÌÿ
êÈ¿ÿÚÂÅÅ¼½ÈÂÃÿÖÉÐ½ÿÝÐ¸ÿéÌÿØÌÐ¾ÂÃÐÏÅ¸ÿ
êÃ½ÈÎÈÁÐ½ÌÍÿÖÂÿåÃÍÐÃÊÌ¿ÿÚ¼ÏÅÈÎÿâÌÐÅ½Éÿ
ÐÃÍÿÓÌÅËÐ¿Ìÿ

ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿ
Æ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿ
¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆøÿÓÃÂ¸ÿ
È¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½ÄÿÂ¸ÿÅ¼¹ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
Ê½Çÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÈ¼½¸ÂÇÆ¹ÆÇÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸Æÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÆÿ¹Æ¿ÆµÊ½·ÿ¾¼ÉÂ¿Æÿ¸¼¶¹ÈÆ¸ÿ
¶½ÇÆ¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôÿþÊýþõýÿÊ¹Æÿ°°Ê½²ÿ
È¿Ê¸¸ÿ¼¹ÿÈ¿Ê¸¸Æ¸ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ¼¹ÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸úÿü ü üø¯¯ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýþõýÿþÆ¾»ÃÊ¸Â¸ÿ
ÊÇÇÆÇýøÿÓÃÆÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ½Çÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸ÿþÃÆ¹ÆÂ½ÊÅ·Æ¹ÿ
°°äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸¯¯ýÿ
ÊÇÇ¹Æ¸¸ÆÇÿÊ¹Æìÿ×Ê¸¸Æ½ÄÆ¹ÿÈÊ¹¸úÿ¿ÂÄÃ·ùÇ¶·²ÿ
·¹¶ÈÀ¸úÿ¾¼·¼¹È²È¿Æ¸úÿÉ¶¸Æ¸úÿÊ½Çÿ¾ÆÇÂ¶¾ÿ
Ê½ÇÿÃÆÊµ²ùÇ¶·²ÿ·¹¶ÈÀ¸øÿãÆ·ÊÂ¿ÆÇÿ
È¼¾ÉÂ½ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿ
ÇÊ·ÊÿÅ¼¹ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿÊ¹Æÿ»¹Æ¸Æ½·ÆÇÿÂ½ÿç»»Æ½ÇÂ³ÿåÿ
¼Åÿ·ÃÆÿÓÔãøóïÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ¹ÆÊÈÃÆÇÿÃÆ¹ÿ

ÇÆÈÂ¸Â¼½ÿÊÅ·Æ¹ÿ¹ÆµÂÆ´Â½ÄÿÆ¾Â¸¸Â¼½¸ÿÇÊ·Êÿ
¼½ÿ·ÃÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿ¼Åÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ¹Æ¿Ê·ÂµÆÿ·¼ÿÉ¼·Ãÿ
Ä¿¼ÉÊ¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÊ½Çÿ
ÒøÔøÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸øÿàÂµÆ½ÿ
·ÃÊ·ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿÊ¹Æÿ¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿÊÉ¼¶·ÿòÿ
»Æ¹ÈÆ½·ÿ¼Åÿ·¼·Ê¿ÿÄ¿¼ÉÊ¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸úÿÊ½ÇÿÅ¼¹ÿÁ¶¸·ÿ¼µÆ¹ÿôóÿ»Æ¹ÈÆ½·ÿ
¼Åÿ·¼·Ê¿ÿÒøÔøÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸úÿ
·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÅÂ½Ç¸ÿ·ÃÊ·ÿÉ¼·Ãÿ¼Åÿ
·ÃÆ¸ÆÿÈ¼¾»Ê¹Â¸¼½¸úÿÂ½ÇÆ»Æ½ÇÆ½·¿²ÿÊ½Çÿ
·¼ÄÆ·ÃÆ¹úÿ¸¶»»¼¹·ÿÊÿÅÂ½ÇÂ½Äÿ·ÃÊ·ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
È¼½·¹ÂÉ¶·Æÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ·ÃÊ·ÿ¾Ê²ÿ
ÉÆÿ¹ÆÊ¸¼½ÊÉ¿²ÿÊ½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ
»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ´Æ¿ÅÊ¹ÆøÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿ½¼·ÿ»¿ÊÈÂ½Äÿ»¹Â¾Ê¹²ÿ
´ÆÂÄÃ·ÿ¼½ÿÆÂ·ÃÆ¹ÿÊ»»¹¼ÊÈÃëÿ¹Ê·ÃÆ¹ÿ¸ÃÆÿ
ÅÂ½Ç¸ÿ·ÃÊ·ÿÉ¼·ÃÿÊ»»¹¼ÊÈÃÆ¸ÿÈ¿ÆÊ¹¿²ÿ
Æ¸·ÊÉ¿Â¸Ãÿ·ÃÊ·ÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ùÿ
¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¹¼¾ÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÈ¼½·¹ÂÉ¶·Æÿ·¼ÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ´Â·Ãÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿ
Ê½·ÂÈÂ»Ê·ÆÇÿ·¼ÿÆ½ÇÊ½ÄÆ¹ÿ»¶É¿ÂÈÿÃÆÊ¿·Ãÿ
Ê½Çÿ´Æ¿ÅÊ¹Æøÿç¸ÿ·ÃÆÿÔ¶»¹Æ¾Æÿä¼¶¹·ÿ
½¼·ÆÇúÿ°°ÌÁË¶ÇÄÆÇÿÉ²ÿÊ½²ÿ¸·Ê½ÇÊ¹ÇúÿÒøÔøÿ

×ÐÅéÔÃÐÿÞÇÁî÷õí÷ùùñÿ øöïôõÿéÐÒÿøõûÿ÷ùùð âËÃÿ÷÷ùùùø ÜÝÿùùùùù çÅÉÿùùùõö çÉÃÿõòùø ÚÏÉÃÿõòùù èïÕçÛÕçßÕøôéèÛõúÚåß øôéèÛõÐ
ÅÇ
À
Ð
ÿÇ
È
ÿé
Ú
á
ô
ê
à
Ú
ö
ê
ø
Ü
Û
Ý
é
ÿÀ
ÌÃÍ
ÿÛ
Ø
à
è
Ú
õ



ôôõ÷òÿ ìÙÚÙÎÝÓÿ âÙ×ÕÍÌÙÎ ÷Ñ¼¿øÿ ïòúÿ Ù¼øÿ ôóí ÷Ó¶Æ¸ÇÊ²úÿ ãÆÈÆ¾ÉÆ¹ÿ õñúÿ ôööí ÷Õ¶¿Æ¸ÿ Ê½Çÿ ÕÆÄ¶¿Ê·Â¼½¸ÿ

óî åÆÈÊ¶¸Æÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÇÆÅÂ½Â½Äÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Ê½·ÿÊ¸ÿ·ÃÆÿÈ¼¾ÉÂ½Ê·Â¼½ÿ¼Åÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿ¸ÃÆÿÂ¸ÿ½¼·ÿÂ¸¸¶Â½ÄÿÊÿÅÂ½Ê¿ÿ
È¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½ÄÿÉÊ¸ÆÇÿ¼½ÿ·ÃÆÿÊ¿·Æ¹½Ê·ÂµÆÿ
ÇÆÅÂ½Â·Â¼½ÿÇÂ¸È¶¸¸ÆÇÿÂ½ÿ·ÃÆÿ»¹¼»¼¸ÆÇÿÅÂ½ÇÂ½Ä¸ÿþÌùÊùûÿ
ÆÊÈÃÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÊ¸ÿÊ½ÿÂ½ÇÂµÂÇ¶Ê¿ÿÊÂ¹ÿ»¼¿¿¶·Ê½·ýøÿ

¾¼·¼¹ùµÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½¸ÿ¾ÊÀÆÿÊÿ
¾ÆÊ½Â½ÄÅ¶¿ÿÈ¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸ÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½ÇÿÃÆ½ÈÆúÿü ü üÿ·¼ÿ
Ä¿¼ÉÊ¿ÿ´Ê¹¾Â½Äø¯¯ÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿ»ùÿåÚêûÿ
ñòíÿÒøÔøÿÊ·ÿñôñøóîÿ

õøÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿç»»¹¼ÊÈÃÿÂ½ÿÚÊÀÂ½Äÿ
ÓÃÂ¸ÿáÂ½ÇÂ½Äÿ

ÔÆÈ·Â¼½ÿôöôþÊýÿ¼Åÿ·ÃÆÿäççÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿÈ¼½¸Â¸·ÿ¼Åÿ»Ê¸¸Æ½ÄÆ¹ÿÈÊ¹¸úÿ
¿ÂÄÃ·ùÇ¶·²ÿ·¹¶ÈÀ¸úÿ¾¼·¼¹È²È¿Æ¸úÿÉ¶¸Æ¸úÿ
Ê½ÇÿÃÆÊµ²ùÿÊ½Çÿ¾ÆÇÂ¶¾ùÇ¶·²ÿ·¹¶ÈÀ¸øÿç¸ÿ
½¼·ÆÇÿÂ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÂ½ÿ·ÃÆÿ
»Ê¸·ÿ·ÃÆÿ¹Æº¶Â¸Â·ÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½Ä¸ÿ
ÃÊµÆÿÉÆÆ½ÿ»¹¼»¼¸ÆÇÿÈ¼½È¶¹¹Æ½·¿²ÿ´Â·Ãÿ
»¹¼»¼¸Â½ÄÿÆ¾Â¸¸Â¼½ÿ¸·Ê½ÇÊ¹Ç¸ÿÅ¼¹ÿ·ÃÆÿ
¹Æ¿ÆµÊ½·ÿ¾¼ÉÂ¿Æÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²øÿÓÃ¶¸úÿ
»¹Â¼¹ÿÈ¼½·¹ÂÉ¶·Â¼½ÿÅÂ½ÇÂ½Ä¸ÿ¼Å·Æ½ÿ
Å¼È¶¸ÆÇÿ¼½ÿÊÿ¸¶É¸Æ·ÿ¼Åÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿ
ôöôþÊýÿþ¼¹ÿ¼·ÃÆ¹ÿ¸ÆÈ·Â¼½ýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÂ¸ÿÅÂ½Ê¿ÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
ÅÂ½ÇÂ½ÄúÿÃ¼´ÆµÆ¹úÿÂ¸ÿÅ¼¹ÿÊ¿¿ÿ¼Åÿ·ÃÆÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÂ¸ÿÈ¼½¸ÂÇÆ¹Â½ÄÿÆ¾Â¸¸Â¼½¸ÿ
Å¹¼¾ÿÊ¿¿ÿ¼Åÿ·ÃÆ¸Æÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÂ½ÿ·ÃÆÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½øÿ
ÔÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÆ¾Â·ÿ

·ÃÆÿÅ¼¿¿¼´Â½Äÿ´Æ¿¿ù¾Â³ÆÇÿÄ¹ÆÆ½Ã¼¶¸Æÿ
ÄÊ¸Æ¸ìÿÈÊ¹É¼½ÿÇÂ¼³ÂÇÆúÿ¾Æ·ÃÊ½Æúÿ½Â·¹¼¶¸ÿ
¼³ÂÇÆúÿÊ½ÇÿÃ²Ç¹¼Å¿¶¼¹¼ÈÊ¹É¼½¸øÿç¸ÿ·ÃÆÿ
ÉÊ¸Â¸ÿÅ¼¹ÿ·ÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½úÿâ×çÿÊ½Ê¿²±ÆÇÿÃÂ¸·¼¹ÂÈÊ¿ÿ
ÇÊ·Êÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿ¼Åÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿÅ¼¹ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ½Çÿ
¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ½ÄÂ½Æ¸ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿ
Ô·Ê·Æ¸ÿÅ¹¼¾ÿõííöÿ·¼ÿôööïøÿ
ÓÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸ÿÇÂ¸È¶¸¸ÆÇÿÊÿ

½¶¾ÉÆ¹ÿ¼Åÿ»¼¸¸ÂÉ¿Æÿ´Ê²¸ÿ¼ÅÿÊ¸¸Æ¸¸Â½Äÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÊ½Çÿ·ÃÆÿ»¼Â½·ÿ´Ê¸ÿ
¾ÊÇÆÿ·ÃÊ·ÿ½¼ÿ¸Â½Ä¿ÆÿÊ»»¹¼ÊÈÃÿÂ¸ÿ
¹Æº¶Â¹ÆÇÿÉ²ÿ·ÃÆÿ¸·Ê·¶·Æÿ¼¹ÿÃÊ¸ÿÉÆÆ½ÿ¶¸ÆÇÿ
Æ³È¿¶¸ÂµÆ¿²ÿÂ½ÿ»¹ÆµÂ¼¶¸ÿÇÆ·Æ¹¾Â½Ê·Â¼½¸ÿ
¶½ÇÆ¹ÿ·ÃÆÿäççøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÊ¿¸¼ÿ
ÇÂ¸È¶¸¸ÆÇÿÃ¼´úÿÈ¼½¸Â¸·Æ½·ÿ´Â·Ãÿ»¹Â¼¹ÿ
ÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·ÆÿÅÂ½ÇÂ½Ä¸ÿÊ½Çÿ·ÃÆÿ
¸ÈÂÆ½ÈÆúÿ¸ÃÆÿÂ¸ÿ¶¸Â½ÄÿÆ¾Â¸¸Â¼½¸ÿÊ¸ÿÊÿ
»¹¼³²ÿÅ¼¹ÿÈ¼½·¹ÂÉ¶·Â¼½¸ÿ·¼ÿÊ·¾¼¸»ÃÆ¹ÂÈÿ
È¼½ÈÆ½·¹Ê·Â¼½¸øÿÓÃÂ¸ÿÊ»»¹¼ÊÈÃÿÂ¸ÿ
¹ÆÊ¸¼½ÊÉ¿ÆÿÅ¼¹ÿ·ÃÆÿ´Æ¿¿ù¾Â³ÆÇÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿÉÆÈÊ¶¸ÆÿÈ¶¾¶¿Ê·ÂµÆÿ
Æ¾Â¸¸Â¼½¸ÿÊ¹Æÿ¹Æ¸»¼½¸ÂÉ¿ÆÿÅ¼¹ÿ·ÃÆÿ
È¶¾¶¿Ê·ÂµÆÿÈÃÊ½ÄÆÿÂ½ÿ·ÃÆÿÈ¼½ÈÆ½·¹Ê·Â¼½¸ÿ
Â½ÿ·ÃÆÿÊ·¾¼¸»ÃÆ¹ÆøÿÔÂ¾Â¿Ê¹¿²úÿÊ½½¶Ê¿ÿ
Æ¾Â¸¸Â¼½¸ÿÊ¹ÆÿÊÿ»Æ¹ÅÆÈ·¿²ÿ¹ÆÊ¸¼½ÊÉ¿Æÿ
»¹¼³²ÿÅ¼¹ÿÊ½½¶Ê¿ÿÂ½È¹Æ¾Æ½·Ê¿ÿÈÃÊ½ÄÆ¸ÿÂ½ÿ
Ê·¾¼¸»ÃÆ¹ÂÈÿÈ¼½ÈÆ½·¹Ê·Â¼½¸øÿ
Þ½ÿ¾ÊÀÂ½ÄÿÊÿÁ¶ÇÄ¾Æ½·ÿÊÉ¼¶·ÿ·ÃÆÿ

È¼½·¹ÂÉ¶·Â¼½ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸úÿ·ÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹ÿÅ¼È¶¸ÆÇÿ¼½ÿ¾ÊÀÂ½ÄÿÊÿ
¹ÆÊ¸¼½ÆÇÿ¼µÆ¹Ê¿¿ÿÈ¼¾»Ê¹Â¸¼½ÿ¼Åÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ·¼ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ

¼·ÃÆ¹ÿ¸¼¶¹ÈÆ¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÓÃÂ¸ÿ
Ê¿¿¼´¸ÿÊÿÇÆ·Æ¹¾Â½Ê·Â¼½ÿ¼ÅÿÃ¼´ÿ·ÃÆÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿ
È¼¾»Ê¹Æÿ·¼ÿÊ¿¿ÿ¼Åÿ·ÃÆÿ¼·ÃÆ¹ÿ¸¼¶¹ÈÆ¸ÿ·ÃÊ·ÿ
·¼ÄÆ·ÃÆ¹ÿÊ¸ÿÊÿÄ¹¼¶»ÿ¾ÊÀÆÿ¶»ÿ·ÃÆÿ·¼·Ê¿ÿ
Æ¾Â¸¸Â¼½¸ÿÈ¼½·¹ÂÉ¶·¼¹¸ÿ·¼ÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾øÿÓÃÆÿ¹Æ¿Ê·ÂµÆÿ
Â¾»¼¹·Ê½ÈÆÿ¼Åÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÂ¸ÿÈÆ½·¹Ê¿ÿ·¼ÿ¾ÊÀÂ½Äÿ
·ÃÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿÇÆ·Æ¹¾Â½Ê·Â¼½øÿå¼·Ãÿ·ÃÆÿ
¾ÊÄ½Â·¶ÇÆÿ¼Åÿ·ÃÆ¸ÆÿÆ¾Â¸¸Â¼½¸ÿÊ½Çÿ·ÃÆÿ
È¼¾»Ê¹Â¸¼½ÿ¼Åÿ·ÃÆ¸ÆÿÆ¾Â¸¸Â¼½¸ÿ·¼ÿ¼·ÃÆ¹ÿ
¸¼¶¹ÈÆ¸ÿ»¹¼µÂÇÆÿ·ÃÆÿÉÊ¸Â¸ÿ·¼ÿÇÆ·Æ¹¾Â½Æÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸ÿ¾Ê²ÿ¹ÆÊ¸¼½ÊÉ¿²ÿÉÆÿÁ¶ÇÄÆÇÿÊ¸ÿ
È¼½·¹ÂÉ¶·Â½Äÿ·¼ÿ·ÃÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ
»¹¼É¿Æ¾øÿ
Þ½ÿ¾Ê½²ÿÈÊ¸Æ¸ÿâ×çÿ¾ÊÀÆ¸ÿ·ÃÂ¸ÿÀÂ½Çÿ¼Åÿ

È¼¾»Ê¹Â¸¼½ÿ¼Åÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸ÿÉ²ÿÊÿ
¸Â¾»¿Æÿ»Æ¹ÈÆ½·ÊÄÆÿÈÊ¿È¶¿Ê·Â¼½ÿ·ÃÊ·ÿ
È¼¾»Ê¹Æ¸ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹²ÿÊ·ÿÂ¸¸¶Æÿ·¼ÿÊÿ¿Ê¹ÄÆ¹ÿ·¼·Ê¿ÿÄ¹¼¶»ÿ
¼ÅÿÆ¾Â¸¸Â¼½¸øÿãÆ»Æ½ÇÂ½Äÿ¼½ÿ·ÃÆÿ
ÈÂ¹È¶¾¸·Ê½ÈÆ¸úÿÊÿ¿Ê¹ÄÆ¹ÿ»Æ¹ÈÆ½·ÊÄÆÿ¼Å·Æ½ÿ
¾ÆÊ½¸ÿÊÿÄ¹ÆÊ·Æ¹ÿ¹Æ¿Ê·ÂµÆÿÂ¾»ÊÈ·ÿÅ¹¼¾ÿ
·ÃÊ·ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ
¼·ÃÆ¹ÿ¸¼¶¹ÈÆ¸ÿ·ÃÊ·ÿ¾ÊÀÆÿ¶»ÿ·ÃÆÿ·¼·Ê¿ÿ¼Åÿ
Æ¾Â¸¸Â¼½¸úÿÊ½ÇÿµÂÈÆÿµÆ¹¸Êøÿß¼´ÆµÆ¹úÿ·ÃÆÿ
ÊÈ·¶Ê¿ÿ½¶¾Æ¹ÂÈÊ¿ÿ»Æ¹ÈÆ½·ÊÄÆ¸ÿ¾Ê²ÿÃÊµÆÿ
¿Â··¿Æÿ¾ÆÊ½Â½Äÿ´ÃÆ½ÿµÂÆ´ÆÇÿÂ½ÿÂ¸¼¿Ê·Â¼½øÿ
ÓÃÆÿÈ¼½·Æ³·ÿ¼Åÿ·ÃÆÿÈ¼¾»Ê¹Â¸¼½ÿÂ¸ÿ½ÆÆÇÆÇÿ
·¼ÿÆ½¸¶¹Æÿ·ÃÆÿÂ½Å¼¹¾Ê·Â¼½ÿÂ¸ÿ¶¸ÆÅ¶¿ÿÂ½ÿ
ÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Æ¿Ê·ÂµÆÿÂ¾»ÊÈ·ÿ¼Åÿ¼½Æÿ
¸¼¶¹ÈÆÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ¼·ÃÆ¹¸øÿá¼¹ÿÆ³Ê¾»¿Æúÿ
·ÃÆÿ½¶¾ÉÆ¹ÿ¼Åÿ¸¼¶¹ÈÆ¸ÿÂ½µ¼¿µÆÇÿÊ½Çÿ·ÃÆÿ
ÇÂ¸·¹ÂÉ¶·Â¼½ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÊÈ¹¼¸¸ÿÊ¿¿ÿ¼Åÿ
·ÃÆÿ¸¼¶¹ÈÆ¸ÿÈÊ½ÿ¾ÊÀÆÿÊÿ¸ÂÄ½ÂÅÂÈÊ½·ÿ
ÇÂÅÅÆ¹Æ½ÈÆÿ´ÃÆ½ÿÆµÊ¿¶Ê·Â½Äÿ·ÃÆÿ¹Æ¸¶¿·¸ÿ
¼ÅÿÊÿ»Æ¹ÈÆ½·ÊÄÆÿÈÊ¿È¶¿Ê·Â¼½øÿÞ½ÿ¸¼¾Æÿ
ÈÊ¸Æ¸ÿÊÿÈÆ¹·ÊÂ½ÿ»Æ¹ÈÆ½·ÊÄÆÿ¾ÂÄÃ·ÿ¾ÆÊ½ÿ
Ê¿¾¼¸·ÿÊ¿¿ÿ¼·ÃÆ¹ÿ¸¼¶¹ÈÆ¸ÿÊ¹Æÿ¿Ê¹ÄÆ¹ÿ¼¹ÿ
¾¶ÈÃÿ¿Ê¹ÄÆ¹ÿ·ÃÊ½ÿ·ÃÆÿ¸¼¶¹ÈÆÿÊ·ÿÂ¸¸¶Æúÿ
´ÃÂ¿ÆÿÂ½ÿ¼·ÃÆ¹ÿÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿ·ÃÆÿ¸Ê¾Æÿ
»Æ¹ÈÆ½·ÊÄÆÿÈ¼¶¿Çÿ¾ÆÊ½ÿ·ÃÊ·ÿ·ÃÆÿ¸¼¶¹ÈÆÿ
Ê·ÿÂ¸¸¶ÆÿÂ¸ÿÂ½ÿÅÊÈ·ÿ¼½Æÿ¼Åÿ·ÃÆÿ¿Ê¹ÄÆ¹ÿ
È¼½·¹ÂÉ¶·¼¹¸ÿ·¼ÿ·ÃÆÿ·¼·Ê¿øÿ
ÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿ·ÃÆ¹ÆÅ¼¹Æÿ

È¼½¸ÂÇÆ¹ÆÇÿ·ÃÆÿ·¼·Ê¿Â·²ÿ¼Åÿ·ÃÆÿ
ÈÂ¹È¶¾¸·Ê½ÈÆ¸ÿÂ½ÿ¼¹ÇÆ¹ÿ·¼ÿÉÆ¸·ÿ
¶½ÇÆ¹¸·Ê½Çÿ·ÃÆÿ¹¼¿Æÿ»¿Ê²ÆÇÿÉ²ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹ÂÆ¸øÿÓÃÂ¸ÿÂ¸ÿ
È¼½¸Â¸·Æ½·ÿ´Â·Ãÿä¼½Ä¹Æ¸¸¯ÿÂ½·Æ½·Â¼½ÿÅ¼¹ÿ
â×çÿ·¼ÿÈ¼½¸ÂÇÆ¹ÿ·ÃÆÿÈ¶¾¶¿Ê·ÂµÆÿÂ¾»ÊÈ·ÿ
¼ÅÿÊ¿¿ÿ¸¼¶¹ÈÆ¸ÿ¼Åÿ»¼¿¿¶·Â¼½øÿÞ½ÿ·ÃÊ·ÿ
È¼½·Æ³·úÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ½Ê·¶¹Æÿ¼Åÿ·ÃÆÿÊÂ¹ÿ
»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿÊ½Çÿ·ÃÆÿÉ¹ÆÊÇ·Ãÿ¼Åÿ
È¼¶½·¹ÂÆ¸ÿÊ½Çÿ¸¼¶¹ÈÆ¸ÿÆ¾Â··Â½Äÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ¾ÆÊ½¸ÿ·ÃÊ·ÿ½¼ÿ¸Â½Ä¿Æÿ
È¼¶½·¹²ÿÊ½Çÿ½¼ÿ¸Â½Ä¿Æÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ
Ç¼¾Â½Ê·Æÿ¼¹ÿÊ¹ÆÿÆµÆ½ÿÈ¿¼¸Æÿ·¼ÿ
Ç¼¾Â½Ê·Â½Äÿ¼½ÿÊÿÄ¿¼ÉÊ¿ÿ¸ÈÊ¿Æøÿá¼¹ÿ
Æ³Ê¾»¿Æúÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ¸ÿÊÿÈ¼¶½·¹²ÿ
Â¸ÿ·ÃÆÿ¸ÆÈ¼½Çÿ¿Ê¹ÄÆ¸·ÿÆ¾Â··Æ¹ÿ¼Åÿ
Ä¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸úÿÊ½ÇÿÆ¾Â·¸ÿ
Ê»»¹¼³Â¾Ê·Æ¿²ÿõîÿ»Æ¹ÈÆ½·ÿ¼Åÿ·ÃÆÿ´¼¹¿Ç¯¸ÿ
·¼·Ê¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸øÿÓÃÆÿ·¼·Ê¿ÿ
Æ¾Â¸¸Â¼½¸ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸Æ¸ÿ
´¼¹¿Ç´ÂÇÆÿÊ¹ÆÿÅ¹¼¾ÿ½¶¾Æ¹¼¶¸ÿ¸¼¶¹ÈÆ¸ÿ
Ê½ÇÿÈ¼¶½·¹ÂÆ¸úÿ´Â·ÃÿÆÊÈÃÿÈ¼¶½·¹²ÿÊ½Çÿ

ÆÊÈÃÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿÈ¼½·¹ÂÉ¶·Â½ÄÿÊÿ
¹Æ¿Ê·ÂµÆ¿²ÿ¸¾Ê¿¿ÿ»Æ¹ÈÆ½·ÊÄÆÿ¼Åÿ·ÃÆÿ·¼·Ê¿ÿ
Æ¾Â¸¸Â¼½¸øÿÓÃÊ·ÿ¾ÆÊ½¸ÿ·ÃÊ·ÿ·ÃÆÿ¹Æ¿Ê·ÂµÆÿ
¹Ê½ÀÂ½Äÿ¼ÅÿÈ¼¶½·¹ÂÆ¸ÿ¼¹ÿ¸¼¶¹ÈÆ¸ÿÂ¸ÿ½¼·ÿÊ·ÿ
Ê¿¿ÿ¼ÉµÂ¼¶¸ÿÅ¹¼¾ÿ·ÃÆÿ¾ÊÄ½Â·¶ÇÆÿ¼Åÿ·ÃÆÿ
»Æ¹ÈÆ½·ÊÄÆÿÉ²ÿÂ·¸Æ¿ÅøÿçÿÈ¼¶½·¹²ÿ¼¹ÿÊÿ
¸¼¶¹ÈÆÿ¾Ê²ÿÉÆÿÊÿ¿Ê¹ÄÆÿÈ¼½·¹ÂÉ¶·¼¹úÿÂ½ÿ
È¼¾»Ê¹Â¸¼½ÿ·¼ÿ¼·ÃÆ¹ÿÈ¼¶½·¹ÂÆ¸ÿ¼¹ÿ
¸¼¶¹ÈÆ¸úÿÆµÆ½ÿ·Ã¼¶ÄÃÿÂ·¸ÿ»Æ¹ÈÆ½·ÊÄÆÿ
È¼½·¹ÂÉ¶·Â¼½ÿ¾Ê²ÿÊ»»ÆÊ¹ÿ¹Æ¿Ê·ÂµÆ¿²ÿ
¸¾Ê¿¿øÿ
Þ½ÿ·ÃÂ¸ÿ¸Â·¶Ê·Â¼½úÿÊÇÇ¹Æ¸¸Â½ÄÿÊÿÄ¿¼ÉÊ¿ÿ

ÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿ¾Ê²ÿÈÊ¿¿ÿÅ¼¹ÿ¾Ê½²ÿ
ÇÂÅÅÆ¹Æ½·ÿ¸¼¶¹ÈÆ¸ÿÊ½ÇÿÈ¼¶½·¹ÂÆ¸ÿ·¼ÿ
ÊÇÇ¹Æ¸¸ÿÆ¾Â¸¸Â¼½¸ÿÆµÆ½ÿÂÅÿ½¼½ÆÿÉ²ÿÂ·¸Æ¿Åÿ
Ç¼¾Â½Ê·Æ¸ÿ¼¹ÿÈ¼¾Æ¸ÿÈ¿¼¸Æÿ·¼ÿÇ¼¾Â½Ê·Â½Äÿ
·ÃÆÿÄ¿¼ÉÊ¿ÿÂ½µÆ½·¼¹²øÿçÿ¸¼¾Æ´ÃÊ·ÿ
Ê½Ê¿¼Ä¼¶¸ÿ¸Â·¶Ê·Â¼½ÿÈÊ½ÿÉÆÿÅ¼¶½ÇÿÂ½ÿ·ÃÆÿ
¼±¼½ÆÿÊÂ¹ÿ»¼¿¿¶·Â¼½ÿ»¹¼É¿Æ¾ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿâ¾Â¸¸Â¼½¸ÿ¼ÅÿÙØ³ÿÊ½Çÿ
µ¼¿Ê·Â¿Æÿ¼¹ÄÊ½ÂÈÿÈ¼¾»¼¶½Ç¸ÿþÑØä¸ýÿ
¼Å·Æ½ÿÈ¼¾ÆÿÅ¹¼¾ÿ½¶¾Æ¹¼¶¸ÿ¸¾Ê¿¿ÿ
¸¼¶¹ÈÆ¸úÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿÈÆ¹·ÊÂ½ÿ¿Ê¹ÄÆÿ¸¼¶¹ÈÆÿ
ÈÊ·ÆÄ¼¹ÂÆ¸øÿÐÆÿÃÊµÆÿ¿ÆÊ¹½ÆÇÿ·ÃÊ·ÿ
¸¶ÈÈÆ¸¸Å¶¿ÿ¼±¼½ÆÿÈ¼½·¹¼¿ÿ¸·¹Ê·ÆÄÂÆ¸ÿ¼Å·Æ½ÿ
½ÆÆÇÿ·¼ÿ·ÊÀÆÿ·ÃÂ¸ÿÂ½·¼ÿÊÈÈ¼¶½·úÿÊ½Çÿ
ÊÇÇ¹Æ¸¸ÿÉ¼·Ãÿ·ÃÆÿ¿Ê¹ÄÆ¹ÿ¸¼¶¹ÈÆ¸ÿ¼ÅÿÙØ³ÿ
Ê½ÇÿÑØä¸ÿÊ¸ÿ´Æ¿¿ÿÊ¸ÿ·ÃÆÿ¾Ê½²ÿ¸¾Ê¿¿Æ¹ÿ
¸¼¶¹ÈÆ¸úÿÄÂµÆ½ÿ·ÃÆÿÉ¹ÆÊÇ·Ãÿ¼Åÿ¸¼¶¹ÈÆ¸ÿ
·ÃÊ·ÿÊ¸ÿÊÿÄ¹¼¶»ÿ¿ÆÊÇÿ·¼ÿ·ÃÆÿ·¼·Ê¿ÿ
Â½µÆ½·¼¹²ÿ¼ÅÿÑØä¸ÿÊ½ÇÿÙØ³øÿ
ÓÃÆÿÄ¿¼ÉÊ¿ÿÊ¸»ÆÈ·¸ÿ¼Åÿ·ÃÆÿÄ¹ÆÆ½Ã¼¶¸Æÿ
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·¼ÿÆ½ÇÊ½ÄÆ¹¾Æ½·ÿ¼Åÿ»¶É¿ÂÈÿÃÆÊ¿·ÃÿÊ½Çÿ
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Ò½Â·ÆÇÿÔ·Ê·Æ¸øÿÞÅÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿÊ½Çÿ
·ÃÆÿ¹Æ¸·ÿ¼Åÿ·ÃÆÿ´¼¹¿ÇÿÊ¹Æÿ·¼ÿÈ¼¾ÉÊ·ÿ·ÃÆÿ
¹Â¸À¸ÿÊ¸¸¼ÈÂÊ·ÆÇÿ´Â·ÃÿÄ¿¼ÉÊ¿ÿÈ¿Â¾Ê·Æÿ
ÈÃÊ½ÄÆúÿÈ¼½·¹ÂÉ¶·¼¹¸ÿ¾¶¸·ÿÇ¼ÿ·ÃÆÂ¹ÿ»Ê¹·ÿ
ÆµÆ½ÿÂÅÿ·ÃÆÂ¹ÿÈ¼½·¹ÂÉ¶·Â¼½¸ÿ·¼ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿ
»¹¼É¿Æ¾úÿ¾ÆÊ¸¶¹ÆÇÿÂ½ÿ·Æ¹¾¸ÿ¼Åÿ
»Æ¹ÈÆ½·ÊÄÆúÿÊ¹Æÿ¸¾Ê¿¿Æ¹ÿ·ÃÊ½ÿ·²»ÂÈÊ¿¿²ÿ
Æ½È¼¶½·Æ¹ÆÇÿ´ÃÆ½ÿ·ÊÈÀ¿Â½Äÿ¸¼¿Æ¿²ÿ
¹ÆÄÂ¼½Ê¿ÿ¼¹ÿ¿¼ÈÊ¿ÿÆ½µÂ¹¼½¾Æ½·Ê¿ÿÂ¸¸¶Æ¸øÿ
ÓÃÆÿÈ¼¾¾Æ½·Æ¹¸¯ÿÊ»»¹¼ÊÈÃúÿÂÅÿ¶¸ÆÇÿ
Ä¿¼ÉÊ¿¿²úÿ´¼¶¿ÇÿÆÅÅÆÈ·ÂµÆ¿²ÿ¿ÆÊÇÿ·¼ÿÊÿ
·¹ÊÄÆÇ²ÿ¼Åÿ·ÃÆÿÈ¼¾¾¼½¸úÿ´ÃÆ¹ÆÉ²ÿ½¼ÿ
È¼¶½·¹²ÿ¼¹ÿ¸¼¶¹ÈÆÿÈÊ·ÆÄ¼¹²ÿ´¼¶¿ÇÿÉÆÿ
ÊÈÈ¼¶½·ÊÉ¿ÆÿÅ¼¹ÿÈ¼½·¹ÂÉ¶·Â½Äÿ·¼ÿ·ÃÆÿ
Ä¿¼ÉÊ¿ÿ»¹¼É¿Æ¾ÿ¼ÅÿÈ¿Â¾Ê·ÆÿÈÃÊ½ÄÆúÿÊ½Çÿ
½¼É¼Ç²ÿ´¼¶¿Çÿ·ÊÀÆÿÊÈ·Â¼½ÿÊ¸ÿ·ÃÆÿ
»¹¼É¿Æ¾ÿ»Æ¹¸Â¸·¸ÿÊ½Çÿ´¼¹¸Æ½¸øÿÓÃÆÿ
çÇ¾Â½Â¸·¹Ê·¼¹¯¸ÿÊ»»¹¼ÊÈÃúÿ¼½ÿ·ÃÆÿ
È¼½·¹Ê¹²úÿÊµ¼ÂÇ¸ÿ·ÃÂ¸ÿÀÂ½Çÿ¼ÅÿÊ»»¹¼ÊÈÃúÿ
Ê½ÇÿÂ¸ÿÊÿ¹ÆÊ¸¼½ÊÉ¿ÆÿÆ³Æ¹ÈÂ¸Æÿ¼ÅÿÃÆ¹ÿ
ÇÂ¸È¹Æ·Â¼½ÿ·¼ÿÇÆ·Æ¹¾Â½ÆÿÈ¼½·¹ÂÉ¶·Â¼½ÿÂ½ÿ
·ÃÆÿÄ¿¼ÉÊ¿ÿÈ¼½·Æ³·ÿÂ½ÿ´ÃÂÈÃÿ·ÃÂ¸ÿÂ¸¸¶Æÿ
Ê¹Â¸Æ¸øÿ
Þ¾»¼¹·Ê½·¿²úÿÊ¸ÿÇÂ¸È¶¸¸ÆÇÿÊÉ¼µÆúÿ·ÃÆÿ

È¼½·¹ÂÉ¶·Â¼½ÿÅ¹¼¾ÿäççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ
¸¼¶¹ÈÆ¸ÿÂ¸ÿÊ½²·ÃÂ½ÄÿÉ¶·ÿ·¹ÂµÂÊ¿ÿ¼¹ÿÇÆÿ
¾Â½Â¾Â¸ÿ¶½ÇÆ¹ÿÊ½²ÿÂ½·Æ¹»¹Æ·Ê·Â¼½ÿ¼Åÿ
È¼½·¹ÂÉ¶·Â¼½øÿÔÆÆúÿÝÐ¾¾ÐÎÉ¼¾Ì½½¾ÿ»ùÿ
åÚêûÿñòíÿÒøÔøÿÊ·ÿõòñï®ñîÿþ°°Ý¶ÇÄÆÇÿÉ²ÿ
Ê½²ÿ¸·Ê½ÇÊ¹ÇúÿÒøÔøÿ¾¼·¼¹ùµÆÃÂÈ¿Æÿ
Æ¾Â¸¸Â¼½¸ÿ¾ÊÀÆÿÊÿ¾ÆÊ½Â½ÄÅ¶¿ÿ
È¼½·¹ÂÉ¶·Â¼½ÿ·¼ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
È¼½ÈÆ½·¹Ê·Â¼½¸ÿÊ½ÇÿÃÆ½ÈÆúÿü ü üÿ·¼ÿ
Ä¿¼ÉÊ¿ÿ´Ê¹¾Â½Ä¯¯ýøÿ

ÈøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿÕÆÊ¸¼½ÊÉ¿²ÿÕÆ¿ÂÆÇÿ
¼½ÿä¼¾»Ê¹Â¸¼½¸ÿ¼Åÿâ¾Â¸¸Â¼½¸ÿá¹¼¾ÿ
â³Â¸·Â½ÄÿäççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ¼¶¹ÈÆÿ
äÊ·ÆÄ¼¹ÂÆ¸ÿ

ÂøÿÞ·ÿÐÊ¸ÿÕÆÊ¸¼½ÊÉ¿ÆÿÓ¼ÿÒ¸Æÿâ³Â¸·Â½Äÿ
â¾Â¸¸Â¼½¸ÿá¹¼¾ÿâ³Â¸·Â½ÄÿäççÿÔÆÈ·Â¼½ÿ
ôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿÞ½¸·ÆÊÇÿ¼Åÿ
×¹¼ÁÆÈ·Â½Äÿá¶·¶¹Æÿâ¾Â¸¸Â¼½¸ÿá¹¼¾ÿÙÆ´ÿ
äççÿÔÆÈ·Â¼½ÿôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿ

ÚÊ½²ÿÈ¼¾¾Æ½·Æ¹¸ÿÊ¹Ä¶Æÿ·ÃÊ·ÿâ×çÿ
Â¾»¹¼»Æ¹¿²ÿÆµÊ¿¶Ê·ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ
Å¹¼¾ÿ·ÃÆÿÆ½·Â¹Æÿ¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÅ¿ÆÆ·úÿÊ½Çÿ
Â·ÿÂ¸ÿ¹Æº¶Â¹ÆÇÿ·¼ÿ¿Â¾Â·ÿÂ·¸ÿÈÊ¿È¶¿Ê·Â¼½ÿ·¼ÿ
Á¶¸·ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿ
ÓÃ¶¸ÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ·ÃÊ·ÿâ×çÿ¸Ã¼¶¿Çÿ
È¼½¸ÂÇÆ¹ÿÂ½ÿ·ÃÆÿÈÊ¶¸Æÿ¼¹ÿÈ¼½·¹ÂÉ¶·Æÿ
ÇÆ·Æ¹¾Â½Ê·Â¼½ÿÂ¸ÿÅÊ¹ÿ¿Æ¸¸ÿ·ÃÊ½ÿ·ÃÆÿòøóÿ
»Æ¹ÈÆ½·ÿ¼ÅÿÒøÔøÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿÊ··¹ÂÉ¶·ÆÇÿ·¼ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ

Â½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿÉÆÈÊ¶¸Æÿ·ÃÂ¸ÿ
½¶¾ÉÆ¹ÿÂ½È¿¶ÇÆ¸ÿÉ¼·Ãÿ½Æ´ÿÊ½ÇÿÆ³Â¸·Â½Äÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿØ½ÆÿÈ¼¾¾Æ½·Æ¹ÿ
ÈÊ¿È¶¿Ê·ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿÉÆÂ½Äÿõøîÿ»Æ¹ÈÆ½·ÿ¼Åÿ
Ä¿¼ÉÊ¿ÿÆ¾Â¸¸Â¼½¸úÿÊ¸¸¶¾Â½Äÿ
Ê»»¹¼³Â¾Ê·Æ¿²ÿ¼½Æÿ²ÆÊ¹ÿ¼Åÿ½Æ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æÿ»¹¼Ç¶È·Â¼½ÿÂ½ÿ·ÃÆÿÒ½Â·ÆÇÿÔ·Ê·Æ¸ÿ
þõõÿ¾Â¿¿Â¼½ÿµÆÃÂÈ¿Æ¸ýÿÂ½ÿÊÿ·¼·Ê¿ÿÄ¿¼ÉÊ¿ÿ
È¼¶½·ÿÈ¶¹¹Æ½·¿²ÿ¼ÅÿÊ»»¹¼³Â¾Ê·Æ¿²ÿðööÿ
¾Â¿¿Â¼½ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸øÿ
Þ½ÿ·ÃÆÿ×¹¼»¼¸ÆÇÿáÂ½ÇÂ½Ä¸úÿâ×çÿ

ÇÆ·Æ¹¾Â½ÆÇÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Æ½·Â¹ÆÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÂ½ÿ·ÃÆÿ
Ò½Â·ÆÇÿÔ·Ê·Æ¸ÿÅ¼¹ÿÊÿÈÆ¹·ÊÂ½ÿÈÊ¿Æ½ÇÊ¹ÿ²ÆÊ¹øÿ
â×çÿÆ³»¿ÊÂ½ÆÇÿ·ÃÊ·úÿÈ¼½¸Â¸·Æ½·ÿ´Â·ÃÿÂ·¸ÿ
·¹ÊÇÂ·Â¼½Ê¿ÿ»¹ÊÈ·ÂÈÆúÿÂ·ÿ¶¸ÆÇÿ·ÃÆÿ¹ÆÈÆ½·ÿ
¾¼·¼¹ÿµÆÃÂÈ¿ÆÿÆ¾Â¸¸Â¼½¸ÿÂ½µÆ½·¼¹²ÿÅ¼¹ÿ
·ÃÆÿÆ½·Â¹ÆÿÅ¿ÆÆ·ÿÊ¸ÿÊÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿ
Æ¸·Â¾Ê·Æ¸ÿ¼ÅÿÆ¾Â¸¸Â¼½¸ÿÅ¼¹ÿÁ¶¸·ÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ½ÇÿÆ½ÄÂ½Æ¸øÿÓÃÂ¸ÿ´Ê¸ÿ
Ê»»¹¼»¹ÂÊ·ÆÿÉÆÈÊ¶¸ÆÿÅ¶·¶¹Æÿ»¹¼ÁÆÈ·ÆÇÿ
Æ¾Â¸¸Â¼½¸ÿÊ¹Æÿ¶½ÈÆ¹·ÊÂ½ÿÊ½ÇÿÈ¶¹¹Æ½·ÿ
Æ¾Â¸¸Â¼½¸ÿÇÊ·ÊÿÊ¹ÆÿÊÿ¹ÆÊ¸¼½ÊÉ¿Æÿ»¹¼³²ÿ
Å¼¹ÿ½ÆÊ¹ù·Æ¹¾ÿÆ¾Â¸¸Â¼½¸øÿ
Þ½ÿÆÅÅÆÈ·úÿâ×çÿÂ¸ÿ¶¸Â½Äÿ·ÃÆÿÂ½µÆ½·¼¹²ÿ

Å¼¹ÿ·ÃÆÿÈ¶¹¹Æ½·ÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿ
Êÿ¹ÆÊ¸¼½ÊÉ¿Æÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿÊÿ»¹¼ÁÆÈ·Â¼½ÿ¼Åÿ
·ÃÆÿÂ½µÆ½·¼¹²ÿÅ¹¼¾ÿ½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ
¼µÆ¹ÿ·ÃÆÿ¶»È¼¾Â½Äÿ²ÆÊ¹¸øÿÙÆ´ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸ÿÊ¹Æÿ»¹¼Ç¶ÈÆÇÿ²ÆÊ¹ÿÂ½ÿÊ½Çÿ²ÆÊ¹ÿ
¼¶·úÿÊ½Çÿ¼µÆ¹ÿ·Â¾Æÿ·ÃÆÿÅ¿ÆÆ·ÿÈÃÊ½ÄÆ¸ÿ¼µÆ¹ÿ
·¼ÿÊÿÅ¿ÆÆ·ÿÈ¼¾»¼¸ÆÇÿ¼Åÿ¸¶ÈÃÿµÆÃÂÈ¿Æ¸øÿ
ÓÃÂ¸ÿ¼ÈÈ¶¹¸ÿÂ½ÿÊÿ¹Æ¿Ê·ÂµÆ¿²ÿ¸Ã¼¹·ÿ·Â¾Æÿ
Å¹Ê¾ÆúÿÈ¼¾»Ê¹ÆÇÿ·¼ÿ·ÃÆÿ·Â¾Æÿ»Æ¹Â¼ÇÿÊ·ÿ
Â¸¸¶ÆÿÅ¼¹ÿÆ½ÇÊ½ÄÆ¹¾Æ½·øÿåÆÈÊ¶¸Æÿ½Æ´ÿ
¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¹Æÿ»¹¼Ç¶ÈÆÇÿÆÊÈÃÿ²ÆÊ¹úÿ
Ê½ÇÿÈ¼½·Â½¶Æÿ·¼ÿÆ¾Â·ÿ¼µÆ¹ÿ·ÃÆÂ¹ÿÆ½·Â¹Æÿ
¿ÂÅÆúÿ¼µÆ¹ÿÊÿ¹Æ¿Ê·ÂµÆ¿²ÿ¸Ã¼¹·ÿ»Æ¹Â¼Çÿ¼Åÿ
·Â¾Æÿ·ÃÆÿÆ¾Â¸¸Â¼½ÿÅ¹¼¾ÿ·ÃÆÿÆ½·Â¹ÆÿÅ¿ÆÆ·ÿ
Â¸ÿÅ¹¼¾ÿµÆÃÂÈ¿Æ¸ÿ»¹¼Ç¶ÈÆÇÿÊÅ·Æ¹ÿÊÿÈÆ¹·ÊÂ½ÿ
ÇÊ·ÆøÿÞ½ÿÊÇÇÂ·Â¼½úÿ·ÃÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ
½Æ´ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¹Æÿ½¼·ÿ¿Â¾Â·ÆÇÿ·¼ÿ
·ÃÆÿÆ¾Â¸¸Â¼½¸ÿ·ÃÊ·ÿ¼ÈÈ¶¹ÿ¼½¿²ÿÇ¶¹Â½Äÿ·ÃÆÿ
¼½Æÿ²ÆÊ¹ÿ´ÃÆ½ÿ·ÃÆ²ÿÊ¹Æÿ½Æ´úÿÉ¶·ÿÊ¹Æÿ
Æ¾Â¸¸Â¼½¸ÿ¼µÆ¹ÿ·ÃÆÿÆ½·Â¹Æÿ¿ÂÅÆÿ¼Åÿ·ÃÆÿ
µÆÃÂÈ¿Æøÿ
Þ½ÿ¸¶ÈÃÿÈÊ¸Æ¸úÿâ×çÿÃÊ¸ÿ·¹ÊÇÂ·Â¼½Ê¿¿²ÿ

¶¸ÆÇÿ·ÃÆÿ¹ÆÈÆ½·ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Æ½·Â¹ÆÿÈ¶¹¹Æ½·ÿÅ¿ÆÆ·ÿ¼Åÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿÊ¸ÿ
Êÿ¹ÆÊ¸¼½ÊÉ¿Æÿ¸¶¹¹¼ÄÊ·ÆÿÅ¼¹ÿ¸¶ÈÃÿÊÿ
»¹¼ÁÆÈ·Â¼½ÿÂ½¸·ÆÊÇÿ¼Åÿ·¹²Â½Äÿ·¼ÿ»¹¼ÁÆÈ·ÿ
Ê½Çÿ¾¼ÇÆ¿ÿ·Ã¼¸ÆÿÆ¾Â¸¸Â¼½¸øÿÐÃÂ¿Æÿ·ÃÂ¸ÿ
Â½·¹¼Ç¶ÈÆ¸ÿ¸¼¾Æÿ¿Â¾Â·ÆÇÿÇÆÄ¹ÆÆÿ¼Åÿ
¶½ÈÆ¹·ÊÂ½·²úÿ·ÃÆÿÇÂÅÅÆ¹Æ½ÈÆÿÉÆ·´ÆÆ½ÿ
¹ÆÈÆ½·ÿÊÈ·¶Ê¿ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿÅ¿ÆÆ·ÿ
Ê½Çÿ»¹¼ÁÆÈ·ÆÇÿÅ¶·¶¹ÆÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÆÿ
Å¿ÆÆ·ÿÂ¸ÿ½¼·ÿÆ³»ÆÈ·ÆÇÿ·¼ÿÇÂÅÅÆ¹ÿÂ½ÿÊ½²ÿ´Ê²ÿ
·ÃÊ·ÿ´¼¶¿Çÿ¸¶É¸·Ê½·ÂµÆ¿²ÿÈÃÊ½ÄÆÿ·ÃÆÿ
ÇÆÈÂ¸Â¼½ÿ¾ÊÇÆÿÈ¼½ÈÆ¹½Â½ÄÿÈÊ¶¸Æÿ¼¹ÿ
È¼½·¹ÂÉ¶·Â¼½øÿÓÃÆ¹ÆÿÂ¸ÿ½¼·ÿÊÿ¸»ÆÈÂÅÂÈÿ
½¶¾Æ¹ÂÈÊ¿ÿÉ¹ÂÄÃ·ÿ¿Â½Æÿ·ÃÊ·ÿ¾¶¸·ÿÉÆÿ
ÊÈÃÂÆµÆÇúÿÊ½Çÿ·ÃÆÿ½¶¾Æ¹ÂÈÊ¿ÿ
»Æ¹ÈÆ½·ÊÄÆ¸ÿÊ¹Æÿ½¼·ÿ·¹ÆÊ·ÆÇÿÊ½ÇÿÇ¼ÿ½¼·ÿ
½ÆÆÇÿ·¼ÿÉÆÿ·¹ÆÊ·ÆÇÿÊ¸ÿ»¹ÆÈÂ¸ÆÿµÊ¿¶Æ¸øÿ
ÓÃÂ¸ÿÊ»»¹¼ÊÈÃÿ»¹¼µÂÇÆ¸ÿÊÿ¹ÆÊ¸¼½ÊÉ¿Æÿ
Ê½ÇÿÈ¿ÆÊ¹ÿÂ½ÇÂÈÊ·Â¼½ÿ¼Åÿ·ÃÆÿ¹Æ¿Ê·ÂµÆÿ
¾ÊÄ½Â·¶ÇÆ¸ÿÂ½µ¼¿µÆÇúÿÊ½Çÿâ×çÿÇ¼Æ¸ÿ½¼·ÿ
ÉÆ¿ÂÆµÆÿ·ÃÊ·ÿÊ··Æ¾»·Â½Äÿ·¼ÿ¾ÊÀÆÿÅ¶·¶¹Æÿ
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»¹¼ÁÆÈ·Â¼½¸ÿþÅ¼¹ÿÉ¼·ÃÿµÆÃÂÈ¿Æ¸ÿÊ½Çÿ·ÃÆÿ
Æ¾Â¸¸Â¼½¸ÿµÊ¿¶Æÿ·ÃÆ²ÿÊ¹ÆÿÈ¼¾»Ê¹ÆÇÿ·¼ýÿ
´¼¶¿Çÿ»¹¼µÂÇÆÿÊ½²ÿÄ¹ÆÊ·Æ¹ÿÇÆÄ¹ÆÆÿ¼Åÿ
ÊÈÈ¶¹ÊÈ²ÿ¼¹ÿ»¹ÆÈÂ¸Â¼½ÿÂ½ÿÇÆµÆ¿¼»Â½Äÿ
¸¶ÈÃÿÊÿ¹Æ¿Ê·ÂµÆÿÈ¼¾»Ê¹Â¸¼½øÿ

ÂÂøÿÓÃÆÿçÇ¾Â½Â¸·¹Ê·¼¹ÿãÂÇÿÙ¼·ÿßÊµÆÿÓ¼ÿ
Ò¸ÆÿÊÿÔ¶É¸Æ·ÿ¼¹ÿÕÆÇ¶ÈÆÇÿâ¾Â¸¸Â¼½¸ÿ
â¸·Â¾Ê·Æÿá¹¼¾ÿâ³Â¸·Â½ÄÿäççÿÔÆÈ·Â¼½ÿ
ôöôþÊýÿÔ¼¶¹ÈÆÿäÊ·ÆÄ¼¹ÂÆ¸ÿ

ÔÆµÆ¹Ê¿ÿÈ¼¾¾Æ½·Æ¹¸ÿ½¼·Æÿ·ÃÊ·ÿ
Ê¿·Ã¼¶ÄÃÿâ×çÿ¿¼¼À¸ÿÊ·ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ
Ê¿¿ÿ¾¼·¼¹ÿµÆÃÂÈ¿Æ¸ÿ¹ÆÄ¶¿Ê·ÆÇÿ¶½ÇÆ¹ÿäççÿ
¸ÆÈ·Â¼½ÿôöôþÊýÿÂ½ÿÂ·¸ÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
Ê½Ê¿²¸Â¸úÿ·ÃÆÿ×¹Æ¸ÂÇÆ½·ÂÊ¿ÿÊ½½¼¶½ÈÆ¾Æ½·ÿ
Â½ÿÚÊ²ÿôööíÿÂ½ÇÂÈÊ·ÆÇÿ·ÃÊ·ÿâ×çÿ´Ê¸ÿ
»¿Ê½½Â½Äÿ·¼ÿ¹ÆÄ¶¿Ê·Æÿ¼½¿²ÿÊÿ¸¶É¸Æ·ÿ¼Åÿ
ôöôþÊýÿ¸¼¶¹ÈÆ¸øÿÓÃ¶¸úÿ·ÃÆ²ÿº¶Æ¸·Â¼½ÿ
´ÃÆ·ÃÆ¹ÿ·ÃÆÿÈ¼¹¹ÆÈ·ÿÈ¼½·¹ÂÉ¶·Â¼½ÿ
Ê½Ê¿²¸Â¸ÿ¸Ã¼¶¿Çÿ¿¼¼Àÿ¼½¿²ÿÊ·ÿ·ÃÆÿ
Æ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ·ÃÊ·ÿ¸¶É¸Æ·ÿÊ½Çÿ½¼·ÿÊ¿¿ÿ
äççÿ¸ÆÈ·Â¼½ÿôöôþÊýÿ¸¼¶¹ÈÆ¸øÿÔ¼¾Æÿ
È¼¾¾Æ½·Æ¹¸ÿÊ¿¸¼ÿÊ¹Ä¶Æÿ·ÃÊ·ÿÉÆÈÊ¶¸Æÿ
Æ¾Â¸¸Â¼½ÿ¸·Ê½ÇÊ¹Ç¸ÿ´Â¿¿ÿ½¼·ÿÆ¿Â¾Â½Ê·Æÿ
Ê¿¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿÆ¾Â¸¸Â¼½¸ÿÅ¹¼¾ÿ¾¼·¼¹ÿ
µÆÃÂÈ¿Æ¸úÿ·ÃÆÿÈ¼¾»Ê¹Â¸¼½ÿ¸Ã¼¶¿Çÿ
È¼¾»Ê¹Æÿ·ÃÆÿÊ¾¼¶½·ÿ¼ÅÿÄ¹ÆÆ½Ã¼¶¸ÆÿÄÊ¸ÿ
Æ¾Â¸¸Â¼½¸ÿ°°¹ÆÇ¶ÈÆÇ¯¯ÿÉ²ÿ·Ã¼¸Æÿ¸·Ê½ÇÊ¹Ç¸ÿ
·¼ÿ·ÃÆÿÄ¿¼ÉÊ¿ÿÄ¹ÆÆ½Ã¼¶¸ÆÿÆ¾Â¸¸Â¼½¸øÿ
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ûÜîðßàêÞî óßççñâÛ 

Making American homes and buildings more energy efficient presents an unprecedented opportunity for 
communities throughout the country.  The Recovery Through Retrofit Report builds on investments 
made in the American Recovery and Reinvestment Act of 2009 (Recovery Act) to expand the home 
energy efficiency and retrofit market.  Home retrofits can potentially help people earn money, as home 
retrofit workers, while also helping them save money, by lowering their utility bills.  By encouraging 
nationwide weatherization of homes, workers of all skill levels will be trained, engaged, and will 
participate in ramping up a national home retrofit market.   

There are almost 130 million homes in this country.  Combined, they generate more than 20 percent of 
our nation's carbon dioxide emissions, making them a significant contributor to global climate change.  
Existing techniques and technologies in energy efficiency retrofitting can reduce home energy use by up 
to 40 percent per home and lower associated greenhouse gas emissions by up to 160 million metric tons 
annually by the year 2020.  Furthermore, home energy efficiency retrofits have the potential to reduce 
home energy bills by $21 billion annually, paying for themselves over time. 

By implementing Recovery Through RetrofitÕà recommendations, the Federal Government will lay the 
groundwork for a self-sustaining home energy efficiency retrofit industry.  This Report provides a 
roadmap of how the Federal Government can use existing authorities and funds to unlock private capital 
and mobilize our communities.   

ýñââêîâá àä ñ ÷ñàêäåñè ôîàâäíêà øñâéîà 

Despite the economic and environmental benefits of improving home energy efficiency, a series of 
barriers have prevented a self-sustaining retrofit market from forming, including: 

1. Access to Information: Consumers do not have access to straightforward and 
reliable information on home energy retrofits that they need to make informed 
decisions.  

2. Access to Financing: Homeowners face high upfront costs and many are concerned 
that they will be prevented from recouping the value of their investment if they 
choose to sell their home.  The upfront costs of home retrofit projects are often 
òïÚäåð ßìï óÝïáóíï ìäçïäÜåïáÕà òÞðíïßü  
 

3. Access to Skilled Workers: There are currently not enough skilled workers and 
green entrepreneurs to expand weatherization and efficiency retrofit programs on a 
national scale. 
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ôîðäççîåïñàêäåá óßççñâÛ 

The Recovery Act provides a unique opportunity to address these barriers.  The Recovery Act allocates 
about $80 billion to projects related to energy and the environment, and much of this money is targeted 
toward improving the energy efficiency in buildings, both Federal and non-Federal.  Under the Recovery 
Act, state and local governments have an unprecedented opportunity to expand investments in energy 
retrofits and develop community-based programs on a large scale.  These investments will put our 
country on a path to real reductions in greenhouse gases, and contribute to the economic recovery our 
country needs.  The recommendations and actions in this Report have been carefully designed by eleven 
Departments and Agencies and six White House Offices to ensure that the energy efficiency market will 
thrive long after the Recovery Act money is fully spent.   

By coordinating Recovery Act funds, Federal Departments and Agencies and resources; through 
building strong partnerships with states and local communities; and by targeting government policy 
changes, a foundation for self-sustaining energy efficiency retrofit market will be built.  Through 
implementation of the Recovery Through Retrofit recommendations, the Federal Government will 
leverage private capital, streamline the retrofitting process, and reduce energy costs for homeowners. 

íÖØÒÞãâ øÚâÖÞäçÙ óØÚâØÑÙâÖÕ ÑÞÔß ëÔÖçÞàßÔáØÖÑçÖã çÙã ìâÛÞçåÛâ óØÚâ õÙâÖàÏ ìâÔÖØáÞÔ 

òÙáØÖÚçÔÞØÙ 

Develop Energy Performance Label for Homes 

We propose to do for homes what ENERGY STAR® has done for appliances, helping consumers 
identify energy efficient products.  New homes can already earn the ENERGY STAR® label Ù but no 
such label is available for existing homes.  The Department of Energy and the Environmental Protection 
Agency are working together to develop an energy performance label for these homes.  The end result 
will be an easily recognizable benchmark that energy auditors, retrofitters, lenders, realtors, and 
consumers can use to compare home energy performance and identify the most energy efficient homes. 

Develop a National Home Energy Performance Measure 

Before we can develop an energy performance label for existing homes, we must establish a 
standardized home energy performance measure applicable to every home in America. This measure 
will make it much easier for consumers to understand how much they can save by retrofitting their 
home. It will also give lenders the information they need to work with homeowners who are looking to 
invest in home energy improvements.  

ìâãÓäâ óÞàß é×áÖØÙÔ öØÕÔÕ çÙã ðçÜâ ÞÔ õçÕÏ áØÖ óØÚâØÑÙâÖÕ ÔØ ÷ØÖÖØÑ ðØÙâÏ áØÖ óØÚâ 

õÙâÖàÏ ìâÔÖØáÞÔÕ 

Support Municipal Energy Financing 

öáäãïáßÚ ßóÛ äá çÞåëñëãóè ïåïáíÚ îëåóåñëåí óèèäÜà ßìï ñäàßà äî áïßáäîëßà ßä òï óððïð ßä ó ìäçïäÜåïáÕà 

property tax bill, with monthly payments generally lower than utility bill savings.  This arrangement 
attaches the costs of the energy retrofit to the property, not the individual, eliminating uncertainty about 
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recovering the cost of the improvements if the property is sold.  Federal Departments and Agencies will 
work in partnership with state and local governments to establish standardized underwriting criteria and 
safeguards to protect consumers and minimize financial risks to the homeowners and mortgage lenders.  
The Department of Energy will support model financing programs to provide much needed upfront 
capital utilizing Recovery Act funding provided for ßìï øïãóáßçïåßÕà ÷åïáíÚ ÷îîëñëïåñÚ ùäåàïáÝóßëäå 

Block Grant and State Energy Programs.   

Improve Energy Efficient Mortgages 

Expanding the use of Energy Efficient Mortgages will simplify the process of obtaining and financing 
ïåïáíÚ áïßáäîëßà óß ó ìäçïÕà ãäëåß äî àóèïü  This effort will also work to lower the cost of home energy 
audits as well as the monthly financing payments, and ensure that retrofits are accurately valued in the 
appraisal process.  Federal Departments and Agencies will work collaboratively to:  advance a standard 
home energy performance measure and more uniform underwriting procedures; develop procedures for 
more accurate home energy appraisals; and streamline the energy audit process.   

Expand State Revolving Loan Funds 

Expanding state revolving loan funds from 16 states to all 50 states will leverage private capital and 
achieve economies of scale necessary to produce consistent and affordable loan products.  This will 
allow consumers to borrow money for home energy retrofits from private firms at lower interest rates.  
In addition to funding new programs through the Recovery Act, the Federal Government will work to 
provide examples of successful revolving loan programs and technical assistance to states without 
revolving loan programs in order to encourage their adoption. 

ðØåÞÛÞÎâ ç èâÛÛýêÖçÞÙâã ïçÔÞØÙçÛ õÙâÖàÏ ìâÔÖØáÞÔ èØÖÜáØÖäâ çÙã õÐ×çÙã ôØØãþ ôÖââÙ ñØå 

î××ØÖÔÓÙÞÔÞâÕ áØÖ øÛÛ øÚâÖÞäçÙ èØÖÜâÖÕ 

Establish National Workforce Certifications and Training Standards 

A uniform set of national standards to qualify energy efficiency and retrofit workers and industry 
training providers will establish the foundation of consumer confidence that work will be completed 
correctly and produce the expected energy savings and benefits.  Consistent high-level national 
standards will spur the utilization of qualified training providers that offer career-track programs for 
people of all skill levels, promote and expand green jobs opportunities, and facilitate the mobilization of 
a national home retrofit workforce.  Federal Departments and Agencies (including the Department of 
Labor, the Department of Energy, the Department of Housing and Urban Development, and the 
Environmental Protection Agency) will work in collaboration to assess existing standards and training 
programs and develop consistent models, guides, and best practices for training and certification.  The 
Department of Education, the Department of Commerce, and the Small Business Administration will 
assist in implementing the best practices developed by the other Departments and Agencies. 

These recommendations do not involve spending large new sums of Federal dollars in our fiscally-
constrained environment.  Rather, they focus on removing information barriers, transaction costs, 
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liquidity constraints, and other market failures that often prevent homeowners from making investments 
that have both private and social benefits.   

øäÞêåì úäâÝñâï 

To ensure that the recommendations in this Report are implemented, CEQ will convene an interagency 
Energy Retrofit Working Group, which will be chaired by the Department of Energy, the Department of 
Housing and Urban Development, the Department of Agriculture, the Department of Labor, and the 
Environmental Protection Agency.  In addition to implementing the recommendations and proposed 
actions of this Recovery Through Retrofit effort, the Working Group will track its progress and operate 
as the single point of contact for the successful implementation of this effort.  Within thirty days, the 
Working Group will submit an implementation plan to the Vice President.  Additional strategies will 
also be developed to expand the retrofit market to rental housing.  Moreover, the Working Group will 
report to the Vice President regularly on its progress towards implementing each of the 
recommendations identified in this Report. 



âÙÚÔÐÙÓÏ àÖÓÔÑ×Ö âÙÒÓÔØÕÒ Î äÛ×Ù ø

ùåàâäïßðàêäå

On Tuesday, May 26, 2009, at a Middle Class Task Force meeting, Vice President Biden charged the 
White House Council on Environmental Quality (CEQ) with developing a proposal for Federal action 
that will grow green job opportunities and boost energy savings by retrofitting homes for energy 
efficiency.  In response to this charge, CEQ has facilitated an interagency process with the Office of the 
Vice President to develop this ReportØinvolving eleven Departments and Agencies and six White 
House Offices.  This Report contains a set of recommendations for specific Federal actions, which
address the market and non-market barriers that have prevented the home retrofit market from achieving 
national-scale. The following Departments and Agencies contributed to this Report and participated in
drafting the recommendations:

Office of the Vice President
Department of Agriculture
Department of Commerce
Department of Education
Department of Energy
Department of Housing and Urban 
Development
Department of Labor
Department of Treasury
Environmental Protection Agency
Equal Employment Opportunity 
Commission 

General Services Administration
Small Business Administration
Executive Office of the President

Council of Economic Advisers
Domestic Policy Council
National Economic Council
Office of Management and 
Budget
Office of Public Engagement and 
Intergovernmental Affairs
Office of Science and
Technology Policy

þ óàâñàîìêð õèñå íäâ ôîðäÞîâÛ òëâäßìë ôîàâäíêà

ðçÖÜâÔ ÷çÖÖÞâÖ üù öØÙÕÓÚâÖÕ Ùââã ÖâÛÞçåÛâ ßØÚâ ÖâÔÖØáÞÔÔÞÙà ÞÙáØÖÚçÔÞØÙ ÔØ

ÚçÜâ ÞÙáØÖÚâã ãâäÞÕÞØÙÕ

Consistent, accessible, and trusted information is a critical element to building a robust, energy efficient 
home retrofit market in the United States. This information must provide consumers with a reliable 
benchmark for energy efficiency and sound estimates of the costs and benefits of home energy retrofits.
Currently, there are a variety of energy performance rating tools in the home retrofit market, each one 
supplying different information and performance predictions. The lack of a standard rating causes great 
confusion for consumers. Without some level of standardization combined with an effort to increase 
recognition and awareness, energy efficiency retrofits will likely remain a niche product, keeping 
consumer demand low and investors out of the market.
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ëØÛÓÔÞØÙ üù èâ ÚÓÕÔ ×ÖØÒÞãâ ÕÔÖçÞàßÔáØÖÑçÖã çÙã äÖâãÞåÛâ ÞÙáØÖÚçÔÞØÙ ÔØ 

øÚâÖÞäçÙ ßØÚâØÑÙâÖÕ ØÙ Ôßâ äØÕÔÕ çÙã åâÙâáÞÔÕ Øá ßØÚâ âÙâÖàÏ ÖâÔÖØáÞÔÕ 

The Federal Government already promotes an energy efficiency measure that helps consumers save 
money by identifying appliances and other household products that use less energy.  The ENERGY 
STAR® program is a proven solution that has helped to revolutionize the market for cost-effective, 
energy efficient products.  With the help of ENERGY STAR® Americans saved $19 billion on their 
utility bills last year.  We propose to do for homes what ENERGY STAR® has done for appliances so 
homeowners know that retrofits will bring their home to a recognized and trusted standard of energy 
efficiency and home buyers, lenders, and realtors have an easy way to understand the energy 
performance of homes.  To get there, we must take two steps: 

 
Develop Energy Performance Label for Homes 

When consumers see the ENERGY STAR® label on a dishwasher or a refrigerator, they know they are 
getting an energy efficient product and they can take the savings into account as they decide what to 
purchase.  New homes can qualify for an ENERGY STAR® label but there is no similar label for 
existing homes that have undergone retrofits.  The Federal Government will develop a home 
performance label for existing homes.  The label will be based on the national home energy performance 
measure described below, and it will be developed in partnership with industry leaders, realtors, and 
efficiency advocates to promote widespread adoption.  The end result will be an easily recognizable 
benchmark that auditors, retrofitters, lenders, realtors, and consumers can use to compare home energy 
performance and identify the most efficient homes.  

The new home performance label should be accompanied by a national marketing campaign to increase 
consumer awareness and expand the demand for home energy retrofits.  This campaign should build on 
the marketing that Federal Government already does in conjunction with the ENERGY STAR® label on 
products and the Home Performance with ENERGY STAR® program for whole-home retrofits.  The 
national marketing campaign will help homeowners find reliable sources of information on how to 
improve their homes and quality, skilled contractors to do the work.   

Develop a Standardized Home Energy Performance Measure 

We cannot develop an energy performance label for existing homes without first developing a 
standardized home energy performance measure that is applicable to every home in America. The 
measure will make it much easier for consumers to understand how much they can save by investing in 
retrofitting.  A uniform and nationally-recognized measure could be incorporated in home appraisals at 
the point of sale and utilized in energy retrofit transactions, which would spur new interest in the retrofit 
industry from large-scale suppliers and institutional lenders.  

The Department of Energy (DOE) is currently working with the Department of Housing and Urban 
Development (HUD), the Environmental Protection Agency (EPA) and other Agencies to design a 
standard energy performance measure and related tools to meet this need.  The Federal Housing 
Administration (FHA) will work to link the new energy performance measure to its redesigned Energy 
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Efficient Mortgage products.  DOE will promote adoption of a national energy performance measure 
through its advisory role to States and will encourage the use of a common national standard.     

 

ðçÖÜâÔ ÷çÖÖÞâÖ ûù  êßâ äØÕÔÕ Øá ßØÚâ ÖâÔÖØáÞÔ ×ÖØÝâäÔÕ çÖâ åâÏØÙã Ôßâ çÒâÖçàâ 

ýúüþúøûþùèÕ åÓãàâÔ  
 

High upfront costs and a lack of credit and financing options dissuade many homeowners from 
completing or even considering energy efficiency home retrofits.  Many homeowners are 
understandably concerned with how to fund these key improvements.  The Recovery Act began to 
address these issues by extending and expanding a 30% tax credit for investment in residential energy 
efficiency property, up to a cap of $1,500 per primary residence over 2 years.  Other existing financing 
tools, while successful in some local markets, have not succeeded in making significant inroads in the 
market at large.  Because home buyers lack information about the payoffs associated with increasing a 
ìäçïÕà ïåïáíÚ ïîîëñëïåñÚ óåð òïñóÞàï ßìï ëåðÞàßáÚ ðäïà åäß ãáäãïáèÚ ëåñïåßivize retrofits that pay-off 
over long periods of time, homeowners often do not recoup the actual value of their energy efficiency 
investments when they sell.  The solution is to make financing more transparent, more accessible, 
repayable over a longer time period, and overall, more consumer-friendly.  

ëØÛÓÔÞØÙ ûù èâ ÚÓÕÔ ÚçÜâ ÞÔ âçÕÏ áØÖ ßØÚâØÑÙâÖÕ ÔØ ÞãâÙÔÞáÏ çÙã çääâÕÕ ßØÚâ 

âÙâÖàÏ ÖâÔÖØáÞÔ áÞÙçÙäÞÙà ÔØØÛÕ çÙã ×ÖØãÓäÔÕ 

Today, the Recovery Act is already making it easier for homeowners to access home energy retrofit 
financing.  A number of states are currently èïÝïáóíëåí ßìï øïãóáßçïåß äî ÷åïáíÚÕà õïñäÝïáÚ ûñß îÞåðà 

to support long lasting job creation and the deployment of renewable energy and energy efficiency 
technologies.  For example, the State Energy Program (SEP) offers states the opportunity to encourage 
renewable energy and energy efficiency projects through ßìïëá àßóßïÕà îëåóåñing mechanisms, such as 
revolving loan funds.  For example, Kansas plans on spending over $34 million to establish a low-
interest revolving loan fund to finance cost-effective energy efficiency improvements in homes and 
small commercial and industrial buildings.  In addition, Nebraska plans on spending $11 million to 
create a revolving loan fund to provide low-interest financing to deploy energy efficient building 
technologies to the residential, public, commercial and industrial building sectors.  Lastly, Florida plans 
on spending $10 million to create a low-interest solar loan program that will provide capital to deploy 
commercially available solar water heaters to Florida residents.  These are just a few examples of how 
Recovery Act funding is currently creating green jobs and reducing greenhouse gas emissions, at the 
state level. 
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Support Municipal Energy Financing 

The high turnover rate of housing in the United States has proven to be a significant problem when it 
comes to financing home retrofits.  The debt accrued by a retrofit is tied to the individual making the 
investment, rather than the home itself, even though the savings are passed on to the next owner of the 
ìäçïü  ôìëà çïóåà ßìóß áïßáäîëßà îáïâÞïåßèÚ ðäåÕß ãóÚ îäá ßìïçàïèÝïà òïîäáï ßìï ìäçïäÜåïá Üìä ßääé ßìï 

initiative moves.  As a result, people are less inclined to invest in home retrofitting.  In recent years, a 
number of innovative financing mechanisms have been implemented by municipalities that permit 
property owners to request financing for energy retrofits or renewable energy systems secured by a 
special tax assessment on the property.  These mechanisms tie the retrofitting loan to the property 
instead of the individual, permitting the energy retrofit assessment to be paid off in annual installments 
óà ãóáß äî ßìï ãáäãïáßÚÕà ÞàÞóè property tax bill.  

The Property Assessed Clean Energy (PACE) financing programs enable the costs for energy efficiency 
áïßáäîëßà ßä òï óððïð ßä óå äÜåïáÕà ãáäãïáßÚ ßóÛ òëèè óà ãóáß äî ó çÞåëñëãóè ãáäãïáßÚ ßóÛ óààïààçïåßý 

which takes the same priority as traditional property tax liens and assessments.   

PACE programs are designed to overcome several barriers that may otherwise impede property owners 
from making energy investments.  These barriers include:  (1) limited access to capital; (2) high 
transaction costs; (3) lack of information on the part of home buyers that leads them to undervalue 
efficiency investments; and (4) potential downstream home sale, all of which may dissuade property 
owners from taking on debt that might not be fully recovered by energy savings before the property is 
sold. 

PACE programs address these barriers by providing access to capital that might be otherwise limited to 
homeowners.  PACE provides beneficial financial terms, streamlines the application process with lower 
application and transaction fees relative to other lending options, and establishes a financing mechanism 
in which that debt obligation is tied to the property and the owners receiving the energy savings benefits. 

Along with the exciting potential of PACE programs for energy retrofits, homeowners and mortgage 
lenders can encounter certain risks if the programs are not implemented correctly.  Building on the 
expertise of the Federal Government, the Department of Energy, the Department of Housing and Urban 
Development, and the Department of the Treasury will announce new principles for PACE program 
design.  Moving forward, Federal Agencies will work in partnership with state and local governments to 
establish standardized underwriting criteria and safeguards to protect consumers and minimize financial 
risks to homeowners and mortgage lenders.  

A Federal role to encourage PACE pilot programs will also facilitate the collection of data, objectively 
measure and evaluate the performance of PACE programs, and speed the adoption of more detailed, 
Þåëîäáç ×úïàß öáóñßëñïàÖ ßìóß ëåñèÞðï robust and effective homeowner and lender protections.  Further 
research can then assess the efficacy of PACE programs, including the cost-effectiveness of energy 
retrofits, reductions in greenhouse gases, and economic impacts on community spending and green job 
creation. 
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DOE will be funding model PACE projects, which will incorporate the new principles for PACE 
program design.  Under the State Energy Program, DOE has received approximately $80 million of 
applications for PACE-type programs to provide upfront capital, out of nearly $3.1 billion in total 
funding available.  Smaller PACE-like programs may also be funded through the Energy Efficiency 
Conservation Block Grant Programs.  Funding at these levels will encourage pilots of PACE programs, 
with more developed homeowner and lender protections than have been provided to date. 

Improve Energy Efficient Mortgages 

Energy Efficient Mortgages (EEMs) enable home buyers and homeowners refinancing their properties 
to add energy efficiency upgrades and improvements to their properties as part of the underlying 
mortgage financing transaction.  This permits the energy retrofits to be financed over a longer period of 
time, with lower monthly payments.  Energy improvements are typically identified as part of a Home 
Energy Rating or energy audit and must be cost effective, generating energy savings that are equal to or 
greater than the costs of the improvements over the useful life of the improvement.  

Historically, there have been significant barriers to widespread utilization of Energy Efficient 
Mortgages. A four-part solution is proposed to expand and increase the effectiveness of Energy Efficient 
Mortgages:  

1. To lower transaction costs, EPA and DOE will advance a standard home energy 
performance measure that can be used to easily rate the energy performance of a 
home;  
 

2. Federal Agencies will work with the home energy rating and home performance 
industries, as well as states, municipalities and utilities to streamline the energy audit 
and the home energy ratings process, and expand consumer education and lender 
awareness of the product;  
 

3. To the extent feasible, HUD will work with Fannie Mae and Freddie Mac to 
establish uniform procedures for Energy Efficient Mortgage products; and 
 

4. Federal Agencies will work with the home appraisal industry to develop procedures 
for appraisals to more accurately reflect energy efficiency.  

These enhancements are aimed at boosting the volume of Energy Efficient Mortgages.  States, cities, or 
counties can also use their Recovery Act funds to provide credit enhancements and implement other 
initiatives to boost EEMs.   

Expand State Revolving Loan Funds 

A Revolving Loan Fund is a funding mechanism that enables loans to be provided to pay for an energy 
áïßáäîëß ãáäêïñßÕà upfront capital costs.  Once the energy retrofit is completed, the principal and interest 
on the loan, along with any financed transaction costs, are paid from the energy savings generated from 
the project.  As energy retrofit loans are paid off, the fÞåðà óáï ñäåàßóåßèÚ ×áïÝäèÝëåíÖ Ù being used, 
earned back, and reinvested, thus sustaining the fund over time. 
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Revolving Loan Funds for energy efficiency retrofits in homes already exist in 16 states.  However, they 
are presently too diverse for private sector suppliers, installers, retail lenders and secondary loan markets 
to realize economies of scale, which would lower transaction costs.  Conforming efficiency loans will be 
required to bring down capital costs and create sustainable secondary loan funding.  Such conforming 
measures should require:  (1) similar loan lengths up to 15 years, so monthly payments are greatly 
reduced; (2) standard approved products linked to ENERGY STAR®; (3) common procedures with 
product tiers installed in logical order, linked via Home Performance with ENERGY STAR®; and (4) 
standardized home energy performance measures and data protocols, so that both loan performance and 
retrofit performance can be measured accurately over time. 

The Federal Government will also work to encourage the development of revolving loan funds in all 50 
states.  State revolving loan funds produce consistent and affordable loan products, allowing consumers 
to borrow money for home energy retrofits at lower interest rates.  These efforts will create reliable, easy 
to close, unsecured loan products in every jurisdiction and mobilize private sector funds and achieve 
economies of scale in installation costs, transaction costs, and persuasive marketing efforts.  In order to 
encourage development of state revolving loan funds in all 50 states, the Department of Energy will also 
provide technical assistance to states without revolving loan programs in order to encourage their 
adoption.  Finally, existing funding through the Recovery Act can be used to expand current and create 
new revolving loan fund programs throughout the country. 

 

ðçÖÜâÔ ÷çÖÖÞâÖ úù  òÙäÖâçÕâ Ôßâ ÙÓÚåâÖ Øá ÕÜÞÛÛâã ÑØÖÜâÖÕ çÙã àÖââÙ 

âÙÔÖâ×ÖâÙâÓÖÕ ÔØ ÕÓääâÕÕáÓÛÛÏ âÐ×çÙã âááÞäÞâÙäÏ ÖâÔÖØáÞÔ ×ÖØàÖçÚÕ ØÙ ç ÙçÔÞØÙçÛý

ÕäçÛâ 

 
To achieve the desired scale of efficient and healthy home retrofits, a sizable increase in the number of 
well-trained green retrofit workers is needed.  Many states and localities are looking for guidance and 
information on how to both streamline and rapidly expand quality training opportunities for those 
looking to enter the home energy retrofit industry.  Furthermore, there is no clear guideline or standard 
to assure consumers of the quality of the work being done on their home.  A consistent set of standards 
will increase consumer confidence in energy retrofit workers, promote good green job opportunities and 
training opportunities for people of all skill levels, and facilitate the mobilization of a national home 
retrofit workforce.  
 
In addition, a lack of business skills training has been a barrier to the widespread success of efficiency 
retrofits programs.  Business skills training and business development must therefore be a key 
component of any large-scale efficiency retrofit workforce capacity development initiative to ensure that 
a commercially viable effort can be maintained by small- and medium-sized businesses in the open 
market over the long-term.  Developing a workforce equipped with both technical and business skills 
will improve the rate of success for small efficiency retrofit businesses and increase the ability to 
respond to rising retrofit demand.  This will enable sustained economic and green job growth while 
achieving further energy savings and healthy homes. 



    
   âÙÚÔÐÙÓÏ àÖÓÔÑ×Ö âÙÒÓÔØÕÒ Î äÛ×Ù üü 

ëØÛÓÔÞØÙ úù ðØåÞÛÞÎâ ç ÕÜÞÛÛâã ÙçÔÞØÙçÛ âÙâÖàÏ ÖâÔÖØáÞÔ ÑØÖÜáØÖäâ çÙã 

âÐ×çÙã àØØãþ àÖââÙ ÝØå Ø××ØÖÔÓÙÞÔÞâÕ áØÖ çÛÛ øÚâÖÞäçÙ ÑØÖÜâÖÕ 

Develop Consistent Workforce Certifications and Training Standards 

To rapidly expand retrofit capacity, a national effort is needed to conclusively identify required job skills 
upon which certification standards will be based, and develop standard training goals or methods.  The 
availability of model training programs based around best practices will lower the barriers to entry for 
programs needed to train workers, allowing an expanded offering of quality training opportunities.  The 
widespread adoption of model training approaches will also facilitate the development of a well-trained 
workforce across the country, which will improve energy and environmental outcomes, enable worker 
mobility, and enhance career opportunities.  In addition, as outlined in the ûñôøùõö üùöùôú÷ðó ýú÷÷ òõ 

Action To Promote Healthy Homes,[1] healthy and environmentally friendly housing education should be 
incorporated in weatherization training programs.  Proper certification and training standards will ensure 
that retrofitted homes are healthy homes.   

To facilitate consistent, high-quality training of a green retrofit workforce, the Federal Government will:  

1. Advance a nationally recognized worker certification standard for comprehensive 
training that provides evidence that a worker is well qualified to properly complete 
efficiency and healthy home retrofits.  

2. Promote a nationally recognized training accreditation standard to enable students to 
identify trainers with a demonstrated capacity to provide quality instruction.  

3. Develop and deploy model training programs for workers, including pre-
apprenticeship and other programs that serve as onramps for lower skilled workers, 
provide clear pathways to career track jobs, and assist training providers in ramping up 
training capacity efficiently and effectively.  

4. Leverage existing workplace training, labor management partnerships, and other 
public-private partnerships and the local presence of Federal Agencies in communities 
to link workforce training to job opportunities. 

5. Provide business development support and business skills training to improve the rate 
of success for small efficiency retrofit businesses and to engage both small businesses 
and larger contractors in entering the retrofit market to build an industry at scale.  This 
support should also include a focus on making sure small businesses and minority 
and/or women owned businesses have a seat at the table. 

To ensure that efficiency retrofit training programs translate into thriving efficiency retrofit businesses, 
the Federal Government will use its resources to make business skills a critical component of efficiency 
retrofit training.  By combining industry-specific business skills training with industry-specific jobs 
skills training, the Federal Government can help provide a steady stream of skilled retrofit workers, and 
a steady stream of healthy small and medium-sized retrofit businesses ready to hire these workers.   

 
                                                 
[1] For the full report, see:  http://www.surgeongeneral.gov/topics/healthyhomes/index.html 

http://www.surgeongeneral.gov/topics/healthyhomes/index.html


    
   âÙÚÔÐÙÓÏ àÖÓÔÑ×Ö âÙÒÓÔØÕÒ Î äÛ×Ù üû 

Federal Departments and Agencies, including: the Department of Labor, the Department of Energy, the 
Department of Housing and Urban Development, and the Environmental Protection Agency will work in 
collaboration to assess existing standards and training programs and develop consistent models, guides, 
and best practices for training and certification.  The Department of Education, the Department of 
Commerce, and the Small Business Administration will assist in implementing the best practices 
developed by the other Departments and Agencies. 

ùçãèîçîåàñàêäå 

CEQ will convene an interagency Energy Retrofit Working Group chaired by the Department of Energy, 
Department of Housing and Urban Development, Department of Agriculture, the Department of Labor, 
and the Environmental Protection Agency, to implement the recommendations and proposed actions of 
this Recovery Through Retrofit effort and track its progress.  The Working Group will operate as the 
single point of contact for the successful implementation of this effort.  Within thirty days, the Working 
Group will submit an implementation plan to the Vice President.  In addition, the Working Group will 
report to the Vice President regularly on the progress towards implementing each of the 
recommendations identified in this Report.  Additional strategies will also be developed to expand the 
retrofit market to rental housing. 

Further, Federal Agencies will collaborate with local communities to test business models and develop 
best practices for encouraging energy efficiency programs that address the three key market failures 
identified in this Report.   

üäåðèßáêäå 

Coordinated and principled Federal actions, like those described in this Report, in partnership with 
states, cities, counties, and the existing home energy industry, may be able to tackle the challenges faced 
by the current retrofit market.  These recommendations can pave the way for a self-sustaining retrofit 
market, a market that can reliably cut energy bills while also creating good green jobs and saving 
consumers money.  We can build on the foundation of the Recovery Act to jumpstart a thriving, private 
market for energy efficient and healthy home retrofitting that will put thousands of people back to work 
while also reducing our impact on the environment.  
 



 
Announcement SEL-2010-15           December 1, 2010 
 
New Energy Improvement Feature and Other Related Updates 
 
Fannie Mae supports energy efficiency in residential housing, and encourages the development 
of viable financing and securitization opportunities that do not place undue risk on lenders, 
investors, or homeowners. Fannie Mae’s commitment to serving this sector of the housing 
finance market has continued since the 1970s when energy-related mortgage flexibilities were 
first offered on a negotiated basis. 
 
In an effort to provide assistance to more borrowers seeking financing for energy improvements, 
Fannie Mae has re-evaluated its energy improvement guidelines in light of current market 
conditions. As a result, the Selling Guide is being updated to incorporate a new energy 
improvement feature as a standard offering available to all lenders. The energy improvement 
feature provides an option to fund energy-efficient home upgrades while aligning with the 
principles of borrower sustainability. Other updates related to home energy improvements are 
also covered in this Selling Guide update, including revisions to the HomeStyle® Renovation 
mortgage product and clarification of postponed improvement requirements for new or proposed 
construction. 
 
The energy improvement feature has been added to the Selling Guide within the “Construction 
and Energy Financing” Chapter. (This Chapter was previously titled “Construction-Related 
Products”).  The new feature and the other updates are described below. The affected topics 
(and specific paragraphs) are noted and are linked to the updated Selling Guide posted on 
eFannieMae.com. Lenders should review each topic within the Selling Guide to gain a full 
understanding of the changes. The topics are dated December 1, 2010. 
 
Energy Improvement Feature on Existing Properties 

 
The key requirements for mortgage loans with the energy improvement feature are summarized 
in this Announcement. In general, Fannie Mae is allowing loan proceeds to be used to finance 
energy improvements under certain conditions. Fannie Mae is also providing lenders with a 
loan-level pricing adjustment (LLPA) credit of $250 (to be passed on to the borrower) for loans 
with the energy improvement feature. The $250 credit is intended to provide a borrower 
incentive that will help to offset the costs associated with the required energy audit report. 
Lenders must refer to B5-3.3-01, Mortgage Loans with Energy Improvement Features on 
Existing Properties, and B4-1.2-04, Requirements for Postponed Improvements, for complete 
details. 
 
Eligible transactions: All transactions and products are permitted with the exception of cash-
out refinances, Refi Plus™ , and DU® Refi Plus™ . Loans with energy improvements are subject to 
the applicable LTV, CLTV, and HCLTV ratios found in the Eligibility Matrix. 
þ Purchases: The proceeds can be used to finance the acquisition of the property and the 

energy improvements. The LTV ratio is determined by dividing the loan amount (including 
the cost of the energy improvements) by the lesser of the “as completed” appraised value of 
the property or the sum of the purchase price of the property and the cost of the energy 
improvements. 
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þ Limited cash-out refinances: The loan must meet all of the standard requirements for limited 
cash-out refinances except for the following: 
- The borrower can finance energy improvements in the loan amount. 
- The borrower may only receive $250 cash back to accommodate rounding of the loan 

amount at closing. (The 2%/$2,000 cash back policy is not applicable.) When the lender 
passes on the $250 LLPA credit from Fannie Mae to the borrower as is expected, the 
maximum cash back is $500. 

- The LTV ratio is determined by dividing the loan amount (including the cost of the energy 
improvements) by the “as completed” appraised value of the property. 

 
Eligible properties and occupancy types: All one-unit existing properties are eligible for the 
energy improvement feature with the exception of manufactured homes and units in a co-op 
project. All occupancy types are permitted.  
 
Energy improvements: The amount of the financed energy improvements is limited to 10% of 
the “as completed” appraised value of the property. There is no minimum dollar amount for the 
energy improvements.   
þ Borrowers must obtain an energy report prepared by a Home Energy Rating Systems 

(HERS) energy rater. The energy report must:  
- identify the recommended energy improvements and expected costs of the completed 

improvements, 
- specify the monthly energy savings to the borrower, and  
- verify that the recommended energy improvements are cost-effective.  

þ If the cost of the energy report is paid for by the borrower, the cost may be financed as part 
of the mortgage by including it in the cost of the energy improvements. 

þ Mortgages may be delivered before the energy improvements are completed if the lender 
represents and warrants that the postponed improvements will be completed within 180 
days of the date of the mortgage note.  

þ Acceptable postponed items include items that will not require an occupancy permit.  
þ The value of sweat equity and do-it-yourself improvements cannot be financed. 
þ Lenders and borrowers must execute an escrow agreement that states how the escrow 

account will be managed and how funds from the escrow account will be disbursed.  
þ See B4-1.2-04 for additional requirements related to postponed improvements. 
 
Appraisal and completion requirements: 
þ The lender is responsible for ensuring that the appraiser has been provided with a copy of 

the energy report.  
þ All mortgage loans with energy improvement features require an appraisal based on an 

interior and exterior property inspection. 
þ Appraisers must determine the “as completed” value of the property subject to the energy 

improvements being completed.  
þ Lenders are responsible for managing the escrow account in which improvement funds are 

held, and for monitoring the completion of the energy improvement work. 
þ A certification of completion is required to verify the work was completed and must: 

- be completed by the appraiser, 
- state that the improvements were completed in accordance with the requirements and 

conditions in the original appraisal report, and  
- be accompanied by photographs of the completed improvements. 
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Underwriting with Desktop Underwriter® (DU®): Mortgage loans with an energy improvement 
feature can be underwritten manually or through DU.  However, DU is unable to identify the 
transaction as having an energy improvement feature and as such, will not issue any specific 
verification messages. 
þ The lender must confirm outside of DU that all requirements of the energy improvement 

feature are met. 
þ DU will apply the standard limited cash-out refinance cash back policy and, as a result, the 

loan casefile may receive an Ineligible recommendation if it appears that the borrower is 
receiving more than 2%/$2,000 cash back.  The lender may deliver the loan with the 
Ineligible recommendation and retain the DU limited waiver of underwriting representations 
and warranties provided the mortgage loan meets certain requirements. 

þ See B5-3.3-01 for additional information about underwriting with DU.  
 
Delivery and Pricing: 
þ Special Feature Code (SFC) 375 is required for all mortgage loans delivered with the energy 

improvement feature.   
þ Fannie Mae will credit the lender a $250 LLPA for mortgage loans with energy 

improvements on existing properties. Lenders are expected to pass the $250 credit on to the 
borrower. See the Loan-Level Price Adjustment (LLPA) Matrix and Adverse Market Delivery 
Charge (AMDC) Information.  

 
New and Updated Selling Guide Topics 
 
B5-3.3-01, Mortgage Loans with Energy Improvement Features on Existing Properties (new 
topic) 
B4-1.2-04, Requirements for Postponed Improvements (revised topic title) (Overview, 
Postponed Improvements for New or Proposed Construction, Requirements for the Energy 
Improvement Feature on Existing Construction) 
E-2-07, Post-Closing Mortgage Loan File Documentation (Post-Closing Review File Submission 
Documentation) 
 
Effective Dates: 
 
Lenders may begin delivering mortgage loans with an energy improvement feature effective 
immediately. 
 
Updates to HomeStyle® Renovation Mortgages 

 
Combining the Energy Improvement Feature with HomeStyle Renovation Mortgages  
 
Borrowers have always been able to finance the cost of energy-related improvements with a 
HomeStyle Renovation Mortgage. If the HomeStyle Renovation loan is used to finance energy-
related improvements and the loan meets the requirements of the energy improvement feature 
(with the exception of the 10% maximum limit requirement for costs financed under the energy 
improvement feature - which may be exceeded for HomeStyle Renovation loans), the lender will 
receive the $250 LLPA credit. In order to receive the credit, the lender must deliver the loan with 
SFC 375 along with all other special feature codes that may apply. Lenders are expected to 
pass the LLPA credit on to the borrower.  
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Changes to the LTV Ratio Calculation for HomeStyle Renovation Refinances 
 
Currently, Fannie Mae requires the calculation of the LTV ratio for HomeStyle Renovation 
refinances to be based on the lesser of the “as completed” appraised value of the property, or 
the sum of the unpaid principal balances of all eligible liens and the total renovation costs.  

Fannie Mae is simplifying this calculation. For refinance transactions, the LTV ratio is now 
determined by dividing the loan amount by the “as completed” appraised value of the property. 
The LTV ratio calculation for purchase transactions remains unchanged. 

Updated Selling Guide Topics 

B5-3.2-01, HomeStyle Renovation Mortgage: Lender Eligibility (Overview, Delivery and 
Recourse Requirements) 
B5-3.2-02, HomeStyle Renovation Mortgages: Borrower Eligibility (Renovation-Related Costs, 
Eligibility) 
B5-3.2-03, HomeStyle Renovation Mortgages: Underwriting and Collateral Considerations (LTV 
Ratios, Energy Report Requirements) 
 
Updated HomeStyle Renovation Forms 
 
The following Fannie Mae forms have been revised and can be found on eFannieMae.com: 

HomeStyle® Approval Form (Form 1000A): The name of this form has been changed to Special 
Lender Approval Form. In addition, changes have been made to eliminate extraneous 
information and clarify the information required by the form. 

HomeStyle® Renovation Maximum Mortgage Worksheet (Form 1035): Extraneous information 
was removed and changes were made to the names of several line items. 

Effective Dates  

Lenders may deliver HomeStyle Renovation loans with energy improvement features and SFC 
375, and begin using the revised forms immediately. Lenders may also begin applying the 
updated LTV calculation immediately. 

Note: The DU message that reminds lenders to enter the lesser of the “as completed” 
appraised value or the sum of the unpaid principal balances of all outstanding liens and the total 
renovation costs will be retired with DU Version 8.2. Lenders may apply the updated LTV 
calculation to their DU loan casefiles immediately, although the retirement of the message will 
only be reflected on those HomeStyle Renovation loan casefiles underwritten through DU 
Version 8.2. 
 
Clarification of Postponed Improvement Requirements for New and Proposed 
Construction  

 
The contents of the table titled “Requirements for New or Proposed Construction” have been re-
arranged for clarity. In addition, the statement that required a certification of completion before 
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loan delivery has been corrected. (The very nature of postponed improvements allows 
completion after loan delivery to Fannie Mae). 

Updated Selling Guide Topic 

B4-1.2-04, Requirements for Postponed Improvements (revised topic title) (Overview, 
Postponed Improvements for New or Proposed Construction) 

 
Effective Date 
 
The clarification and correction are effective immediately. 
 
 

***** 
 
 
Lenders who have questions about this Announcement should contact their Customer Account 
Team. 
 
 
 
 
John S. Forlines 
Vice President 
Single-Family Chief Risk Officer 
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This document was prepared as an account of work sponsored by the United States Government. 
While this document is believed to contain correct information, neither the United States 
Government nor any agency thereof, nor The Regents of the University of California, nor any of 
their employees, makes any warranty, express or implied, or assumes any legal responsibility for 
the accuracy, completeness, or usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately owned rights. Reference herein 
to any specific commercial product, process, or service by its trade name, trademark, 
manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof, or The 
Regents of the University of California. The views and opinions of authors expressed herein do 
not necessarily state or reflect those of the United States Government or any agency thereof, or 
The Regents of the University of California.   
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Abstract 

An increasing number of homes with existing photovoltaic (PV) energy systems have sold in the 

U.S., yet relatively little research exists that estimates the marginal impacts of those PV systems 

on home sales prices.  A clearer understanding of these effects might influence the decisions of 

homeowners considering installing PV on their home or selling their home with PV already 

installed, of home buyers considering purchasing a home with PV already installed, and of new 

home builders considering installing PV on their production homes. This research analyzes a 

large dataset of California homes that sold from 2000 through mid-2009 with PV installed.  

Across a large number of hedonic and repeat sales model specifications and robustness tests, the 

analysis finds strong evidence that California homes with PV systems have sold for a premium 

over comparable homes without PV systems.  The effects range, on average, from approximately 

$3.9 to $6.4 per installed watt (DC) of PV, with most coalescing near $5.5/watt, which 

corresponds to a home sales price premium of approximately $17,000 for a relatively new 3,100 

watt PV system (the average size of PV systems in the study).  These average sales price 

premiums appear to be comparable to the investment that homeowners have made to install PV 

systems in California, which from 2001 through 2009 averaged approximately $5/watt (DC), and 

homeowners with PV also benefit from electricity cost savings after PV system installation and 

prior to home sale.  When expressed as a ratio of the sales price premium to estimated annual 

electricity cost savings associated with PV, an average ratio of 14:1 to 22:1 can be calculated; 

these results are consistent with those of the more-extensive existing literature on the impact of 

energy efficiency (and energy cost savings more generally) on home sales prices. The analysis 

also finds - as expected - that sales price premiums decline as PV systems age.  Additionally, 

when the data are split between new and existing homes, a large disparity in premiums is 

discovered: the research finds that new homes with PV in California have demonstrated average 

premiums of $2.3-2.6/watt, while the average premium for existing homes with PV has been 

more than $6/watt.  One of several possible reasons for the lower premium for new homes is that 

new home builders may also gain value from PV as a market differentiator, and have therefore 

often tended to sell PV as a standard (as opposed to an optional) product on their homes and 

perhaps been willing to accept a lower premium in return for faster sales velocity. Further 

research is warranted in this area, as well as a number of other areas that are highlighted. 
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1. Introduction 

In calendar year 2010, approximately 880 megawatts (MW)1

 

 of grid-connected solar 

photovoltaic (PV) energy systems were installed in the U.S. (of which approximately 30% were 

residential), up from 435 MW installed in 2009, yielding a cumulative total of 2,100 MW (SEIA 

& GTM, 2011).  California has been and continues to be the country’s largest market for PV, 

with nearly 1000 MW of cumulative capacity.  California is also approaching 100,000 individual 

PV systems installed, more than 90% of which are residential.  An increasing number of these 

homes with PV have sold, yet to date, relatively little research has been conducted to estimate the 

existence and level of any premium to sales prices that the PV systems may have generated.  One 

of the primary incentives for homeowners to install a PV system on their home, or for home 

buyers to purchase a home with a PV system already installed, is to reduce their electricity bills.  

However, homeowners cannot always predict if they will own their home for enough time to 

fully recoup their PV system investment through electricity bill savings. The decision to install a 

PV system or purchase a home with a PV system already installed may therefore be predicated, 

at least in part, on the assumption that a portion of any incremental investment in PV will be 

returned at the time of the home’s subsequent sale through a higher sales price.  Some in the 

solar industry have recognized this potential premium to home sales prices, and, in the absence 

of having solid research on PV premiums, have used related literature on the impact of energy 

efficiency investments and energy bill savings on home prices as a proxy for making the claim 

that residential PV systems can increase sales prices (e.g., Black, 2010). 

The basis for making the claim that an installed PV system may produce higher residential 

selling prices is grounded in the theory that a reduction in the carrying cost of a home will 

translate, ceteris paribus, into the willingness of a buyer to pay more for that home.  Underlying 

this notion is effectively a present value calculation of a stream of savings associated with the 

                                                 
1 All references to the size of PV systems in this paper, unless otherwise noted, are reported in terms of direct 
current (DC) watts under standard test conditions (STC).  This convention was used to conform to the most-common 
reporting conventions used outside of California.  In California, PV systems sizes are often referred to using the 
California Energy Commission Alternating Current (CEC-AC) rating convention, which is approximately a multiple 
of 0.83 of the DC-STC convention, but depends on a variety of factors including inverter efficiency and realistic 
operating efficiencies for panels.  A discussion of the differences between these two conventions and how 
conversions can be made between them is offered in Appendix A of Barbose et al., 2010. 
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reduced electricity bills of PV homes, which can be capitalized into the value of the home.  

Along these lines, a number of studies have shown that residential selling prices are positively 

correlated with lower energy bills, most often attributed to energy related home improvements, 

such as energy efficiency investments (Johnson and Kaserman, 1983; Longstreth et al., 1984; 

Laquatra, 1986; Dinan and Miranowski, 1989; Horowitz and Haeri, 1990; Nevin and Watson, 

1998; Nevin et al., 1999).  The increased residential sales prices associated with lower energy 

bills and energy efficiency measures might be expected to apply to PV as well.  Some 

homeowners have stated as much in surveys (e.g., CEC, 2002; McCabe and Merry, 2010), 

though the empirical evidence supporting such claims is limited in scope.  Farhar et al. (2004a; 

2008) tracked repeat sales of 15 “high performance” energy efficient homes with PV installed 

from one subdivision in San Diego and found evidence of higher appreciation rates, using simple 

averages, for these homes over comparable homes (n=12).  More recently, Dastrop et al. (2010) 

used a hedonic analysis to investigate the selling prices of 279 homes with PV installed in the 

San Diego, California metropolitan area, finding clear evidence of PV premiums that averaged 

approximately 3% of the total sales price of non-PV homes, which translates into $4.4 per 

installed PV watt (DC).   

 

In addition to energy savings, higher selling prices might be correlated with a “cachet value” 

based on the “green” attributes that come bundled with energy-related improvements (e.g., 

helping combat global warming, impressing the neighbors, etc.).  A number of recent papers 

have investigated this correlation.  Eichholtz et al. (2009, 2011) analyzed commercial green 

properties in the U.S, and Brounen and Kok (2010) and Griffin et al. (2009) analyzed green 

labeled homes in the Netherlands and Portland, Oregon, respectively, each finding premiums, 

which, in some cases, exceeded the energy savings (Eichholtz et al., 2009, 2011; Brounen and 

Kok, 2010).  Specifically related to PV, Dastrop et al. (2010) found higher premiums in 

communities with a greater share of Toyota Prius owners and college grads, indicating, 

potentially, the presence of a cachet value to the systems over and above energy savings.  It is 

therefore reasonable to believe that buyers of PV homes might price both the energy savings and 

the green cachet into their purchase decisions.   
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Of course there is both a buyer and

 

 a seller in any transaction, and the sellers of PV homes might 

be driven by different motivations than the buyers.  Specifically, recouping the net installed cost 

of the PV system (i.e., the cost of PV installation after deducting any available state and federal 

incentives) might be one driver for sellers.  In California, the average net installed cost of 

residential PV hovered near $5/watt (DC) from 2001 through 2009 (Barbose et al., 2010).  

Adding slightly to the complexity, the average net installed cost of PV systems has varied to 

some degree by the type of home, with PV systems installed on new homes in California 

enjoying approximately a $1/watt lower average installed cost than PV systems installed on 

existing homes in retrofit applications (Barbose et al., 2010).  Further, sellers of new homes with 

PV (i.e., new home developers) might be reluctant to aggressively increase home sale prices for 

installed PV systems because of the burgeoning state of the market for PV homes and concern 

that more aggressive pricing might slow home sales, especially if PV is offered as a standard (not 

optional) product feature (Farhar and Coburn, 2006).  At the same time, the possible positive 

impact of PV on product differentiation and sales velocity may make new home developers 

willing to sell PV at below the net installed cost of the system.  After all, some studies that have 

investigated whether homes with PV (often coupled with energy efficient features) sell faster 

than comparable homes without PV have found evidence of increased velocity due to product 

differentiation (Dakin et al., 2008; SunPower, 2008). Finally, as PV systems age, and sellers (i.e., 

homeowners) recoup a portion of their initial investment in the form of energy bill savings (and, 

related, the PV system’s lifespan decreases), the need (and ability) to recoup the full initial 

investment at the time of home sale might decrease.  On net, it stands to reason that premiums 

for PV on new homes might be lower than those for existing homes, and that older PV systems 

might garner lower premiums than newer PV systems of the same size. 

Though a link between selling prices and some combination of energy cost savings, green cachet, 

recouping the net installed cost of PV, seller attributes, and PV system age likely exists, the 

existing empirical literature in this area, as discussed earlier, has largely focused on either energy 

efficiency in residential and commercial settings, or PV in residential settings but in a limited 

geographic area (San Diego), with relatively small sample sizes.  Therefore, to date, establishing 

a reliable estimate for the PV premiums that may exist across a wide market of homes has not 
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been possible.  Moreover, establishing premiums for new versus existing homes with PV has not 

yet been addressed. 

 

Additionally, research has not investigated whether there are increasing or decreasing returns on 

larger PV systems, and/or larger homes with the same sized PV systems, nor has research been 

conducted that investigates whether older PV systems garner lower premiums.   In the case of 

returns to scale on larger PV systems, it is not unreasonable to expect that any increase in value 

for PV homes may be non-linear as it relates to PV system size.  For example, if larger PV 

systems push residents into lower electricity price tiers2

 

, energy bill savings could be diminished 

on the margin as PV system size increases.  This, in turn, might translate into smaller percentage 

increases in residential selling prices as PV systems increase in size, and therefore a decreasing 

return to scale.  Larger PV systems might also enjoy some economies of scale in installation 

costs, which, in turn, might translate into lower marginal premiums at the time of home sale as 

systems increase in size – a decreasing return to scale.  Additionally, “cachet value”, to the 

degree that it exists, is likely to be somewhat insensitive to system size, and therefore might act 

as an additional driver to decreasing returns to scale.  Somewhat analogously, PV premiums may 

be related to the number of square feet of living area in the home.  Potentially, as homes increase 

in size, energy use can also be expected to increase, leading homeowners to be subjected to 

higher priced electricity rate tiers and therefore greater energy bill savings for similarly sized PV 

systems.  Finally, as discussed previously, as PV systems age, and both a portion of the initial 

investment is recouped and the expected life and operating efficiency of the systems decrease, 

home sales price premiums might be expected to decline. 

To explore these possible relationships, we investigate the residential selling prices across the 

state of California of approximately 2,000 homes with existing PV systems against a comparable 

set of approximately 70,000 non-PV homes.  The sample is drawn from 31 California counties, 

with PV home sales transaction dates of 2000 through mid-2009.  We apply a variety of hedonic 

pricing (and repeat sales) models and sample sets to test and bound the possible effects of PV on 

residential sales prices and to increase the confidence of the findings.  Using these tools, we also 
                                                 
2 Many California electric utilities provide service under tiered residential rates that charge progressively higher 
prices for energy as more of it is used.   
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explore whether the effects of PV systems on home prices are impacted by whether the home is 

new or existing, by the size of either the PV system or the home itself, and finally by how old the 

PV system is when the home sells.3  It should be stated that this research is not

 

 intended to 

disentangle the specific effects of energy savings, green cachet, recovery of the cost of 

installation, or seller motivations, but rather to establish credible estimates of aggregate PV 

residential sales price effects.   

The paper begins with a discussion of the data used for the analyses (Section 2).  This is 

followed by a discussion of the empirical basis for the study (Section 3), where the variety of 

models and sample sets are detailed. The paper then turns to a discussion of the results and their 

potential implications (Section 4), and finally offers some concluding remarks with 

recommendations for future research (Section 5).  

  

                                                 
3 Due to the limited sample of PV home sales in many individual years, the results presented in this report reflect 
average impacts over the entire 2000-09 period (after controlling for housing market fluctuations). 
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2. Data Overview 

To estimate the models described later, a dataset of California homes is used that joins the 

following five different sets of data: (1) PV home addresses and system information from three 

organizations that have offered financial incentives to PV system owners in the state; (2) real 

estate information that is matched to those addresses and that also includes the addresses of and 

information on non-PV homes nearby; (3) home price index data that allow inflation adjustments 

of sale prices to 2009 dollars; (4) locational data to map the homes with respect to nearby 

neighborhood/environmental influences; and (5) elevation data to be used as a proxy for “scenic 

vista.”  Each of these data sources is described below, as are the data processing steps employed, 

and the resulting sample dataset. 

2.1.  Data Sources 

The California Energy Commission (CEC), the California Public Utilities Commission (CPUC), 

and the Sacramento Municipal Utility District (SMUD) each provide financial incentives under 

different programs to encourage the installation of PV systems in residential applications, and 

therefore have addresses for virtually all of those systems, as well as accompanying data on the 

PV systems.4

 

  Through these programs, Berkeley Laboratory was provided information on 

approximately 42,000 homes where PV was installed, only a fraction of which (approximately 

9%) subsequently sold with the PV system in place.  The data provided included: address (street, 

street number, city, state and zip); incentive application and PV system install and operational 

dates; PV system size; and delineations as to whether the home was new or existing at the time 

the PV system was installed (where available). 

                                                 
4 The CEC and CPUC have both been collecting data on PV systems installed on homes in the utility service areas 
of investor owned utilities (e.g., PG&E, SCE, SDG&E) for which they have provided incentives, as have some of 
California’s publicly owned utilities (e.g., SMUD) that offer similar incentives.  The CEC began administering its 
incentive program in 1998, and provided rebates to systems of various sizes for both residential and commercial 
customers.  The CPUC began its program in 2001, initially focusing on commercial systems over 30 kW in size.  In 
January 2007, however, the CEC began concentrating its efforts on new residential construction through its New 
Solar Home Partnership program, and the CPUC took over the administration of residential retrofit systems through 
the California Solar Initiative program.  Separately, SMUD has operated a long-standing residential solar rebate 
program, but of smaller size than the efforts of the CEC and CPUC.   
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These addresses were then matched to addresses as maintained by Core Logic (CL)5

÷ address (e.g., street, street number, city, state and zip+4 code);  

, which they 

aggregate from both the California county assessment and deed recorder offices.  Once matched, 

CL provided real estate information on each of the California PV homes, as well as similar 

information on approximately 150,000 non-PV homes that were located in the same (census) 

block group and/or subdivision as the matched PV homes.  The data for both of these sets of 

homes included:  

÷ most recent (“second”) sale date and amount;  
÷ previous (“first”) sale date and amount (if applicable);  
÷ home characteristics (where available) (e.g., acres, square feet of living area, bathrooms, 

and year built);  
÷ assessed value;  
÷ parcel land use (e.g., commercial, residential);  
÷ structure type (e.g., single family residence, condominium, duplex);  
÷ housing subdivision name (if applicable)6

÷ census tract and census block group.   
; and 

 

These data, along with the PV incentive provider data, allowed us to determine if a home sold 

after a PV system was installed ("second" sale).  3,657 such homes were identified in total, and 

these homes, therefore, represent the possible sample of homes on which our analysis focused.  

A subset of these data for which "first" sale information was available and for which a PV 

system had not yet been installed as of this “first” sale, were culled out.  These “repeat sales” 

were also used in the analysis, as will be discussed in Section 3.   

 

In addition to the PV and real estate data, Berkeley Laboratory obtained from Fiserv a zip-code-

level weighted repeat sales index of housing prices in California from 1970 through mid-2009, 

by quarter.  These indices, where data were available, were differentiated between low, middle, 

                                                 
5 More information about this product can be obtained from http://www.corelogic.com/.  Note that Core Logic, Inc. 
was formerly known as First American Core Logic.   
6 In some cases the same subdivisions were referred to using slightly different names (e.g., “Maple Tree Estates” & 
“Maple Trees Estates”).  Therefore, an iterative process of matching based on the names, the zip code, and the 
census tract were used to create “common” subdivision names, which were then used in the models, as discussed 
later. 

http://www.corelogic.com/
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and high home price tiers, to accommodate the different appreciation/depreciation rates of 

market segments.  Using these indices, all sale prices were adjusted to Q1, 2009 prices.7

 

   

From Sammamish Data, Berkeley Laboratory purchased x/y coordinates for each zip+4 code, 

which allowed the mapping of addresses to street level accuracy.8  Additionally, Berkeley 

Laboratory obtained from the California Natural Resources Agency (via the California 

Environmental Resources Evaluation System, CERES) a 30 meter level Digital Elevation Map 

(DEM) for the state of California.9

2.2.  Data Processing 

  Combining these latter two sets of data, a street level 

elevation could be obtained for each home in the dataset, which allowed the construction of a 

variable defined as the elevation of a home relative to its (census) block group.  This relative 

elevation served as a proxy for “scenic vista”, a variable used in the analysis. 

Data cleaning and preparation for final analysis was a multifaceted process involving selecting 

transactions where all of the required data fields were fully populated, determining if sales of PV 

homes occurred after the PV system was installed, matching the homes to the appropriate index, 

ensuring the populated fields were appropriately coded, and finally, eliminating obviously 

suspicious observations (e.g., not arms length transactions, outliers, etc.).  Initially provided were 

a total of 150,000 detached single family residential sale records without PV and a total of 3,657 

with PV.  These totals, however, were substantially reduced (by approximately 65,000 records, 

1,400 of which were PV sales) because of missing/erroneous core characteristic data (e.g., sale 

date, sale price, year built, square feet).10

                                                 
7 The inflation adjustment instrument used for this analysis is the Fiserv Case-Shiller Index.  This index is a 
weighted repeat sales index, accumulated quarterly at, optimally, the zip code level over three home price tiers (e.g., 
low, middle and high prices).  More information can be found at: 

  Additionally, the final dataset was reduced (by 

approximately 14,000 records, 300 of which were PV sales) because some sales occurred outside 

the range of the index that was provided (January 1970 to June 2009).  Moreover, to focus our 

analysis on more-typical California homes and minimize the impact of outliers or potential data-

http://www.caseshiller.fiserv.com/indexes.aspx  
8 More information about this product can be obtained from http://www.sammdata.com/  
9 More information about this product can be obtained from http://www.ceres.ca.gov/  
10 Examples of “erroneous” data might include a year built or sale date that is in the future (e.g., “2109” or “Jan 1, 
2015”, respectively), or large groups of homes that were listed at the same price in the same year in the same block 
group that were thought to be “bulk” sales and therefore not valid for our purposes.   

http://www.caseshiller.fiserv.com/indexes.aspx
http://www.sammdata.com/
http://www.ceres.ca.gov/
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entry errors on our results, observations not

Table 1

 meeting the following criteria were screened out (see 

 for variable descriptions):  

÷ the inflation adjusted most recent (second) sale price (asp2) is between $85,000 and 
$2,500,000;11

÷ the number of square feet (sqft) is greater than 750;  
  

÷ asp2 divided by sqft is between $40 and $1,000;  
÷ the number of acres is less than 25 and greater than sqft divided by 43,560 (where one 

acre equals 43,560 sqft);12

÷ the year the home was built (yrbuilt) is greater than 1900;  
  

÷ the age of the home (in years) at the time of the most recent sale (ages2) is greater than or 
equal to negative one;  

÷ the number of bathrooms (baths) is greater than zero and less than ten;  
÷ the size of the PV system (size) is greater than 0.5 and less than 10 kilowatts (kW);  
÷ each block group contains at least one PV home sale and one non-PV home sale; and  
÷ the total assessed value (avtotal), as reported by the county via Core Logic, is less than or 

equal to the predicted assessed value (pav), where pav = sp2*1.02^(2010-year of sale).13

 
  

In addition, the repeat sales used in the analysis had to meet the following criteria:  

÷ the difference in sale dates (sddif) between the most recent (second) sale date (sd2) and 
the previous (first) sale date (sd1) is less than 20 years;  

÷ PV is not installed on the home as of sd1; and  
÷ the adjusted annual appreciation rate (adjaar) is between -0.14 and 0.3 (where adjaar = 

ln(asp2/asp1)/(sddif/365), which corresponds to the 5th and 95th percentile for the 
distribution of adjaar.14

 
   

                                                 
11 An alternative screen was tested that limited the data to homes under $1 million (leaving 90% of the data) and 
$600,000 (leaving 75%), with no significant change to the results. 
12 An alternative screen that incorporated the number of stories for the home along  with the number of square feet in 
calculating the “footprint”, and therefore allowed smaller parcels to be used, was also explored, with no significant 
change in results.   
13 This screen was intended to help ensure that homes that had significant improvements since the most recent sale, 
which would be reflected in a higher assessed value than would otherwise be the maximum allowable under 
California property tax law, were removed from the dataset.  The screen was not applied to homes that sold in 2009, 
however, because, in those cases, assessed values often had not been updated to reflect the most recent sale. 
14 This final screen was intended to remove homes that had unusually large appreciation or deprecations between 
sales, after adjusting for inflation, which could indicate that the underlying home characteristics between the two 
sales changed (e.g., an addition was added, the condition of the home dramatically worsened, etc.), or the data were 
erroneous. 
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Table 1: Variable Descriptions 

 

2.3. Data Summary 

The final full dataset includes a total of 72,319 recent sales, 1,894 of which are PV homes and 

70,425 of which are non-PV (see Table 2).  The homes with PV systems are distributed evenly 

between new (51%) and existing (49%) home types, while the non-PV homes are weighted 

toward existing homes (62%) over new (38%) (see Table 5).  The final repeat sales dataset of 

homes selling twice total 28,313 homes, of which 394 are PV and 27,919 are non-PV (see Table 

3).   

 

As indicated in Table 2, the average non-PV home in the full sample (not the repeat sales 

sample) sold for $584,740 (unadjusted) in late 2005, which corresponds to $480,862 (adjusted) 

Variable Description
acre size of the parcel (in acres)
acregt1 number of acres more than one
acrelt1 number of acres less than one
adjaar adjusted annual appreciation rate
ages2 age of home as of sd2
ages2sqr ages2 squared
asp1 inflation adjusted sp1 (in 2009 dollars)
asp2 inflation adjusted sp2 (in 2009 dollars)
avtotal total assessed value of the home
bath number of bathrooms
bgre_100 relative elevation to other homes in block group (in 100s of feet)
elev elevation of home (in feet)
lasp1 natural log of asp1
lasp2 natural log of asp2
pav predicted assessed value
pvage age of the PV system at the time of sale
sd1 first sale date
sd2 second sale date
sddif number of days separating sd1 and sd2
size size (in STC DC kW) of the PV system
sp1 first sale price (not adjusted for inflation)
sp2 second sale price (not adjusted for inflation)
sqft size of living area
sqft_1000 size of living area (in 1000s of square feet)
yrbuilt year the home was built
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in 2009 dollars.15  This “average” home is built in 1986, is 19 years old at the time of sale, has 

2,200 square feet of living space, has 2.6 bathrooms, is situated on a parcel of 0.3 acres, and is 

located at the mean elevation of the other homes in the block group.  On the other hand, the 

average PV home in the full sample sold for $660,222 in early 2007, which corresponds to 

$537,442 in 2009 dollars.  Therefore, this “average” PV home, as compared to the “average” 

non-PV home, is higher in value.  This difference might be explained, in part, by the fact that the 

average PV home is slightly younger at the time of sale (by two years), slightly bigger (by 200 

square feet), has more bathrooms (by 0.3), is located on a parcel that is slightly larger (by 0.06 

acres), and, of course, has a PV system (which is, on average, 3,100 watts and 1.5 years old).16

 

   

The repeat sale dataset, as summarized in Table 3, shows similar modest disparities between PV 

and non-PV homes, with the “average” PV homes selling for more (in 2009 $) in both the first 

and second sales.  Potentially more telling, though, non-PV homes show a slight depreciation (of 

-1.4%) between sales after adjusting for inflation, while PV homes show a modest appreciation 

(of 3.2%).  Average PV homes in the sample are found to be slightly bigger (by 100 square feet), 

occupy a slightly larger parcel (by 0.2 acres), older (by 10 years), and, of course, have a PV 

system (which is, on average, 4,030 watts and 2.5 years old).  

 

Focusing on the full dataset geographically (see Table 4 and Figure 1), we find that it spans 31 

counties with the total numbers of PV and non-PV sales ranging from as few as nine (Humboldt) 

to as many as 11,991 (Placer).  The dataset spans 835 separate (census) block groups (not shown 

in the table), though only 162 (18.7%) of these block groups contain subdivisions with at least 

one PV sale.  Within the block groups that contain subdivisions with PV sales there are 497 

subdivision-specific delineations.  As shown in Table 5, the data on home sales are fairly evenly 

split between new and existing home types, are located largely within four utility service areas, 

                                                 
15 The adjusted values, which are based on a housing price index, demonstrate the large-scale price collapse in the 
California housing market post 2005; that is, there has been significant housing price depreciation.  
16 Age of PV system at the time of sale is determined by comparing the sale date and ideally an “installation date”, 
which corresponds to the date the system was operational, but, in some cases, the only date obtained was the 
“incentive application date”, which might precede the installation date by more than one year.  For this reason the 
age of the system reported for this research is lower than the actual age. 
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with the largest concentration in PG&E's territory, and occurred over eleven years, with the 

largest concentration of PV sales occurring in 2007 and 2008. 

 

In summary, the full dataset shows higher sales prices for the average PV home than the average 

non-PV home, while the repeat sales dataset shows positive appreciation between sales for PV 

homes, but not for non-PV homes. Though these observations seem to indicate that a PV sales 

price premium exists, these simple comparisons do not take into account the other underlying 

differences between PV and non-PV homes (e.g., square feet), their neighborhoods, and the 

market conditions surrounding the sales.  The hedonic and difference-in-difference statistical 

models discussed in the following section are designed to do just that.   

Table 2: Summary Statistics of Full Dataset 

 

Variable n Mean Std. Dev. Min Max
acre 70425 0.3 0.8 0.0 24.8
acregt1 70425 0.1 0.7 0.0 23.8
acrelt1 70425 0.2 0.2 0.0 1.0
ages2 70425 19 23.3 -1 108
ages2sqr 70425 943 1681 0 11881
asp2 70425 480,862$    348,530$    85,007$      2,498,106$ 
avtotal 70425 497,513$    359,567$    10,601$      3,876,000$ 
bath 70425 2.6 0.9 1 9
bgre_100 70425 0.0 1.2 -18.0 19.0
elev 70425 424 598 0 5961
lasp2 70425 12.9 0.6 11.4 14.7
pvage 70425 0 0 0 0
sd2 70425 9/30/2005 793 days 1/7/1999 6/30/2009
size 70425 0 0 0 0
sp2 70425 584,740$    369,116$    69,000$      4,600,000$ 
sqft_1000 70425 2.2 0.9 0.8 9.3
yrbuilt 70425 1986 23 1901 2009

Variable n Mean Std. Dev. Min Max
acre 1894 0.4 1.0 0.0 21.6
acregt1 1894 0.1 0.9 0.0 20.6
acrelt1 1894 0.2 0.2 0.0 1.0
ages2 1894 17.3 24.5 -1 104
ages2sqr 1894 937 1849 0 11025
asp2 1894 537,442$    387,023$    85,973$      2,419,214$ 
avtotal 1894 552,052$    414,574$    23,460$      3,433,320$ 
bath 1894 2.9 1 1 7
bgre_100 1894 0.2 1.3 -10.0 17.9
elev 1894 414 584 0 5183
lasp2 1894 13.0 0.6 11.4 14.7
pvage 1894 1.5 2.0 -1.0 9.0
sd2 1894 3/28/2007 622 days 8/1/2000 6/29/2009
size 1894 3.1 1.6 0.6 10.0
sp2 1894 660,222$    435,217$    100,000$    3,300,000$ 
sqft_1000 1894 2.4 0.9 0.8 11.0
yrbuilt 1894 1989 25 1904 2009

Non-PV Homes

PV Homes
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Table 3: Summary Statistics of Repeat Sale Dataset 

 
 

Variable n Mean Std. Dev. Min Max
acre 27919 0.3 0.7 0.0 23.2
acregt1 27919 0.1 0.6 0.0 22.2
acrelt1 27919 0.2 0.2 0.0 1.0
ages2 27919 23.6 22.7 0 108
ages2sqr 27919 1122.0 1775.0 1.0 11881.0
asp1 27919 488,127$    355,212$    85,398$      2,495,044$ 
asp2 27919 481,183$    347,762$    85,007$      2,472,668$ 
avtotal 27919 498,978$    360,673$    35,804$      3,788,511$ 
bath 27919 2.5 0.8 1 9
bgre_100 27919 0.0 1.3 -17.7 19.0
elev 27919 426 588 0 5961
lasp1 27919 12.9 0.6 11.4 14.7
lasp2 27919 12.9 0.6 11.4 14.7
pvage 27919 0 0 0 0
sd1 27919 5/5/2001 1780 days 11/1/1984 12/11/2008
sd2 27919 5/14/2006 786 days 3/11/1999 6/30/2009
sddif 27919 1835 1509 181 7288
size 27919 0 0 0 0
sp1 27919 444,431$    287,901$    26,500$      2,649,000$ 
sp2 27919 577,843$    371,157$    69,000$      3,500,000$ 
sqft_1000 27919 2.1 0.8 0.8 7.7
yrbuilt 27919 1982 23 1901 2008

Variable n Mean Std. Dev. Min Max
acre 394 0.5 1.4 0.0 21.6
acregt1 394 0.2 1.3 0.0 20.6
acrelt1 394 0.2 0.2 0.0 1.0
ages2 394 34.6 25.6 1 104
ages2sqr 394 1918.0 2336.0 4.0 11025.0
asp1 394 645,873$    417,639$    110,106$    2,339,804$ 
asp2 394 666,416$    438,544$    91,446$      2,416,498$ 
avtotal 394 682,459$    478,768$    51,737$      3,433,320$ 
bath 394 2.6 0.9 1 7
bgre_100 394 0.1 1.6 -5.5 17.9
elev 394 479 581 3 3687
lasp1 394 13.2 0.6 11.6 14.7
lasp2 394 13.2 0.6 11.4 14.7
pvage 394 2.5 1.6 -1.0 9.0
sd1 394 11/22/1999 1792 days 11/30/1984 1/7/2008
sd2 394 1/9/2007 672 days 8/1/2000 6/29/2009
sddif 394 2605 1686 387 7280
size 394 4.03 1.94 0.89 10
sp1 394 492,368$    351,817$    81,500$      2,500,000$ 
sp2 394 800,359$    489,032$    121,000$    3,300,000$ 
sqft_1000 394 2.2 0.8 0.8 5.3
yrbuilt 394 1972 26 1904 2008

Non-PV Homes

PV Homes
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Table 4: Frequency Summary by California County 

 

CA County Non-PV PV Total
Alameda 4,826 153 4,979
Butte 457 12 469
Contra Costa 5,882 138 6,020
El Dorado 938 85 1,023
Humboldt 7 2 9
Kern 2,498 53 2,551
Kings 134 5 139
Los Angeles 3,368 82 3,450
Marin 1,911 61 1,972
Merced 48 2 50
Monterey 10 2 12
Napa 36 1 37
Orange 1,581 44 1,625
Placer 11,832 159 11,991
Riverside 4,262 87 4,349
Sacramento 10,928 483 11,411
San Bernardino 2,138 50 2,188
San Diego 1,083 30 1,113
San Francisco 407 16 423
San Joaquin 1,807 20 1,827
San Luis Obispo 232 1 233
San Mateo 2,647 92 2,739
Santa Barbara 224 7 231
Santa Clara 6,127 157 6,284
Santa Cruz 90 1 91
Solano 2,413 39 2,452
Sonoma 1,246 32 1,278
Tulare 774 14 788
Ventura 1,643 42 1,685
Yolo 16 1 17
Yuba 860 23 883

Total 70,425 1,894 72,319
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Figure 1: Map of Frequencies of PV Homes by California County 
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Table 5: Frequency Summary by Home Type, Utility and Sale Year 

 
 

  

Home Type * Non-PV PV Total 
New Home 26,938 935 27,873
Existing Home 43,487 897 44,384

Utility ** Non-PV PV Total 
Pacific Gas & Electric 
(PG&E)

36,137 1,019 37,156

Southern California 
Edison (SCE)

14,502 337 14,839

San Diego Gas & 
Electric (SDG&E)

8,191 35 8,226

Sacramento Municipal 
Utility District (SMUD)

11,393 498 11,891

Other 202 5 207

Sale Year Non-PV PV Total 
1999 110 0 110
2000 379 1 380
2001 1,335 10 1,345
2002 6,278 37 6,315
2003 8,783 63 8,846
2004 10,888 153 11,041
2005 10,678 168 10,846
2006 9,072 173 9,245
2007 8,794 472 9,266
2008 9,490 642 10,132
2009 4,618 175 4,793

* A portion of the PV homes could not be classified as either new or 
existing and therefore are not included in these totals
** Non-PV utility frequencies were estimated by mapping block groups 
to utility service areas, and then attributing the utility to all homes 
that were located in the block  group
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3. Methods and Statistical Models 

3.1.  Methodological Overview 

The data, as outlined above, not only show increased sales values and appreciation for PV homes 

(in 2009 $) over non-PV homes, but also important differences between PV and non-PV homes 

as regards other home, site, neighborhood and market characteristics that could, potentially, be 

driving these differences in value and appreciation.  A total of 21 empirical model specifications, 

with a high reliance on the hedonic pricing model, are used in this paper to disentangle these 

potentially competing influences in order to determine whether and to what degree PV homes 

sell for a premium.   

 

The basic theory behind the hedonic pricing model starts with the concept that a house can be 

thought of as a bundle of characteristics.  When a price is agreed upon between a buyer and 

seller there is an implicit understanding that those characteristics have value.  When data from a 

number of sales transactions are available, the average individual marginal contribution to the 

sales price of each characteristic can be estimated with a hedonic regression model (Rosen, 1974; 

Freeman, 1979).  This relationship takes the basic form: 

 

Sales price = f (home and site, neighborhood, and market characteristics)   

 

“Home and site characteristics” might include, but are not limited to, the number of square feet 

of living area, the size of the parcel of land, and the presence of a PV system.  “Neighborhood” 

characteristics might include such variables as the crime rate, the quality of the local school 

district, and the distance to the central business district.  Finally, “market characteristics” might 

include, but are not limited to, temporal effects such as housing market inflation/deflation.  

 

A variant of the hedonic model is a repeat sales model, which holds constant many of the 

characteristics discussed above, and compares inflation adjusted selling prices of homes that 

have sold twice, both before a condition exists (e.g., before a PV system is installed on the home) 

and after the condition exists (e.g., after a PV system is installed on the home), and across PV 
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and non-PV homes.  This repeat sales model, in the form used in this paper, is referred to as a 

difference-in-difference (DD) model, and is discussed in more detail later. 

 

To test for the impact of PV systems on residential selling prices, a series of “base” hedonic 

models, a “base” difference-in-difference model, a series of robustness models, and two “other” 

models are estimated for this research.17

3.2. Variables Used in Models 

  As discussed later, these models are used to test for 

fixed (whether the home has a PV system) and continuous (the size of the PV system) effects 

using the full dataset of PV homes.  They are also used to test for any differences that exist 

between new and existing PV homes and between homes with PV systems of different ages, and 

to test for the possibility of non-linear returns to scale based on the size of the PV system or the 

home itself.  Before describing these models in more detail, however, a summary of the variables 

to be included in the models is provided.   

In each base model, be it hedonic or difference-in-difference, four similar sets of parameters are 

estimated, namely coefficients on the variables of interest and coefficients for three sets of 

controls that include home and site characteristics, neighborhood (census block group) fixed 

effects, and temporal (year and quarter) fixed effects.  The variables of interest are the focus of 

the research, and include such variables as whether the home has a PV system installed or not, 

the size of the PV system, and interactions between these two variables and others, such as the 

size of the home or the age of the PV system.  To accurately measure these variables of interest 

(and their interactions) other potentially confounding variables need to be controlled for in the 

models.  The base models differ in their specification and testing of the variables of interest, as 

discussed later, but use the same three sets of controls.   

 

The first of these sets of control variables accounts for differences across the dataset in home and 

site-specific characteristics, including the age of the home (linear and squared), the total square 

feet of living area, and the relative elevation of the home (in feet) to other homes in the block 

group; the latter variable serves as a proxy for “scenic vista,” a value-influencing characteristic 
                                                 
17 As will be discussed later, each of the “base” models is coupled with a set of two or three robustness models.  The 
“other” models are presented without “robustness” models. 
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(see e.g., Hoen et al., 2009).18

 

  Additionally, the size of the property in acres was entered into the 

model in spline form to account for different valuations of less than one acre and greater than 

one acre. 

The second set of controls, the geographic fixed effects variables, includes dummy variables that 

control for aggregated “neighborhood” influences, which, in our case, are census block groups.19  

A census block group generally contains between 200 and 1,000 households,20 and is delineated 

to never cross boundaries of states, counties, or census tracts, and therefore, in our analysis, 

serves as a proxy for “neighborhood.”  To be usable, each block group had to contain at least one 

PV home and one non-PV home.  The estimated coefficients for this group of variables capture 

the combined effects of school districts, tax rates, crime, distance to central business district and 

other block group specific characteristics.  This approach greatly simplifies the estimation of the 

model relative to determining these individual characteristics for each home, but interpreting the 

resulting coefficients can be difficult because of the myriad of influences captured by the 

variables.  Because block groups are fairly small geographically, spatial autocorrelation21

 

 is also, 

to some degree, dealt with through the inclusion of these variables. 

Finally, the third set of controls, the temporal fixed effect variables, includes dummy variables 

for each quarter of the study period to control for any inaccuracies in the housing inflation 

adjustment that was used.  A housing inflation index is used to adjust the sales prices throughout 

the study period to 2009 prices at a zip code level across as many as three price tiers.  Although 

                                                 
18 Other home and site characteristics were also tested, such as the condition of the home, the number of bathrooms, 
the number of fireplaces, and if the home had a garage and/or a pool. Because these home and site characteristics 
were not available for all home transactions (and thus reduced the sample of homes available), did not add 
substantial explanatory power to the model, and did not affect the results substantively, they were not included in the 
model results presented in this paper.   
19 For a portion of the dataset, a common subdivision name was identified, which, arguably, serves as a better proxy 
for neighborhood than block group.  Unfortunately, not all homes fell within a subdivision.  Nonetheless, a separate 
combined subdivision-block group fixed effect was tested and will be discussed later. 
20 Census block groups generally contain between 600 and 3,000 people, and the median household size in 
California is roughly 3. 
21 Spatial Autocorrelation - a correlation between neighbors' selling prices - can produce unstable coefficient 
estimates, yielding unreliable significance tests in hedonic models if not accounted for.  One reason for this spatial 
autocorrelation is omitted variables, such as neighborhood characteristics (e.g., distance to the central business 
district), which affect all properties within the same area similarly.  Having micro-spatial controls, such as block 
groups or subdivisions, helps control for such autocorrelation. 
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this adjustment is expected to greatly improve the model - relative to using just a temporal fixed 

effect with an unadjusted price - it is also assumed that because of the volatility of the housing 

market, the index may not capture price changes perfectly and therefore the model is enhanced 

with the additional inclusion of these quarterly controls.22

3.3.  Fixed and Continuous Effect Hedonic Models 

 

The analysis begins with the most basic model comparing prices of all of the PV homes in the 

sample (whether new or existing) to non-PV homes across the full dataset.  As is common in the 

literature (Malpezzi, 2003; Sirmans et al., 2005b; Simons and Saginor, 2006), a semi-log 

functional form of the hedonic pricing model is used where the dependent variable, the (natural 

log of) sales price (P), is measured in zip code-specific inflation-adjusted (2009) dollars.  To 

determine if an average-sized PV system has an effect on the sale price of PV homes (i.e., a fixed 

effect) we estimate the following base fixed effect model: 

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i itk
a

ln(P ) T N X PVüû ü ü ü üõ  (1) 

where 

Pitk represents the inflation adjusted sale price for transaction i, in quarter t, in block group k,  

à îç åïñ óêëçåôëå êè îëåñèóñéå ôóèêçç åïñ ðäíí çôìéíñü 

Tt is the quarter in which transaction i occurred, 

Nk is the census block group in which transaction i occurred, 

Xi is a vector of a home characteristics for transaction i (e.g., acres, square feet, age, etc.), 

PVi is a fixed effect variable indicating a PV system is installed on the home in transaction i,  

ù1 is a parameter estimate for the quarter in which transaction i occurred,  

ù2 is a parameter estimate for the census block group in which transaction i occurred,  

ù3 is a vector of parameter estimates for home characteristics a,  

ù4 is a parameter estimate for the PV fixed effects variable, and 

øitk is a random disturbance term for transaction i,in quarter t, in block group k. 

 

                                                 
22 A number of models were tested both with and without these temporal controls and with a variety of different 
temporal controls (e.g., monthly) and temporal/spatial controls (e.g., quarter and tract interactions).  The quarterly 
dummy variables were the most parsimonious, and none of the other approaches impacted the results substantively.   
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The parameter estimate of primary interest in this model is ù4, which represents the marginal 

percentage change in sale price with the addition of an average sized PV system.  If differences 

in selling prices exist between PV and non-PV homes, we would expect the coefficient to be 

positive and statistically significant. 

 

An alternative to equation (1) is to interact the PV fixed effect variable (PVi) with the size (in 

kW) of the PV system as installed on the home at the time of sale (SIZEi), thereby producing an 

estimate for the differences in sales prices as a function of size of the PV system.  This base 

continuous effect model takes the form: 

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i i itk
a

ln(P ) T N X PV SIZEüû ü ü ü ö üõ  (2) 

where  

SIZEi is a continuous variable for the size (in kW) of the PV system installed on the home 

prior to transaction i,  

ù4 is a parameter estimate for the percentage change in sale price for each additional kW 

added to a PV system, and all other terms are as were defined for equation (1).   

 

If differences in selling prices exist between PV and non-PV homes, we would expect the 

coefficient to be positive and statistically significant, indicating that for each additional kilowatt 

added to the PV system the sale price increases by ù4 (in % terms).  

 

This continuous effect specification may be preferable to the PV fixed effect model because one 

would expect that the impact of PV systems on residential selling prices would be based, at least 

partially, on the size of the system, as size is related to energy bill savings.23

                                                 
23 Ideally, the energy bill savings associated with individual PV systems could be entered into the model directly, 
but these data were not available.  Moreover, estimating the savings accurately on a system-by-system basis was not 
possible because of the myriad of different rate structures in California, the idiosyncratic nature of energy use at the 
household level, and variations in PV system designs and orientations. 

  Moreover, this 

specification allows for a direct estimate of any PV home sales premium in dollars per watt 

($/watt), which is the form in which other estimates – namely average net installed costs – are 

reported.  With the previous fixed effects specification, a $/watt estimate can still be derived, but 
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not directly.  Therefore, where possible in this paper, greater emphasis is placed on the 

continuous effect specification than on the fixed effect estimation.     

 

As mentioned earlier, for each base model we explore a number of different robustness models to 

better understand if and to what degree the results are unbiased.  In the present research, two 

areas of bias are of particular concern: omitted variable bias and sample selection bias.   

 

The omitted variables that are of specific concern are any that might be correlated with the 

presence of PV, and that might affect sales prices.  An example is energy efficiency (EE) 

improvements, which might be installed contemporaneously with a PV energy system.  If many 

homes with PV have EE improvements, whereas the comparable non-PV homes do not, then 

estimates for the effects of PV on selling prices might be inclusive of EE effects and, therefore, 

may be inappropriately high.  Any other value-influencing home improvements (e.g., kitchen 

remodels, new roofs, etc.), if correlated with the presence of PV, could similarly bias the results 

if not carefully addressed. 

 

With respect to selection bias, the concern is that the distribution of homes that have installed PV 

may be different from the broad sample of homes on which PV is not installed.  If both sets of 

homes are assumed to have similar distributions but are, in point of fact, dissimilar due to 

selection, then the estimates for the effects of PV on the selling price could be inclusive of these 

underlying differences but attributed to the existence of PV, thereby also potentially biasing the 

results. 

 

To mitigate the issue of omitted variable bias, one robustness model uses the same data sample 

as the base model but a different model specification.  Specifically, a combined subdivision-

block group fixed effect variable can be substituted, where available, in place of the block group 

fixed effect variable as an alternative proxy for “neighborhood.”  Potentially omitted variables 

are likely to be more similar between PV and non-PV homes at the subdivision level than at the 
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block group level, and therefore this model may more-effectively control for such omitted 

variables.24

 

  

To mitigate the issue of selection bias, one robustness model uses the same model specification 

as the base model but with an alternative (subset) of the data sample.  Specifically, instead of 

using the full dataset with equations (1) and (2), a “coarsened exact matched” dataset is used 

(King et al., 2010).25

 

  This matching procedure results in a reduced sample of homes to analyze, 

but the PV and non-PV homes that remain in the matched sample are statistically equal on their 

covariates after the matching process (e.g., PV homes within a block group are matched with 

non-PV homes such that both groups are similar in the number of bathrooms, date of sale, etc.).  

As a result, biases related to selection are minimized.   

Finally, specific to equation (2), a robustness model to mitigate both omitted variable and 

selection bias is constructed in which the sample is restricted to include only

                                                 
24 Subdivisions are often geographically smaller than block groups, and therefore more accurately control for 
geographical influences such as distance to central business district.  Moreover, homes in the same subdivision are 
often built at similar times using similar materials and therefore serve as a control for a variety of house specific 
characteristics that are not controlled for elsewhere in the model.  For example, all homes in a subdivision will often 
be built using the same building code with similar appliances being installed, both of which might control for the 
underlying energy efficiency (EE) characteristics of the home.  For homes not situated in a subdivision, the block 
group delineation was used, and therefore these fixed effects are referred to as “combined subdivision-block group” 
delineations.  

 PV homes (in place 

of the full sample of PV and non-PV homes).  Because this model does not include non-PV 

“comparable” homes, sales prices of PV homes are “compared” against each other based on the 

size of the PV systems, while controlling for the differences in the home via the controlling 

characteristics (e.g., square feet of living space).  PV system size effects are therefore estimated 

without the use of non-PV homes, providing an important comparison to the base models, while 

also directly addressing any concerns about the inherent differences between PV and non-PV 

homes (e.g., whether energy efficient upgrades were made contemporaneously with the PV) and 

therefore omitted variable and sample selection bias.  

25 The procedure used, as described in the referenced paper, is coarsened exact matching (cem) in Stata, available at: 
http://ideas.repec.org/c/boc/bocode/s457127.html.  The matching procedure creates statistically matched sets of PV 
and non-PV homes in each block group, based on a set of covariates, which, for this research, include the number of 
square feet, acres, and baths, as well as the age of the home, its elevation, and the date at which it sold.  Because this 
matching process excludes non-PV homes that are without a statistically similar PV match (and vice versa), a large 
percentage of homes (approximately 80% non-PV and 20% PV) are not included in the resulting dataset. 
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3.4.  New and Existing Home Models 

Although equations (1) and (2) are used to estimate whether a PV system, on average, effects 

selling prices across the entire data sample, they do not allow one to distinguish any such effects 

as a function of house type, specifically whether the home is new or existing.  As discussed 

earlier, new homes with PV might have different premiums than existing homes.  To try to tease 

out these possible differences, two base hedonic models are estimated using equation (2), one 

with only new homes and the other with only existing homes.26

 

  Comparing the coefficient of the 

variable of interest (ù4) between these two models allows for an assessment of the relative size of 

the impact of PV systems across the two home types. 

Additionally, two sets of robustness models that were discussed earlier are also applied to the 

new and existing home models, one using the coarsened exact matched datasets and the other 

using the combined subdivision-block group delineations.  These models test the robustness of 

the results for selection and omitted variable bias, respectively.  Although it is discussed 

separately as a base model in the following subsection, the difference-in-difference model, using 

repeat sales of existing homes, also doubly serves as a robustness test to the existing homes base 

model.   

3.4.1. Difference-in-Difference Models 

One classic alternative to estimating a hedonic model, as briefly discussed earlier, is to estimate a 

difference-in-difference (DD) model (Wooldridge, 2009).  This model (see Table 1) uses a set of 

homes that have sold twice, both with and without PV, and provides estimates of the effect of 

adding PV to a subset of those homes as of the second sale (“DD” as noted in Table 1), while 

simultaneously accounting for both the inherent differences in the PV and non-PV groups and

                                                 
26 New and existing homes were determined in an iterative process.  For PV homes, the type of home was often 
specified by the data provider.  It was also discovered that virtually all of the new PV homes (as specified by the PV 
data providers) had ages, at the time of sale, between negative one and two years, inclusive, whereas the existing PV 
homes (as specified by the PV data providers) had ages greater than two years in virtually every case.  The small 
percentage (3%) of PV homes that did not fit these criteria were excluded from the models.  For non-PV homes, no 
data specifying the home type were available, therefore, groupings were created following the age at sale criteria 
used for PV homes (e.g., ages between negative one and two years apply to new non-PV homes).   

 

the trend in housing prices between the first and second sales of non-PV homes.  Repeat sales 

models of this type are particularly effective in controlling for selection and certain types of 
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omitted variable bias.  In the former case, any underlying difference in home prices between PV 

and non-PV homes prior to the addition of PV is controlled for.  In the latter case, PV and non-

PV homes are assumed to have undergone mostly similar changes (e.g., home improvements) 

between sales.  Any changes to the home that are coincident with the installation of a PV system 

(or the PV system household), on the other hand, are not directly controlled for in this model, 

though there is reason to believe that any such remaining influences are not imposing substantial 

bias in the present study.27

  

 

The set of PV homes that are used in the DD model are, by default, existing homes (i.e., the 

home was not new when the PV system was installed).  Estimates derived from this model, 

therefore, apply to - while also serving as a robustness tests for - the existing home models as 

specified above.   

Table 6: Difference-in-Difference Description 

 
 

The base DD model is estimated as follows:   

þ ý þ ý þ ý þ ýitk 1 t 2 k 3 i 4 i 5 i 6 i itk
a

ln(P ) T N X PVH (SALE2 ) (PVS )üû ü ü ü ü ü üõ  (3) 

where 

PVHi is a fixed effect variable indicating if a PV system is or will be

                                                 
27 Support for this assumption comes from two sources.  Although surveys (e.g., CPUC, 2010) indicate that PV 
homeowners install energy efficient “measures” with greater frequency than non-PV homeowners, the differences 
are relatively small and largely focus on lighting and appliances.  The former is not expected to substantially impact 
sales prices, while the latter could.  The surveys also indicate that PV homeowners tend to install other larger EE 
measures, such as building shell, water heating and cooling improvements, with greater frequency than non-PV 
homes.  Additionally, it might also be hypothesized that PV homeowners may be more-likely to have newer roofs 
(perhaps installed at the time of PV installation). Dastrop et al. (2010), however, investigated whether home 
improvements that might require a permit affect PV home sales premium estimates, and found they did not.  It 
should be noted that the PV Only model, discussed previously, directly addresses the concern of omitted variable 
bias for this analysis. 

 installed on the home in 

transaction i,  

Pre PV Post PV Difference
PV Homes PV1 PV2 ßöõ ù  öõ2 - PV1

Non-PV Homes NPV1 NPV2 ß÷öõ ù  ÷öõ2 - NPV1

øø ù ßöõ û ß÷öõ

1 and 2 denote time periods
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SALE2i is a fixed effect variable indicating if transaction i is the second of the two sales,  

PVSi is a fixed effect variable (an interaction between PVHi and SALE2i) indicating if 

transaction i is both the second of the two sales and contained a PV system at the time of 

sale,  

à îç åïñ óêëçåôëå êè îëåñèóñéå ôóèêçç åïñ ðäíí çôìéíñ, 

ù4 is a parameter estimate for homes that have or will have PV installed (i.e., from Table 6 

“PV1 – NPV1”),  

ù5 is a parameter estimate if transaction i êóóäèèñò ôç êð åïñ çñóêëò çôíñ þîúñúü ãß÷öõâýü  

ù6 is a parameter estimate if transaction i occurred as of the second sale and the home 

óêëåôîëñò öõ þîúñúü ãßöõ – ß÷öõâ êè ãøøâýü and all other terms are as were defined for 

equation (1).   

 

The coefficient of interest is ù6, which represents the percentage change in sale price, as 

expressed in 2009 dollars, when PV is added to the home, after accounting for the differences 

between PV and non-PV homes (ù4) and the differences between the initial sale and the second 

sale of non-PV homes (ù5).  If differences in selling prices exist between PV and non-PV homes, 

we would expect the coefficient to be positive and statistically significant.28

 

 

To further attempt to mitigate the potential for omitted variable bias, two robustness models are 

estimated for the base DD model: one with the combined subdivision-block group delineations 

and a second with a limitation applied on the number of days between the first and second sale.29

                                                 
28 This is the classic model form derived from a quasi-experiment, where the installation of PV is the treatment.  An 
alternative specification would look at the incremental effect of PV system size holding the starting differences 
between PV and non-PV homes as well as the time-trend in non-PV homes constant.  This model form was not 
evaluated in the current analysis effort, but could be considered grounds for future research in this area.    

  

The first robustness model is similar to the one discussed earlier.  The second robustness model 

accounts for the fact that the home characteristics used (in all models) reflect the most recent 

home assessment, and therefore do not necessarily reflect the characteristics at the time of the 

sale.  Especially worrisome are the first sales in the DD model, which can be as much as 20 years 

before the second sale.  To test if our results are biased because of these older sales - and the 

29 Ideally a matched dataset could be utilized, for reasons described earlier, but because the matching procedure 
severely limited the size of the dataset, the resulting dataset was too small to be useful.   
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large periods between sales - an additional data screen is applied in which the difference between 

the two sale dates is limited to five years.30

3.5. Age of the PV System for Existing Homes Hedonic Models 

 

The age of the PV system at the time of home sale could affect the sales price premium for 

existing homes (PV systems on new homes are, by definition, also new).  This might occur 

because older PV systems have a shorter expected remaining life and may become somewhat 

less efficient with age (and therefore deliver a lower net present value of bill savings), but also 

because older PV systems will have generated more energy bill savings for the home seller and 

the seller may therefore more-willingly accept a lower price.  Together, these factors suggest that 

premiums for older PV systems on existing homes would be expected to be lower than for newer 

systems.  In order to test this directly the following base model is estimated:     

þ ý þ ý þ ý þ ý1 2 3 4ln( )itk t k i i i i itk
a

P T N X PV SIZE AGEûü ü ü ü ö ö üõ  (4) 

where  

AGEi is a categorical variable for three groups of PV system age as of the time of sale of the 

home: 1) less than or equal to one year old; 2) between 2 and 4 years old; and, 3) five or 

more years old. 

 

Therefore, ù4 is a vector of parameter estimates for the percentage change in sales price for each 

additional kW added to a PV system for each of the three PV system age groups, and all other 

terms are as are defined for equation (2).  The assumption is that the coefficients for ù4 will be 

decreasing - indicating they are valued less - as the age of the PV systems decrease.  The sample 

used for this model is the same as for the existing home model defined previously. 

 

Additionally, two sets of robustness models are explored, one using the coarsened exact matched 

dataset and the other using the combined subdivision-block group delineations, to test the 

robustness of the results for selection and omitted variable bias, respectively.   

                                                 
30 As was discussed earlier, a screen for this eventuality (using adjaar) is incorporated in our data cleaning.  This 
test therefore serves as an additional check of robustness of the results. 
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3.6. Returns to Scale Hedonic Models 

As discussed earlier, it is not unreasonable to expect that any increases in the selling prices of PV 

homes may be non-linear with PV system size.  In equation (2), it was assumed that estimated 

price differences were based on a continuous linear relationship with the size of the system.  To 

explore the possibility of a non-linear relationship among the full sample of homes in the dataset, 

the following model is estimated:31

þ ý þ ý þ ý þ ý1 2 3 4 5ln( ) ( )itk t k i i i i i i itk
a

P T N X PV SIZE PV SIZE SIZEûü ü ü ü ö ü ö ö üõ

  

 (5) 

where  

ù5 is a parameter estimate for the percentage change in sales price for each additional kW 

added to a PV system squared, and all other terms are as are defined for equation (2).   

 

A negative statistically significant coefficient (ù5) would indicate decreasing returns to scale for 

larger PV systems, while a positive coefficient would indicate the opposite. 

 

Somewhat analogously, as was discussed previously, premiums for PV systems may be related 

to the size of the home.32

þ ý þ ý þ ý þ ý1 2 3 4 5

6

ln( ) ( )

( )

itk t k i i i i
a

i i i itk

P T N X SQFT PV SIZE

PV SIZE SQFT

üû ü ü ü ü ö ü

ö ö ü

õ

  To test this directly using the full dataset, the following model is 

estimated: 

 (6) 

where  

SQFTi is a continuous variable for the number of square feet for the home in transaction i,33

ù4 is a parameter estimate for the percentage change in sale price for each additional 1000 

square feet added to the home, 

 

                                                 
31 Neither this nor the following model is coupled with robustness models in this paper. 
32 PV system size is also somewhat correlated with house size as a result of the tendency for increasing energy use 
and larger roof areas on larger homes.  If this correlation was particularly strong then coefficient estimates could be 
imprecise. The correlation between PV house size and PV system size in the full sample of our data, however, is 
rather weak, at only 0.14.  Clearly, many factors other than house size impact the sizing of PV systems.  
33 In all of the previous models the number of square feet is contained in the vector of characteristics represented by 
Xi, but in this model it is separated out for clarity. 
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ù5 is a parameter estimate for the percentage change in sale price for each additional kW 

added to a PV system,  

ù6 is a parameter estimate for the percentage change in sale price for each additional 1000 

square feet added to PV homes, assuming the size of the PV system does not change, and 

all other terms are as were defined for equation (2).   

 

A negative statistically significant coefficient for ù6 would indicate decreasing returns to scale 

for PV systems as homes increase in size.  Alternatively, a positive and statistically significant 

coefficient would indicate increasing returns to scale for PV systems installed on larger homes. 
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3.7. Model Summary 

To summarize, the entire set of 21 estimated models discussed herein is shown in Table 7.  The 

following definitions of terms, all of which were discussed earlier, are relevant for interpreting 

the models listed in the table, and therefore are briefly reviewed again.   All “base” models are 

coupled with a set of “robustness” models (as noted by a capital “R” in the model number).  The 

“Other” (returns to scale) models are presented alone.  Models 1 - 4 and 6 - 8 use the hedonic 

pricing model, whereas Model 5 is based on the difference-in-difference (DD) model.  “Fixed” 

(versus “continuous”) means that the PV variable is entered into the regression as a zero-one 

dichotomous variable (for Models 1-1Rb and 5-5Rb), whereas “continuous” (for all other 

models) means that the model estimates the impact of an increase in PV system size on 

residential selling prices.  Base Models 1, 2, 7 and 8 use the full dataset, while Models 4 and 6 

are restricted to existing homes, Model 3 to new homes, and Model 5 to the repeat sales dataset.  

The “matched” models use the smaller dataset of coarsened exact matched (PV and non-PV) 

homes.  “Base” models estimate neighborhood fixed effects at the census block group level, 

whereas the “subdivision” models estimate neighborhood fixed effects at the combined 

subdivision-block group level. 

Table 7: Summary of Models 

  

Model 
Number Model Name

Base 
Model

Robustness 
Model

Other 
Models Dataset

Neighborhood               
Fixed Effects

1 Fixed - Base X Full Block Group
1Ra Fixed - Matched X Full Matched Block Group
1Rb Fixed - Subdivision X Full Subdivision/Block Group

2 Continuous - Base X Full Block Group
2Ra Continuous - Matched X Full Matched Block Group
2Rb Continuous - Subdivision X Full Subdivision/Block Group
2Rc Continuous - PV Only X PV Only Block Group

3 New Homes - Base X New Block Group
3Ra New - Matched X New - Matched Block Group
3Rb New - Subdivision X New Subdivision/Block Group

4 Existing Homes - Base X Existing Block Group
4Ra Existing - Matched X Existing - Matched Block Group
4Rb Existing - Subdivision X Existing Subdivision/Block Group

5 Difference-in-Difference (DD) - Base X Repeat Sales Block Group
5Ra Difference-in-Difference (DD) - Subdivision X Repeat Sales Subdivision/Block Group
5Rb Difference-in-Difference (DD) - Sddif < 5 Years X Repeat Sales w/ sddif < 5 Block Group

6 Age of System - Base X Existing Block Group
6Ra Age of System - Matched X Existing - Matched Block Group
6Rb Age of System - Subdivision X Existing Subdivision/Block Group

7 Returns to Scale - Size X Full Block Group
8 Returns to Scale - Square Feet X Full Block Group
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4. Estimation Results 

Estimation results for all 21 models (as defined in Table 7) are presented in Tables 8-11, with the 

salient results on the impacts of PV on homes sales prices summarized in Figures 2-4.34, 35  The 

adjusted R2 for all models is high, ranging from 0.93 to 0.95, which is notable because the 

dataset spanned a period of unusual volatility in the housing market.   The model performance 

reflects, in part, the ability of the inflation index and temporal fixed effects variables to 

adequately control for market conditions.36

 

   

Moreover, the sign and magnitude of the home and site control variables are consistent with a 

priori expectations, are largely stable across all models, and are statistically significant at the 1% 

level in most models.37

                                                 
34 For simplicity, this paper does not present the results for the quarter and block group (nor combined subdivision-
block group) fixed effects, which consist of more than 900 coefficients.  These are available upon request from the 
authors. 

  Each additional 1000 square feet of living area added to a home is 

estimated to add between 19% and 26% to its value, while the first acre adds approximately 40% 

to its value with each additional acre adding approximately 1.5%.  For each year a home ages, it 

is estimated that approximately 0.2% of its value is lost, yet at 60 years, age becomes an asset 

with homes older than that estimated to garner premiums for each additional year in age.  Finally, 

for each additional 100 feet above the median elevation of the other homes in the block group, a 

home’s value is estimated to increase by approximately 0.3%.  These results can be benchmarked 

to other research. Specifically, Sirmans et al. (2005a; 2005b) conducted a meta-analysis of 64 

hedonic pricing studies carried out in multiple locations in the U.S. during multiple time periods, 

and investigated similar characteristics as included in the models presented here, except for 

relative elevation.  As a group, each of the home and site characteristic estimates in the present 

35 All models were estimated with Stata SE Version 11.1 using the “areg” procedure with White’s correction for 
standard errors (White, 1980).  It should also be noted that all Durbin-Watson (Durbin and Watson, 1951) test 
statistics were within the acceptable range (Gujarati, 2003), there was little multicollinearity associated with the 
variables of interest, and all results were robust to the removal of any cases with a Cook’s Distance greater than 4/n 
(Cook, 1977) and/or standardized residuals greater than four. 
36 As mentioned in footnote 22, a variety of approaches were tested to control for market conditions, such as spatial 
temporal fixed effects (e.g., census block / year quarter) both with and without adjusted sale prices.  The models 
presented here were the most parsimonious.  As importantly, the results were robust to the various specifications, 
which, in turn, provides additional confidence that the effects presented are not biased by the fluctuating market 
conditions that have impacted the housing market for some years. 
37 In some models, where there is little variation between the cases on the covariate (e.g., acres), the results are non-
significant at the 10% level. 
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study differ from the mean Sirmans et al. estimates by no more than one half of one standard 

deviation.   

 

In summary, these results suggest that the hedonic and repeat sales models estimated here are 

effectively capturing many of the drivers to home sales prices in California, and therefore 

increasing confidence that those same models can be used to accurately capture any PV effects 

that may exist. 

4.1.  Fixed and Continuous Effect Hedonic Model Results 

The results from the base hedonic models (equations 1 and 2) are shown in Table 8 as Models 1 

and 2, respectively. These models estimate the differences across the full dataset between PV and 

non-PV homes, with Model 1 estimating this difference as a fixed effect, and Model 2 estimating 

the difference as a continuous effect for each additional kilowatt (kW) of PV added.  Also shown 

in the table are the results from the robustness tests using the coarsened exact matching 

procedure and the combined subdivision-block group delineations, as shown as Models 1Ra and 

1Rb for PV fixed effect models and Models 2Ra and 2Rb for continuous effect variables.  

Finally, the model that derives marginal impact estimates from only

 

 PV homes is shown in the 

table as Model 2Rc.   

Across all seven of these models (Models 1 – 2Rc), regardless of the specification, the variables 

of interest of PV and SIZE are positive and significant at the 10% level, with six out of seven 

estimates being significant at the 1% level.  Where a PV fixed effect is estimated, the coefficient 

can be interpreted as the percentage increase in the sales price of a PV home over the mean non-

PV home sales price in 2009 dollars based on an average sized PV system.  By dividing the 

monetary value of this increase by the number of watts for the average sized system, this 

premium can be converted to 2009 dollars per watt ($/watt).  For example, for base Model 1, 

multiplying the mean non-PV house value of $480,862 by 0.036 and dividing by 3120 watts, 

yields a premium of $5.5/watt (see bottom of Table 8).  Where SIZE, a continuous PV effect, is 

used, the coefficients reflect the percentage increase in selling prices in 2009 dollars for each 

additional kW added to the PV system.  Therefore, to convert the SIZE coefficient to $/watt, the 

mean house value for non-PV homes is multiplied by the coefficient and divided by 1000.  For 
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example, for base Model 2, $480,862 is multiplied by 0.012 and divided by 1000, resulting in an 

estimate of $5.8/watt.38

As summarized in Figure 2, these base model results for the impact of PV on residential selling 

prices are consistent with those estimated after controlling for subdivision fixed effects 

($5.4/watt and $5.6/watt for fixed and continuous effects, respectively), differing by no more 

than $0.2/watt.  On the other hand, the estimated PV premiums derived from the coarsened exact 

matched dataset are noticeably smaller, decreasing by 20 to 30%, and ranging from $3.9/watt to 

$4.8/watt for fixed and continuous effects, respectively.  Alternatively, the PV only Model 2Rc 

estimates a higher $/watt continuous effect of $6.4/watt, although that estimate is statistically

significant at a lower 10% level. This estimate, because it is derived from PV homes only, 

corroborates that any changes to the home that are coincident with the installation of the PV (e.g., 

energy efficient upgrades) are not influencing results dramatically.

Figure 2: Fixed and Continuous Effect Base Model Results with Robustness Tests

38 To be exact, the conversion is a bit more complicated.  For example, for the fixed effect model the conversion is 
actually (EXP(LN(480,862)+0.036)-480,862)/3.12/1000, but the differences are de minimis, and therefore are not 
used herein.
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Though results among these seven models differ to some degree, the results are consistent in 

finding a premium for PV homes over non-PV homes in California, which varies from $3.9 to 

$6.4/watt on average, depending on the model specification.  These sale price premiums are very 

much in line with, if not slightly above, the historical mean net installed costs (i.e., the average 

installed cost of a system, after deducting available state and federal incentives) of residential PV 

systems in California of approximately $5/watt from 2001 through 2009 (Barbose et al., 2010), 

which, as discussed earlier, may be reasonable given that both buyers and sellers might use this 

cost as a partial basis to value a home.39

 

 

Additionally, the one other hedonic analysis of PV selling price premiums (which used 

reasonably similar models as those employed here but a different dataset, concentrating only on 

homes in the San Diego metropolitan area) found a similar result (Dastrop et al., 2010).  In their 

analysis of 279 homes that sold with PV systems installed in San Diego (our model only 

contained 35 homes from this area40 Table 5 – See ), Dastrop et al. estimated an average increase 

in selling price of $14,069, which, when divided by their mean PV system size of 3.2 kW, 

implies an effect of  $4.4/watt.41

                                                 
39 Although not investigated here, one possible reason for sales price premiums that are above net installed costs is 
that buyers of PV homes may in some cases price in the opportunity cost of avoiding having to do the PV 
installation themselves, which might be perceived as complex.  Moreover, a PV system installation that occurs after 
the purchase of the home would likely be financed outside the first mortgage and would therefore loose valuable 
finance and tax benefits, thereby making the purchase of a PV home potentially more attractive that installing a PV 
system later, even if at the same cost.  

 

40 Though we identified a higher number of PV homes that sold in the San Diego metropolitan area in our dataset, 
the home and site characteristics provided to us from the real estate data provider did not contain information on the 
year of the sale and therefore were not usable for the purpose of our analysis. 
41 In a different model, Dastrop et al. (2010) estimated an effect size of $2.4/watt but, for reasons not addressed here, 
this estimate is not believed to be as robust.  
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Table 8: Fixed and Continuous Base Hedonic Model Results with Robustness Tests 

 
 

4.2.  New and Existing Home Model Results 

Turning from the full dataset to one specific to the home type, we estimate continuous effects 

models for new and existing homes (see equation (2)).  These results are shown in Table 9, with 

Model 3 the base model for new homes and Model 4 the base model for existing homes.  Also 

Base Robustness Robustness Base Robustness Robustness Robustness
Matched Subdivision Matched Subdivision PV Only

Model 1 Model 1Ra Model 1Rb Model 2 Model 2Ra Model 2Rb Model 2Rc
pv 0.036*** 0.024*** 0.035***

(0.005) (0.006) (0.005)
size 0.012*** 0.010*** 0.012*** 0.013*

(0.002) (0.002) (0.001) (0.008)
sqft_1000 0.253*** 0.205*** 0.250*** 0.253*** 0.205*** 0.250*** 0.224***

(0.001) (0.006) (0.001) (0.001) (0.006) (0.001) (0.010)
lt1acre 0.417*** 0.514*** 0.414*** 0.416*** 0.510*** 0.413*** 0.441***

(0.009) (0.040) (0.010) (0.009) (0.040) (0.010) (0.066)
acre 0.016*** 0.013 0.015*** 0.016*** 0.013 0.015*** -0.002

(0.002) (0.011) (0.003) (0.002) (0.010) (0.003) (0.012)
ages2 -0.004*** -0.006*** -0.004*** -0.004*** -0.006*** -0.004*** -0.008***

(0.0002) (0.0012) (0.0002) (0.0002) (0.0012) (0.0002) (0.0030)
ages2sqr 0.00003*** 0.00004*** 0.00003*** 0.00003*** 0.00004*** 0.00003*** 0.00004***

(0.000003) (0.000012) (0.000003) (0.000003) (0.000012) (0.000003) (0.000033)
bgre_100 0.003*** 0.015*** 0.003*** 0.003*** 0.015*** 0.003*** 0.013***

(0.001) (0.004) (0.001) (0.001) (0.004) (0.001) (0.005)
intercept 12.703*** 12.961*** 12.710*** 12.702*** 12.957*** 12.710*** 12.842***

(0.010) (0.044) (0.012) (0.010) (0.043) (0.012) (0.073)
Numbers in parenthesis are standard errors, *** p<0.01, ** p<0.05, * p<0.1
Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors

Total n 72,319 13,329 72,319 72,319 13,329 72,319 1,192

Adjusted R2 0.93 0.95 0.94 0.93 0.95 0.94 0.93
n (pv homes) 1,894 1,465 1,894 1,894 1,465 1,894 1,192
Mean non-pv asp2 480,862$   480,533$     480,862$     480,862$     480,533$     480,862$     475,811$     
Mean size (kW) 3.1 3.0 3.1 3.1 3.0 3.1 2.7
Estimated $/Watt 5.5$           3.9$             5.4$             5.8$             4.8$             5.6$             6.4$             

ContinuousFixed

PV Only Model Notes: Mean non-pv asp2 amount shown is actually the mean PV asp2.  Sample is limited to 
blockgroups with more than one PV home
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shown are the results from the robustness tests using the coarsened exact matching procedure and 

the combined subdivision-block group delineations, as Models 3Ra and 3Rb, respectively, for 

new homes, and as Models 4Ra and 4Rb, respectively, for existing homes.   

 

The coefficient of interest, SIZE, is statistically significant at or below the 10% level in all of the 

new home models and at the 1% level in all of the existing home models.  Estimates for the 

average $/watt increase in selling prices as a result of PV systems (as summarized in Figure 3, 

which also includes the results presented earlier for all homes, Models 2, 2Ra, and 2Rb) for new 

homes are quite stable, ranging from $2.3 to $2.6/watt.  In comparison, for PV sold with existing 

homes, not only are the selling price impacts found to be higher, but their range across the three 

models is somewhat greater, ranging from $ 6.4 to $7.7/watt. 

Figure 3: New and Existing Home Base Model Results with Robustness Tests 

 
 

Though the reasons for the apparent discrepancy in selling price impacts between new and 

existing homes are unclear, and warrant future research, they might be explained, in part, by the 

difference in average net installed costs, which, from 2007 to 2009, were approximately 

$5.2/watt for existing homes and $4.2/watt for new homes in California (derived from the dataset 

used for Barbose et al., 2010).  The gap in net installed costs between new and existing homes is 
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not wide enough to fully account for these findings, however, with the model estimates for PV 

selling price premiums below the average net installed costs for new homes and above the 

average net installed costs for existing homes.42

 

  

Several alternative explanations for the disparity between new and existing home premiums exist.  

As discussed previously, there is evidence that builders of new homes might discount premiums 

for PV if, in exchange, PV systems provide other benefits for new home developers, such as 

greater product differentiation and increased the sales velocity, thus decreasing overall carrying 

costs (Dakin et al., 2008; SunPower, 2008). Further, sellers of new homes with PV might be 

reluctant to aggressively increase home sale prices for installed PV systems because of the 

burgeoning state of the market for PV homes and concern that more aggressive pricing could 

even slow home sales. Additionally, because many builders of new homes found that offering PV 

as an option, rather than a standard feature, posed a set of difficulties (Farhar et al., 2004b; Dakin 

et al., 2008), it has been relatively common in past years for PV to be sold as a standard feature 

on homes (Dakin et al., 2008).  This potentially affects the valuation of PV systems for two 

reasons.  First, because sales agents for the new PV homes have sometimes been found to either 

not be well versed in the specifics of PV and felt that selling a PV system was a new sales pitch 

(Farhar et al., 2004b) or to have combined the discussion of PV with a set of other energy 

features (Dakin et al., 2008), up-selling the full value of the PV system as a standard product 

feature might not have been possible.  Secondly, the average sales price of new homes in our 

dataset is lower than the average sales price of existing homes: to the extent that PV is 

considered a luxury good, it may be somewhat less-highly valued for the buyers of these homes.    

 

These downward influences for new homes are potentially contrasted with analogous upward 

influences for existing homes.  Related, buyers of existing homes with PV may - to a greater 

degree than buyers of the less expensive new homes in our sample - be self selected towards 

those who place particular value on a PV home, and therefore value the addition more.  Finally, 

in contrast to new home sellers, who might not be familiar with the intricacies and benefits of the 
                                                 
42 A small number of “affordable homes” (n = 7) are included in the new PV homes subset, which, as a group, 
appear to have a slight downward yet inconsequential effect on the overall sales premium results, and therefore were 
not investigated further herein.  If the number of affordable homes with PV was significant in future research, those 
effects would best be controlled for directly. 
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PV system, existing home sellers are likely to be very familiar with the particulars of the system 

and its benefits, and therefore might be able to “up-sell” it more effectively.   

 

These possible influences, in combination, may explain the difference in average PV premium 

between new and existing homes.  The present analysis did not seek to disentangle or evaluate 

these specific drivers, however, leaving that important effort for future research. 

Table 9: New and Existing Home Base Hedonic Model Results with Robustness Tests 

 
 

Base Robustness Robustness Base Robustnes Robustness
Matched Subdivision Matched Subdivision

Model 3 Model 3Ra Model 3Rb Model 4 Model 4Ra Model 4Rb
size 0.006* 0.006* 0.006** 0.014*** 0.011*** 0.012***

(0.003) (0.003) (0.003) (0.002) (0.002) (0.002)
sqft_1000 0.247*** 0.190*** 0.250*** 0.256*** 0.238*** 0.251***

(0.002) (0.006) (0.002) (0.002) (0.015) (0.002)
lt1acre 0.536*** 0.279*** 0.517*** 0.373*** 0.426*** 0.376***

(0.019) (0.073) (0.024) (0.010) (0.046) (0.012)
acre -0.007 0.338*** -0.009* 0.019*** 0.011 0.017***

(0.005) (0.027) (0.005) (0.002) (0.011) (0.003)
ages2 -0.010 0.081*** -0.010* -0.005*** -0.006*** -0.005***

(0.006) (0.017) (0.006) (0.000) (0.002) (0.000)
ages2sqr 0.00768*** -0.02443*** 0.00715*** 0.00004*** 0.00004*** 0.00004***

(0.001676) (0.004407) (0.001604) (0.000003) (0.000014) (0.000004)
bgre_100 0.008*** 0.027*** 0.007*** 0.002 -0.002 0.002

(0.001) (0.003) (0.001) (0.001) (0.009) (0.001)
intercept 12.651*** 12.585*** 12.627*** 12.820*** 13.023*** 12.833***

(0.022) (0.066) (0.025) (0.013) (0.077) (0.014)
Numbers in parenthesis are standard errors, *** p<0.01, ** p<0.05, * p<0.1
Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors

Total n 27,873 8,068 27,873 44,384 4,887 44,384

Adjusted R2 0.94 0.94 0.94 0.93 0.95 0.94
n (pv homes) 935 802 935 897 618 897
Mean non-pv asp2 397,265$    399,162$        397,265$     532,645$    590,428$    532,645$     
Mean size (kW) 2.5 2.4 2.5 3.8 3.7 3.8
Estimated $/Watt 2.3$            2.6$                2.6$             7.7$            6.4$            6.5$             

Existing HomesNew Homes  
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4.2.1. Difference-in-Difference Model Results 

Delving deeper into PV system impacts on existing homes, Table 10 (and Figure 4) shows the 

results of the base Difference-in-Difference Model 5 as well as results from the two robustness 

tests (all of which can be compared to Models 4, 4Ra, and 4rb above, as is done in Figure 4).  As 

a reminder, one robustness model limited the differences in sales dates between the first and 

second sales to five years (Model 5Rb), and the other robustness model used the combined 

subdivision-block group delineations as fixed effects variables (Model 5Rc).  The variables of 

interest are PVH, SALE2 and especially PVS.   

 

PVH estimates the difference in the first sale prices of homes that will have PV installed (as of 

the second sale date) relative to non-PV homes.  The three models are consistent in their 

estimates, showing approximately a 2% premium for “future” PV homes, though only two of 

these estimates are statistically significant, and then only at the 10% level. Regardless, this 

finding suggests that PV homes tend to sell for somewhat more even before the installation of 

PV, presumably as a result of other amenities that are correlated with the (ultimate) installation 

of PV (such as, potentially, energy efficiency features). SALE2 estimates the price appreciation 

trend between the first and second sales for all homes.  The coefficient for this variable is 

significant at the 1% level, and is fairly stable across the models, indicating a clear general trend 

of price increases, over and above inflation adjustments, of approximately 2% to 2.5% between 

the first and second sales.   

 

Finally, and most importantly, homes with PV systems installed on them as of the second sale - 

after controlling for any inherent differences in first sale prices (PVH) and any trend between the 

first and second sales (SALE2) - show statistically significant sale price premiums of 

approximately 5 to 6%.  These premiums equate to an increase in selling prices of approximately 

$6/watt for existing homes, closely reflecting the results presented earlier for the hedonic models 

in Table 9 and Figure 3.  For comparison purposes, both sets of results are presented in Figure 4.   

 

The premium for existing PV homes as estimated in the DD Models 5, 5Ra, and 5Rb and both 

robustness tests for the hedonic model (using the “matched” and “subdivision” datasets, Models 

4Ra and 4Rb respectively) are consistently between $6 and $6.5/watt and are in line with – 
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though slightly higher than - the mean net installed costs of PV on existing homes in California 

of approximately $5.2/watt from 2007 through 2009.  The base hedonic existing home model, on 

the other hand, estimates a higher premium of $7.7/watt.  One possible explanation for this 

inconsistency is that the two robustness tests for the hedonic model and the various difference-in-

difference models are less likely to be influenced by either selection or omitted variable bias than 

the base hedonic model.  Regardless of the absolute magnitude, a sizable premium for existing 

PV homes over that garnered by new PV homes is clearly evident in these and the earlier results. 

Figure 4: Existing Home Hedonic and Difference-in-Difference Model Results with 

Robustness Tests 
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Table 10: Difference-in-Difference Model Results 

 
 

4.3. Age of PV System for Existing Home Hedonic Model Results 

To this point, the marginal impacts to selling prices of each additional kW of PV added to 

existing homes have been estimated using the full dataset of existing homes, which has produced 

an average effect, regardless of the age of the PV system.  As discussed previously, it is 

Base Robustness Robustness
Subdivision Sddif < 5 

Model 5 Model 5Ra Model 5Rb
pvh 0.022* 0.024 0.022*

(0.013) (0.021) (0.012)
sale2 0.023*** 0.026*** 0.019***

(0.002) (0.002) (0.002)
pvs 0.051*** 0.061** 0.049***

(0.017) (0.027) (0.015)
sqft_1000 0.255*** 0.256*** 0.251***

(0.002) (0.002) (0.002)
lt1acre 0.374*** 0.385*** 0.377***

(0.011) (0.013) (0.012)
acre 0.012*** 0.009** 0.011***

(0.003) (0.004) (0.003)
age -0.005*** -0.005*** -0.005***

(0.0002) (0.0003) (0.0003)
agesqr 0.00004*** 0.00004*** 0.00004***

(0.000003) (0.000003) (0.000003)
bgre_100 0.002* 0.000 0.001

(0.001) (0.001) (0.001)
intercept 12.677*** 12.594*** 12.694***

(0.013) (0.015) (0.014)

Total n 28,313 19,265 28,313

Adjusted R2 0.93 0.94 0.94
n (pv homes) 394 159 394
Mean non-pv asp2 488,127$      450,223$      488,127$      
Mean size (kW) 4.0 4.3 4.0
Estimated $/Watt 6.2$              6.3$              6.0$              

Difference-in-Difference

Numbers in parenthesis are standard errors. *** p<0.01, 
** p<0.05, * p<0.1.  Results for subdivision, block  group, 
and quarterly fixed effect variables are not reported here, 
but are available upon request from the authors
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conceivable that older PV systems would garner lower premiums than newer, similarly sized 

systems.  To test this directly, a base model is constructed - see equation (4) - that estimates the 

marginal impacts for three age groups of PV systems:  no more than one year old at the time of 

sale; between two and four years old; and five or more years old.  Results from this model as 

well as two robustness tests, using the coarsened exact matching procedure and the combined 

subdivision-block group delineations, are shown in Table 11 as Models 6, 6Ra, and 6Rb, 

respectively. 

 

Each model finds statistically significant differences between PV and non-PV homes for each 

age group, and more importantly, premium estimates for newer PV systems are - as expected -

larger than those for older PV systems and are monotonically ordered between groups, providing 

some evidence that older systems are being discounted by the buyers and sellers of PV homes.  

Specifically, the three models estimate an average premium for PV systems that are one year or 

less in age of $8.3-9.3/watt, whereas those same models estimate an average premium of $4.1-

6.1/W for systems that are five or more years old. 

4.4.  Returns to Scale Hedonic Model Results 

In the previous modeling, the marginal impacts to selling prices of each additional kW of PV in 

the continuous models have been estimated using a linear relationship.  To test whether a non-

linear relationship may be a better fit, a SIZE squared term is added to the model as shown in 

equation (5).  Similarly, decreasing or increasing returns to scale might be related to other house 

characteristics, such as the size of the home (i.e., square feet).  This hypothesis is explored using 

equation (6).  Both model results are shown in Table 11 as Model 7 and 8, respectively.   

 

Both models find small and non-statistically significant relationships between their interacted 

variables, indicating a lack of compelling evidence of a non-linear relationship between PV 

system size and selling price in the dataset, and a lack of compelling evidence that the linear 

relationship is affected by the size of the home.  As such, the impact of PV systems on residential 

selling prices appears to be well approximated by a simple linear relationship, while the size of 

the home is not found to impact the PV sales price premium.  In combination, these results seem 

to suggest that while California’s tiered rate structures may lead to energy bill savings from PV 
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investments that vary non-linearly with PV system size and also vary by home size, those same 

rate structures have not – to this point – led to any clear impact on the PV premium garnered at 

the time of home sale.  Similarly, though larger PV systems may be installed at a discount to 

smaller ones on a $/watt basis, and though any marginal green cachet that exists may diminish 

with system size, those possible influences are not apparent in the results presented here. 
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Table 11: Age of PV System and Return to Scale Hedonic Model Results 

 

Base Robustness Robustness Size Square Feet
Matched Subdivision

Model 6 Model 6Ra Model 6Rb Model 7 Model 8
size*1 year old 0.016*** 0.016*** 0.013***

(-0.004) (-0.005) (-0.004)
size*2-4 years old 0.015*** 0.010*** 0.013***

(-0.002) (-0.003) (-0.002)
size*5+ years old 0.012*** 0.008** 0.008**

(-0.003) (-0.004) (-0.003)
size 0.008** 0.021***

(0.003) (0.006)
sizesqr 0.001

(0.001)
size*sqft_1000 -0.003

(0.002)
sqft_1000 0.256*** 0.238*** 0.251*** 0.253*** 0.253***

(0.002) (0.015) (0.002) (0.001) (0.001)
lt1acre 0.373*** 0.426*** 0.376*** 0.416*** 0.416***

(0.010) (0.046) (0.012) (0.009) (0.009)
acre 0.019*** 0.010*** 0.017*** 0.016*** 0.016***

(0.002) (0.011) (0.003) (0.002) (0.002)
ages2 -0.005*** -0.006*** -0.005*** -0.004*** -0.004***

(0.000) (0.002) (0.000) (0.000) (0.000)
ages2sqr 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)
bgre_100 0.002*** -0.002*** 0.002*** 0.003*** 0.003***

(0.001) (0.009) (0.001) (0.001) (0.001)
intercept 12.820*** 13.024*** 12.834*** 12.702*** 12.701***

(0.013) (0.078) (0.014) (0.010) (0.011)
Numbers in parenthesis are standard errors. *** p<0.01, ** p<0.05, * p<0.1

Total n 44,384 4,887 44,384 72,319 72,319

Adjusted R2 0.93 0.95 0.94 0.93 0.93
n (pv homes) 897 618 897 1,894 1,894
Mean non-pv asp2 532,645$      590,428$      532,645$      480,862$      480,862$      
Mean size (kW) 3.8 3.7 3.8 3.1 3.1
Estimated $/Watt $8.3 - $6.1 $9.3 - $4.9 $7.0 - $4.1 6.3$              6.4$              

Returns to ScaleAge of PV Systems for Existing Homes

Note: $/watt estimates for Returns to Scale models include the non-statistically 
significant interaction coefficients and therefore should be interpreted with caution

Results for subdivision, block group, and quarterly fixed effect variables are not  
reported here, but are available upon request from the authors
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5. Conclusions 

The market for solar PV is expanding rapidly in the U.S.  Almost 100,000 PV systems have been 

installed in California alone, more than 90% of which are residential.  Some of those “PV homes” 

have sold, yet little research exists estimating if those homes sold for significantly more than 

similar non-PV homes.  Therefore, one of the claimed incentives for solar homes - namely that a 

portion of the initial investment into a PV system will be recouped if the home is sold – has, to 

this point, been based on limited evidence.  Practitioners have sometimes transferred the results 

from past research focused on energy efficiency and energy bills more generally and, while 

recent research has turned to PV that research has so far focused largely on smaller sets of PV 

homes concentrated in certain geographic areas.  Moreover, the home sales price effect of PV on 

a new versus an existing home has not previously been the subject of research.  Similarly 

unexplored has been whether the relationship of PV system size to home sales prices is linear, 

and/or is affected by either the size of the home or the age of the PV system.  

 

This research has used a dataset of approximately 72,000 California homes, approximately 2,000 

of which had PV systems installed at the time of sale, and has estimated a variety of different 

hedonic and repeat sales models to directly address the questions outlined above.  Moreover, an 

extensive set of robustness tests were incorporated into the analysis to test and bound the 

possible effects and increase the confidence of the findings by mitigating potential biases.  The 

research was not intended to disentangle the various individual underlying influences that might 

dictate the level of the home sales price premium caused by PV, such as, energy costs savings, 

the net (i.e., after applicable state and federal incentives) installed cost of the PV system, the 

possible presence of a green cachet, or seller attributes.  Instead, the goal was to establish 

credible estimates for the aggregate PV residential sale price effect across a range of different 

circumstances (e.g., new vs. existing homes, PV system age). 

 

The research finds strong evidence that homes with PV systems in California have sold for a 

premium over comparable homes without PV systems.  More specifically, estimates for average 

PV premiums range from approximately $3.9 to $6.4 per installed watt (DC) among a large 

number of different model specifications, with most models coalescing near $5.5/watt.  That 
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value corresponds to a premium of approximately $17,000 for a relatively new 3,100 watt PV 

system (the average size of PV systems in the study).  These results are similar to the average 

increase for PV homes found by Dastrop et al. (2010), which used similar methods but a 

different dataset, one that focused on homes in the San Diego metropolitan area.  Moreover, 

these average sales price premiums appear to be comparable to the average net (i.e., after 

applicable state and federal incentives) installed cost of California residential PV systems from 

2001-2009 (Barbose et al., 2010) of approximately $5/watt, and homeowners with PV also 

benefit from electricity cost savings after PV system installation and prior to home sale.   

   

Although the results for the full dataset from the variety of models are quite similar, when the 

dataset is split among new and existing homes, PV system premiums are found to be markedly 

affected, with new homes demonstrating average premiums of $2.3-2.6/watt, while existing 

homes are found to have average premiums of $6-7.7/watt.  Possible reasons for this disparity 

between new and existing PV homes include: differences in underlying net installation costs for 

PV systems; a willingness among builders of new homes to accept a lower PV premium because 

PV systems provide other benefits to the builders in the form of product differentiation, leading 

to increased sales velocity and decreased carrying costs; and, lower familiarity and/or interest in 

marketing PV systems separately from the other features of new homes contrasted with a likely 

strong familiarity with the PV systems among existing home sellers. 

 

The research also investigated the impact of PV system age on the sales price premium for 

existing homes, finding - as would be expected - evidence that older PV systems are discounted 

in the marketplace as compared to newer PV systems.  Finally, evidence of returns to scale for 

either larger PV systems or larger homes was investigated but not found. 

 

In addition to benchmarking the results of this research to the limited previous literature 

investigating the sales price premiums associated with PV, our results can also be compared to 

previous literature investigating premiums associated with energy efficiency (EE) or, more 

generally, energy cost savings.  A number of those studies have converted this relationship into a 

ratio representing the relative size of the home sales price premium to the annual savings 

expected due to energy bill reductions.  These ratios have ranged from approximately 7:1 
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(Longstreth et al., 1984; Horowitz and Haeri, 1990), to 12:1 (Dinan and Miranowski, 1989), to 

approximately 20:1 (Johnson and Kaserman, 1983; Nevin et al., 1999; Eichholtz et al., 2009), 

and even  as high as 31:1 (Nevin and Watson, 1998). 

 

Although actual energy bill savings from PV for the sample of homes used for this research were 

not available, a rough estimate is possible, allowing for a comparison to the previous results for 

energy-related homes improvements and energy efficiency.  Specifically, assuming that 1,425 

kWh (AC) are produced per year per kW (DC) of installed PV on a home (Barbose et al., 2010; 

CPUC, 2010)43

Figure 5

 and that this production offsets marginal retail electricity rates that average 

$0.20/kWh (AC) (Darghouth et al., 2010), each watt (DC) of installed PV can be estimated to 

save $0.29 in annual energy costs.  Using these assumptions, the $/watt PV premium estimates 

reported earlier can be converted to sale price to annual energy savings ratios (see ).   

 

A $3.9 to $6.4/watt premium in selling price for an average California home with PV installed 

equates to a 14:1 to 22:1 sale price to energy savings ratio, respectively.  For new homes, with a 

$2.3-2.6/watt sale price premium, this ratio is estimated to be 8:1 or 9:1, and for existing homes, 

with an overall sale price premium range of $6-7.6/watt, the ratio is estimated to range from 21:1 

to 26:1.  Without actual

 

 energy bill savings, these estimates are somewhat speculative, but 

nonetheless are broadly consistent with the previous research that has focused on EE-based home 

energy improvements. 

                                                 
43 The 1,425 kWh (AC) estimate is based on a combination of a 19% capacity factor (based on AC kWh and CEC-
AC kW) from CPUC (2010), and an 0.86 conversion factor between CEC-AC kW and DC kW (Barbose et al., 
2010). 



48

Figure 5: Estimated Ratios of Sale Price Premium to Annual Energy Cost Savings 

Although this research finds strong evidence that homes with PV systems in California have sold 

for a premium over comparable homes without PV systems, the extrapolation of these results to 

different locations or market conditions (e.g., different retail rates or net installed costs) should

be done with care.

Finally, additional questions remain that warrant further study. Perhaps most importantly, 

although the dataset used for this analysis consists of almost 2,000 PV homes, the study period 

was limited to sales occurring prior to mid-2009 and the dataset was limited to California.

Future research would therefore ideally include more-recent sales from a broader geographic 

area to better understand any regional/national differences that may exist as well as any changes 

to PV premiums that occur over time as the market for PV homes and/or the net installed cost of 

PV changes. More research is also warranted on new versus existing homes to better understand 

the nature and underlying drivers for the differential premium discovered in this research; in 

addition to further hedonic analysis, that research could include interviewing/surveying home 

builders and buyers and exploring the impact of demographic, socio-economic, and others 

factors on the PV premium.
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Additionally, future research might compare sales price premiums to actual annual home energy 

cost savings, to not only to explore the sale price to annual energy cost savings ratio directly, but 

also to explore if a green cachet exists over and above any sale price premiums that would be 

expected from energy cost savings alone.  Further, house-by-house PV system and other 

information not included in the present study might be included in future studies, such as the 

actual net installed costs of PV for individual households, rack-mounted or roof-integrated 

distinctions as well as other elements of PV system design, the level of energy efficiency of the 

home, whether the home has a solar hot water heater, whether the PV system is customer or 3rd 

party owned at the time of sale, and if the homeowner can sell the green attributes the system 

generates.44

                                                 
44 3rd party owned PV systems would not be expected to command the same sort of premium as was discovered here.  
Although the level of penetration of 3rd party owners in our data was not significant (below 10%), and therefore 
would likely have not influenced our results in a substantive way, any future research, using more recent data, must 
account for their inclusion specifically. 

  Such research could elucidate important differences in PV premiums among 

households, PV system designs and state and federal programmatic designs, as well as bolster 

confidence in the magnitude of the PV premium estimated here.  Finally, and more generally, 

additional research could investigate the impact of PV systems on the time homes remain on the 

market before sale, a factor that may be especially important for large developers and sellers of 

new homes.



   

 

50 

References 

Barbose, G., Darghouth, N. and Wiser, R. (2010) Tracking the Sun III: The Installed Cost of 
Photovoltaics in the U.S. From 1998-2009. Lawrence Berkeley National Laboratory, 
Berkeley, CA. December 2010. 54 pages. LBNL-4121E. 

Black, A. (2010) Does It Pay?  Figuring the Financial Value of a Solar or Wind Energy 
System. Solar Today

Brounen, D. and Kok, N. (2010) On the Economics of Energy Labels in the Housing 
Market. 

. Fall/Winter 2010. pp. 26-27. 

Program on Housing and Urban Policy: Working Papers Series

California Energy Commission (CEC) (2002) Consultant Report: Renewable Energy Study. The 
Phelps Group and ICF Consulting. Prepared for California Energy Commission (CEC). 
November 2001. 77 pages. 

. Prepared for 
Institute of Business and Economic Research and Fisher Center for Real Estate and 
Urban Economics, University of California, Berkeley, CA. August 2010. 34 pages. W10-
002. 

California Public Utilities Commission (CPUC) (2010) CPUC California Solar Initiative: 2009 
Impact Evaluation.  Final Report. Prepared by: Itron and KEMA. Prepared for California 
Public Utilities Commission, Energy Division. June 2010. 632 pages. 

Cook, R. D. (1977) Detection of Influential Observations in Linear Regression. Technometrics. 
19(1): 15-18. 

Dakin, W., Springer, D. and Kelly, B. (2008). Case Study: The Effectiveness of Zero Energy 
Home Strategies in the Marketplace. Presented at ACEEE Summer Study on Energy 
Efficiency in Buildings, Pacific Grove, California. August 17–22, 2008. 

Darghouth, N., Barbose, G. and Wiser, R. (2010) The Impact of Rate Design and Net Metering 
on the Bill Savings from Distributed PV for Residential Customers in California. 
Lawrence Berkeley National Laboratory, Berkeley, CA. December 2010. 62 pages. 
LBNL-3276E. 

Dastrop, S., Zivin, J. G., Costa, D. L. and Kahn, M. E. (2010) Understanding the Solar Home 
Price Premium: Electricity Generation and “Green” Social Status. Working Paper Series

Dinan, T. M. and Miranowski, J. A. (1989) Estimating the Implicit Price of Energy Efficiency 
Improvements in the Residential Housing Market: A Hedonic Approach. Journal of 
Urban Economics. 25(1): 52-67. 

. 
Prepared for UC Center for Energy and Environmental Economics, Berkeley, CA. 
December 9, 2010. 29 pages. E3 WP-001. 

Durbin, J. and Watson, G. S. (1951) Testing for Serial Correlation in Least-Squares Regression. 
Biometrika. 38(1-2): 159-178. 



   

 

51 

Eichholtz, P., Kok, N. and Quigley, J. M. (2009) Doing Well by Doing Good? An Analysis of 
the Financial Performance of Green Office Buildings in the USA. University of 
California. Institute of Business and Economic Research. Berkeley Program on Housing 
and Urban Policy, Berkeley, CA. April 1, 2008. 49 pages. W08-001S. 

Eichholtz, P., Kok, N. and Quigley, J. M. (2011) The Economics of Green Building. Working 
Paper Series 

Farhar, B. and Coburn, T. (2008) A New Market Paradigm for Zero-Energy Homes: A 
Comparative Case Study. Environment: Science and Policy for Sustainable Development 
50(1): 18-32. 

Prepared for UC Center for Energy and Environmental Economics (UCE3), 
Berkeley, CA. January 2011. 35 pages. WP-002. 

Farhar, B. and Coburn, T. C. (2006) A New Market Paradigm for Zero-Energy Homes: The 
Comparative San Diego Case Study. Volume 1 of 2. Prepared for National Renewable 
Energy Laboratory, Bolder, CO. December 2006. 413 pages. NREL/TP-550-38304-01. 

Farhar, B. C., Coburn, T. C. and Murphy, M. (2004a) Comparative Analysis of Home Buyer 
Response to New Zero-Energy Homes. Summer Study on Energy Efficiency in Buildings, 
August 22-27, 2004

Farhar, B. C., Coburn, T. C. and Murphy, M. (2004b) Large-Production Home Builder 
Experience with Zero Energy Homes.

. Prepared for American Council for an Energy-Efficient Economy, 
Pacific Grove, California. Preprinted in July, 2004. NREL/CP-550-35912. 

 Summer Study on Energy Efficiency in Buildings, 
August 22-27, 2004

Freeman, A. M. (1979) Hedonic Prices, Property Values and Measuring Environmental Benefits: 
A Survey of the Issues. Scandinavian Journal of Economics. 81(2): 154-173. 

. Prepared for American Council for an Energy-Efficient Economy, 
Pacific Grove, California. Preprinted in July, 2004. 15 pages. NREL/CP-550-35913. 

Griffin, A., Kaufman, B. and Hamilton, S. (2009) Certified Home Performance: Assessing the 
Market Impacts of Third Party Certification on Residential Properties. Earth Advantage 
Institute. Prepared for Green Building Value Initiative Steering Committee, Portland, OR. 
May 29, 2009. 36 pages. 

Gujarati, D. N. (2003) Basic Econometrics

Hoen, B., Wiser, R., Cappers, P., Thayer, M. and Sethi, G. (2009) The Impact of Wind Power 
Projects on Residential Property Values in the United States: A Multi-Site Hedonic 
Analysis. Lawrence Berkeley National Laboratory, Berkeley, CA. December, 2009. 146 
pages. LBNL-2829E. 

. McGraw-Hill/Irwin. Fourth Edition, New York. 
1002 pages. ISBN 0-07-233542-4. 

Horowitz, M. J. and Haeri, H. (1990) Economic Efficiency vs. Energy Efficiency: Do Model 
Conservation Standards Make Good Sense? Energy Economics. 12(2): 122-131. 

Johnson, R. C. and Kaserman, D. L. (1983) Housing Market Capitalization of Energy-Saving 
Durable Good Investments. Economic Inquiry. 21: 374 - 386. 



   

 

52 

King, G., Blackwell, M., Iacus, S. and Porro, G. (2010) Cem: Coarsened Exact Matching in Stata. 
Stata Journal. 9(4): 524-546. 

Laquatra, J. (1986) Housing Market Capitalization of Thermal Integrity. Energy Economics. 
8(3): 134-138. 

Longstreth, M., Coveney, A. R. and Bowers, J. S. (1984) Conservation Characteristics among 
Determinants of Residential Property Value. Journal of Consumer Research. 11(1): 564-
571. 

Malpezzi, S. (2003) Hedonic Pricing Models: A Selective and Applied Review. Section 
in Housing Economics and Public Policy: Essays in Honor of Duncan Maclennan

McCabe, M. and Merry, L. (2010) Resale Market Value of Residential Solar PV. Journal of 
Sustainable Real Estate. Volume 2. Industry Perspectives. Retrieved March 28, 2011 
from 

. Wiley-
Blackwell. Hoboken, NJ. pp. 67-85 of 328 pages. ISBN 978-0-632-06461-8. 

http://www.costar.com/josre/industryPerspectives.htm  

Nevin, R., Bender, C. and Gazan, H. (1999) More Evidence of Rational Market Values for 
Energy Efficiency. The Appraisal Journal. 67(4): 454-460. 

Nevin, R. and Watson, G. (1998) Evidence of Rational Market Values for Home Energy 
Efficiency. The Appraisal Journal. 68: 401-409. 

Rosen, S. (1974) Hedonic Prices and Implicit Markets: Product Differentiation in Pure 
Competition. Journal of Political Economy. 82(1): 34-55. 

Simons, R. A. and Saginor, J. D. (2006) A Meta-Analysis of the Effect of Environmental 
Contamination and Positive Amenities on Residential Real Estate Values. Journal of Real 
Estate Research. 28(1): 71-104. 

Sirmans, G. S., Lynn, M., Macpherson, D. A. and Zietz, E. N. (2005a). The Value of Housing 
Characteristics: A Meta Analysis. Presented at Mid Year Meeting of the American Real 
Estate and Urban Economics Association. May 2005. 

Sirmans, G. S., Macpherson, D. A. and Zietz, E. N. (2005b) The Composition of Hedonic 
Pricing Models. Journal of Real Estate Literature. 13(1): 3-42. 

Solar Energy Industries Association (SEIA) and GTM Research (GTM) (2011) U.S. Solar 
Market Insight - 2010 Year in Review. GTM Research (GTM) in Boston MA. Prepared 
for Solar Energy Industries Association (SEIA), Washington, DC. 

SunPower (2008)  New Homes With SunPower Solar Systems are Bright Spot in Market

White, H. (1980) A Heteroskedasticity-Consistent Covariance Matrix Estimator and a Direct 
Test for Heteroskedasticity. Econometrica. 48(4): 817-838. 

. Press 
Release Regarding Ryness Corporation Report. June 24, 2008  

http://www.costar.com/josre/industryPerspectives.htm


   

 

53 

Wooldridge, J. (2009) Introductory Econometrics: A Modern Approach

 

. South Western Cengage 
Learning. Mason, OH. ISBN# 0324660545. 

 



Å À ¼ ½ Ê ÿ ¹  £ á Ü ÿ Á   á Þ z Ý ß Þ Þ

¹® £š ¦ ¡¨ È�ªª¡ Ç ¢ª Ëªœ ¦¨¡œ Õ
Î ¼ ›š«–   © ÊÁÊ½È¶ ¼»Î½ÿ Ç ¢ªœ

Î š › §   � œ Bryan Bloom, MaryEllen C. Nobe, and Michael D. Nobe

Î ­ œ › � ® ¬ › A number of researchers have attempted to isolate the incremental effect
of energy efficiency on home value; however, few studies have benefited
from the availability of a comprehensive and continuous indicator of
home energy efficiency such as the ENERGY STARÿ program. This
case study builds on past research by comparing original sale prices
between ENERGY STAR qualified homes and non-ENERGY STAR
qualified homes in Fort Collins, Colorado. Sale prices were analyzed
using hedonic regression analysis. Results indicate that ENERGY STAR
homes originally sold for $8.66 more per square foot than non-
ENERGY STAR homes.

Homebuyers in the United States play a significant role in reducing fuel
consumption and the resulting carbon emissions. ‘‘The housing sector provides a
number of opportunities to address two urgent national goals— reducing
greenhouse gases and U.S. foreign oil dependence,’’(Fernald, 2009). Total energy
consumption, including both primary energy and renewable energy, in the U.S.
residential sector has averaged 18.093 quadrillion Btu between 1980 and 2005
according to the U.S. Energy Information Administration (EIA, 2010). Residential
energy consumption was 15.759 quadrillion Btu in 1980; by 2005, it had increased
37% to 21.659 quadrillion Btu (EIA, 2010). In comparison, the commercial sector
averaged 14.105 quadrillion Btu and the transportation sector averaged 23.249
quadrillion Btu per year between 1980 and 2005 (EIA, 2010). In 2005, the
majority of residential energy consumption was for space and water heating
(Elliot, Langer, and Nadel, 2006).

Beyond the impact of residential energy consumption on total U.S. energy
consumption, the level of energy efficiency designed into a home also has a direct
bearing on homeownership costs. According to the Consumer Expenditure Survey,
34% of homeowners’average annual expenditures were on housing in 2009
(Bureau of Labor Statistics, 2010). Of the amount spent by homeowners on their
housing, 21.5% went to pay for utilities. In comparison, 13% of household annual
expenditures were on food and 16% were for transportation costs in 2009. Since
housing expenditures comprise such a significant portion of the average household
budget, any reduction in operating and maintaining of homes will have direct
benefits to homeowners in terms of reducing the overall cost of housing. By
choosing to place more value on unseen amenities such as added insulation,
infiltration reduction, duct sealing, or high efficiency furnaces versus other more
visible amenities (i.e., marble flooring and granite counters), homeowners can
realize significant reductions in utility requirements necessary to heat and cool
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their homes (NAPEE, 2011). For example, homes designed and built to ENERGY
STARÿ standards are at least 15% more energy efficient than homes built to the
2004 International Residential Code, while many are 20%–30% more efficient
than standard homes (‘‘Features and Benefits’’, n.d.; NAPEE, 2008). The result is
both reduced homeownership costs and reductions in U.S. residential energy
consumption and carbon emissions (Elliott, Langer, and Nadel, 2006; Fernald,
2009).

Although it is evident that energy-efficient homes can play a significant role in
reducing U.S. energy consumption, greenhouse gas emissions, and home
ownership expenses, widespread adoption and incorporation of energy-efficient
designs and construction practices have been slow. Currently, energy-efficient
homes only account for 21% of U.S. new home construction (2009 ENERGY
STAR Qualified New Homes, 2010). Researchers have identified numerous
reasons for this lack of implementation, including transaction costs, lack of
information, uncertainty of energy savings, split incentives, and initial capital
investment (Elliott, Langer, and Nadel, 2006; Fuller, 2009). Significant to this
study are homebuilders’perceptions that initial capital investments for increased
energy efficiency will not be recaptured through energy savings or capitalization
of these investments when the home is sold (Galuppo and Tu, 2010). As long as
these perceptions persist among homebuilders, they will remain reluctant to invest
in these systems and the residential market will continue to be a significant
contributor to U.S. greenhouse gas emissions (Lande, 2008). Ultimately, the value
consumers place on energy-efficient residential design either encourages or hinders
further incorporation of energy-efficient features into homes (Galuppo and Tu,
2010).

Compounding this issue is the relatively short periods for which U.S. homeowners
own their homes. On average, U.S. homeowners tend to sell their home every
eight years (Dacquisto, Emrath, Laquatra, and Laitner, 2001; Lande, 2008).
Generally, for homeowners to justify additional design and construction costs
related to increasing energy efficiency from an economic stand point, they must
believe that they will recoup the added capital investments either through (1)
reduced utility bills during the time they own their home, (2) an increased sales
price, or (3) some combination thereof (Lande, 2008). Because payback periods
for many energy efficient upgrades can easily exceed the duration homeowners
typically own their homes, and little evidence exists to give them confidence that
these costs will be capitalized into the sales price, many homeowners rationally
conclude that added construction costs for increased energy efficiency are not
economically justifiable.

Ultimately, homebuyers play a significant role in determining what role the
residential sector will play in addressing U.S. energy consumption, greenhouse
gas emissions, dependence on foreign oil, and home ownership costs. Through
their purchasing behaviors, homebuyers either support or hinder progress within
the residential sector in meeting the aforementioned objectives. If homebuyers are
not willing to realize the capitalization of increased energy efficiency in the
purchase of a home, builders will remain reluctant to include energy-efficient
design and strategies in their projects. For energy-efficient building practices to
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become more prevalent, it must be established that homebuyers are willing to pay
more for energy-efficient homes, which is consistent with basic economic theory
(Laquatra, Dacquisto, Emrath, and Laitner, 2002; Lande, 2008).

Incorporation of energy-efficient designs and construction techniques offer have
the potential to offer immediate cash-flow benefits on monthly or yearly returns.
As a result, buyers should be willing to pay more for homes with lower utility
bills in anticipation of savings on future costs of operation, and consequently,
sellers should attempt to charge more for homes with energy efficient features
Laquatra, Dacquisto, Emrath, and Laitner, 2002). Mandell and Wilhelmsson
(2011) found that homeowners are willing to pay for increased energy efficiency.
Other studies, however, that have sought to provide empirical evidence that
homebuyers are in fact paying more for energy-efficient homes have suffered from
the challenges inherent in quantifying energy efficiency in a manner that is
recognized in the marketplace (Dacquisto, Emrath, Laquatra, and Laitner, 2001).
Homes are complex commodities; finding historical and observable data to support
the hypothesis that energy efficiency positively impacts housing values is difficult,
especially when numerous other aesthetically-pleasing features exist that
presumably take precedence over utility bills. Previous research studies attempting
to capture and report the incremental value of energy efficiency have not had the
benefit of utilizing a comprehensive measure of home energy efficiency. Not until
recently has an assessment tool existed that allows researchers to easily identify
which homes are more energy efficient. When the Environmental Protection
Agency (EPA) extended its ENERGY STAR rating to homes, it created an easily
identifiable metric of residential energy efficiency based on a Home Energy Rating
System (HERS) index. The purpose of this study is to extend previous research
to approach a more accurate answer to the question of whether or not and to what
extent housing markets capitalize the value of energy efficiency using ENERGY
STAR labeling.

The research question guiding this study is: Do homes constructed with more
energy-efficient building systems, as qualified by the ENERGY STAR labeling
program, have higher market values than non-ENERGY STAR qualified homes?
If so, how much more are they worth?

Based on this question, the following hypothesis was developed:

H1: ENERGY STAR rated homes will have higher sales prices than
comparable non-ENERGY STAR rated homes in the study area.

ÿ ½ ª ™ ¦ ª ˜   © Ã ¦ › ª � ® › š � ª

The literature review focuses on prior studies of capitalization of energy efficiency
within the residential markets. Although this topic has received considerable
attention in the commercial real estate sector (both in the U.S. and internationally),
there has been considerably less research relevant to this study conducted in the
residential section. In 2001, the EPA sponsored a comprehensive analysis of
published research literature titled The Value of Energy Efficiency in Housing:
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Review and Analysis of the Literature (Dacquisto, Emrath, Laquatra, and Laitner,
2001). The report presents a review of published research on the capitalization of
energy efficiency in housing over a 20-year history. Their report focused primarily
on using past applications of hedonic regression analysis and, to a lesser extent,
willingness-to-pay surveys to determine if energy efficiency is reflected in home
values.

Sopranzetti (2010) explains hedonic regression as an analytical process that allows
for the deconstruction of home prices into their component parts to determine how
individual components contribute to the overall value. Similarly, Meese and
Wallace (1997) define hedonic regression as a way of estimating the value of a
complex commodity with a bundle of attributes, such as a house, by modeling the
price of that commodity as a function of the particular set of attributes it possesses.
Each attribute is valued independently and contributes its individual value to the
overall value of the commodity, making it easier to observe the market value of
each attribute by itself. For example, appraisers can use hedonic regression to
determine the value of house attributes such as structural characteristics (e.g.,
square footage, number of rooms, number of bathrooms, and known defects),
neighborhood characteristics (e.g., quality of the school system and/or
neighborhood), or location within a given market (Sopranzetti, 2010). Energy
efficiency, the attribute of most interest to this study, can also be identified and
included as an analysis component in hedonic regression to determine its
contribution to overall home value.

ë×ØÎÏÓÙ â×ÕË×ÊÊÓÎÏ áÉÈØÓ×Ê

The literature on hedonic house price models reviewed for this study dates back
two and a half decades and includes many different methodologies. A summary
of studies reviewed is provided in Appendix A. The collective results of these
studies (Exhibit 1) indicate varying levels of capitalization of energy efficiency
when homes are sold (Nevin and Watson, 1998; Dacquisto, Emrath, Laquatra, and
Laitner, 2001); yet, the body of research as a whole suffers from challenges
associated with identifying levels of residential energy efficiency. This
shortcoming hinders integration of these findings into property appraisals; as a
result, homebuilders are reluctant to trust that additional cost for increased energy
efficiency design/construction will be capitalized in the future.

Some consistency is evident in the studies among the attributes identified for
inclusion in the hedonic regression analysis (see Appendix A for a summary table),
although considerable variations are also apparent and worthy of review. While
all studies reviewed attempted to control for the various factors contributing to
home value, all did so to a different degree. Furthermore, the studies reviewed
included a wide range of sample sizes and variables in an effort to best identify
the incremental market value of energy efficiency (Laquatra, 2002). An overview
of the methodologies utilized in the studies is provided in Appendix B. In total,
eight studies were reviewed. All but one were limited to small geographic markets
and short periods of time. Sample sizes for these studies ranged from 67 to more
than 15,000; the majority of studies had sample sizes between 81 and 505.
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Additionally, some of the samples looked strictly at new or nearly-new homes,
some looked only at resale values, and others looked at all sales data within a
given marketplace (Dacquisto, Emrath, Laquatra, and Laitner, 2001). Following is
an overview of the variables used in each study reviewed.
Structural Variables. Structural variables account for the physical characteristics
that contribute to home value (Sopranzetti, 2010). All of the studies reviewed
included square footage as a structural variable while also controlling for property
age to some degree. Additional structural variables most often included in the
models were number of bathrooms, lot size, fireplaces, and garages. Only two of
the eight studies reviewed account for all of the aforementioned variables. In some
cases, the absence of certain variables may be the result of data limitations.
Nevertheless, these variables have been found to have significant effects in the
other regression analyses; failure to include these variables would compromise
internal validity.
Neighborhood and Locational Variables. Neighborhood and locational variables
represent the locational quality of a property within a community (Sopranzetti,
2010). The handling of neighborhood and locational variables differed
significantly across the reviewed studies. These factors are not binary variables;
they are not have or have-not items. As a result, it is not easy to quantify them
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on a numerical scale, unlike size and age, making it difficult to measure the impact
of their exclusion or mistreatment in a regression study. All but two of the
reviewed studies included some degree of locational effects. For example, one
study used distance to the central business district, while another used distance
to the nearest interstate ramp. In smaller sample sizes with relatively few
subdivisions, it may be easier to control for locational effects and more simplified
criteria may suffice.

Energy Efficiency Variables. Energy efficiency variables represent different
measures of energy conservation resulting from home design/construction. In the
studies reviewed, significant differences existed on the approach used to identify
energy efficiency. Some treated energy efficiency as a binary variable while others
used utility bills as proxies for energy efficiency. For example, in one study energy
efficiency was based solely on the type of fuel (natural gas or oil) that was used
to heat the house. Another study based energy efficiency on roof temperatures as
measured using infrared aerial photographs. All of these studies ignored other
contributing factors to home energy efficiency, which is reflective of the difficulty
inherent in identifying a single measure of energy efficiency. Because energy
efficiency is clearly not a simple either-or phenomenon, it will be difficult to
generalize results from studies employing this sort of methodology.

Other studies reviewed by Dacquisto, Emrath, Laquatra, and Laitner (2001)
identify energy efficiency as the sum of four attributes: inches of wall insulation,
inches of ceiling insulation, presence of storm windows and/or thermopane glass,
and presence of wood/vinyl window frames. In these studies, separate coefficients
are assigned to represent the implicit price of each of these features. A major
limitation of this approach is that information on specific physical features
contributing some level of energy efficiency may not be available in many data
sets.

One particularly relevant study reviewed by Dacquisto, Emrath, Laquatra, and
Laitner (2001) is the Laquatra (1986) study (Appendix B). Laquatra constructed
a continuous variable called the ‘‘Thermal Integrity Factor’’(TIF) to represent
varying levels of energy efficiency. TIF assesses the annual heating load as
measured in Btu per square foot of heated floor space per heating degree day,
although it does not adjust for equipment efficiency, duct and distribution system
losses, differences in fuel type, and energy usage for water heating, cooling, and
other purposes. All of these deficiencies could result in differences in utility bills
for houses with the same TIF and floor area (Dacquisto, Emrath, Laquatra, and
Laitner, 2001). Application of this approach is also limited by the ability to obtain
the data needed to calculate the TIF variable.

Based on the review of these studies, a minimal level of consistency can be
identified with respect to which structural, neighborhood, and locational variables
should be included in hedonic regression analysis of home values. Prior measures
of energy efficiency, however, vary considerably. It is clear from the studies
reviewed that identifying a usable measure of energy efficiency has been
problematic. As a result, replication and application of study results have been
limited, as evidenced by a general lack of application within the appraisal industry.
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The measures of efficiency utilized in these studies were based on information
that is simply not easily accessible to appraisers.

êÐÍËÎÇÓÏÕ ç×ÉÔÎØÎÑÎÕÄ

Despite the limitations of research investigating how housing markets capitalize
the value of home energy improvements, it still remains consistent with economic
theory that such a phenomenon occurs to some degree. Improved methodologies
are needed to enable more reliable and implicit conclusions; hedonic regression
models seem to be the most effective way of achieving these conclusions
(Dacquisto, Emrath, Laquatra, and Laitner, 2001; Sopranzetti, 2010). While each
regression study possesses its own set of weaknesses, the ones reviewed here do
take significant steps toward employing a reliable analysis. Taken together, all of
the models provide a seemingly comprehensive list of explanatory variables that
should encourage future studies to include as many of them as possible. The
challenge remaining is to incorporate better identifiers of energy efficiency that
are also accessible to appraisers.

Since these studies were conducted, better measurements of energy efficiency have
become available, such as ENERGY STAR labeling for homes, LEED for Homes,
and the National Green Building Standard. Third-party ratings of homes as either
green or energy efficient provides a paper trail for appraisers to incorporate into
appraisals. This paper trail provides the documentation necessary to support the
analysis of a high performance home and measurements of contributory value
(Admoatis, 2010).

ìË××Ï ëÎÐ× òÊÊ×ÊÊÐ×ÏÉ àÎÎÑÊ

The green building industry has grown substantially in the last few decades. At
the same time, several green home assessment tools have entered the residential
market, providing consistent assessments of varying levels of energy efficiency
and essentially creating a branding for energy-efficient homes that is readily
identifiable. Current assessment tools for the residential market include the
Environmental Protection Agency’s (EPA) ENERGY STAR rating, the U.S. Green
Building Council’s LEED for Homes, and the National Association of Home
Builders’National Green Building Standard. Each of these assessment tools sets
forth various criteria to ensure that the homes certified met a minimum level of
increased energy efficiency compared with more common building designs and
construction practices. While each assessment tool has its strengths and
weaknesses, it is not the purpose of this paper to provide an in-depth review of
these assessment tools and the comparable levels of energy efficiency between
assessments. Rather, the purpose is to access the impact of energy efficiency
branding on the ability to isolate increases in home value as a result of increased
energy efficiency. Since consumers are likely to be more familiar with the
ENERGY STAR rating system, which has been in existence longer than the other
two rating systems, this system was chosen for use in this study.
ENERGY STAR. In an attempt to reduce the emission of greenhouse gases, the
EPA introduced the ENERGY STAR program in 1992. The purpose of this
voluntary program was to identify and promote energy-efficient products designed
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to reduce greenhouse gas emissions. The ENERGY STAR label was initially listed
only on items such as major appliances, office equipment, lighting, and home
electronics. It has since expanded to include the construction of new homes, taking
on a whole-house approach to measure energy efficiency. To qualify as ENERGY
STAR labeled, a home must (a) meet the appropriate Home Energy Rating System
(HERS) Index, (b) be verified and field-tested in accordance with the Residential
Energy Services Network (RESNET) Standards by a RESNET-accredited provider,
and (c) meet all applicable codes (‘‘The Performance Path,’’n.d.).

ÿ Â ª › §   «   £   ¨ –

A sample of 300 homes in Fort Collins, Colorado were selected to test the research
question and related hypothesis guiding this study. The sample consisted of 150
ENERGY STAR qualified homes and 150 non-ENERGY STAR qualified homes.
While this sample selection limits the application of the results to a broader
population, it is within the range of sample size commonly utilized for similar
studies. Sample homes were identified using energy rating data available through
E-Star Colorado and the county assessor’s records. For each ENERGY STAR
home included in the data set, a comparable home in the surrounding area was
identified. To control for the considerable effect of location on home price,
comparable homes were identified as close to the ENERGY STAR homes as
possible based on address information. Generally comparable homes were at most
2–3 miles from the ENERGY STAR homes. It should be noted that although Fort
Collins is a college town, all of the homes included in the study were in newer
subdivisions that were located away from the campus community. Further, the
study is delimited to single-family detached homes constructed during or after
1999 since newer homes have presumably higher levels of energy efficiency.
Delimiting the study to nearly new homes also avoids the challenges of evaluating
efficiency across homes of vastly different ages (Adomatis, 2010). Sales for all
homes occurred between 1999 and 2005. When selecting comparable properties,
it was also important to ensure that these properties were not infarct ENERGY
STAR homes. To control for this, the builder name listed in the county assessor’s
records was cross-checked with the list of participating ENERGY STAR builders
as listed on the ENERGY STAR website.

ÿ Ë ® › ® ® ¡ « Î ¡ ® £ – œ ¦ œ

Consistent with related literature on hedonic regression, the regression used in this
study contains several independent variables (Exhibit 2). Original sale price per
square foot is the dependent variable. The expected relationship between each
independent variable and the dependent variable is indicated under the heading
Expected Relationship (Exhibit 2). All of the model variables, with the exception
of BaseFin, Quality, CovProch, and ENERGYSTAR, are scale variables. Variables
appearing with a subscript ‘‘d’’are considered dummy variables. These variables
were measured in binary terms, whether or not a feature is present. For dummy
variables, a value of 1 was given if the feature was present and 0 if the feature
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was absent. The variable Quality is based on the quality indicator included in the
county assessor’s records.

Independent variables with a positive Expected Relationship are expected to
increase house value as buyers are expected to pay more for houses with these
amenities. Age, the only variable with a negative coefficient, is expected to have
a negative effect on house value as buyers are expected to pay less for older homes
(Exhibit 3). Number of stories does not have a predictable coefficient as the
decision to buy a ranch or two-story house is presumably a decision of preference,
not superiority. The quality variable is a seemingly subjective judgment of home
construction, yet it is expected to be a strong indicator of home value. Quality
ratings were provided within the county assessor’s data. Homes could be rated as
poor, average, or good. All of the homes in the data set were rated as being either
of average or good quality.

ÿ ½ ª œ š £ › œ

The result of the regression analysis for the independent variables identified in
Exhibit 2 and the dependent variable sales price was statistically significant at
p ý .01. The R2 value was .735, indicating that 74% of the market valuation
variation could be explained by the model. The effect size for the model was large
(r ü .857) and it had good internal reliability as evidenced by a Cronbach’s alpha
of .317. The absolute coefficient ( ) values for the independent variables included
in the model ranged from a low of 0.018 to a high of 8.664. Independent variables
with beta approaching zero essentially have minimal effect on the sales price,
while variables with larger beta have a greater impact on sales price.

Almost all of the non-energy coefficients have the expected signs with the
exception of TotalSF and Bedrooms; the latter of which is not statistically
significant (p ü .969). The coefficient of the ENERGYSTAR variable was
statistically significant at p ý .01. The beta of the ENERGY STAR variable is
8.664, higher than any other predictor variable.

TotalSF, one variable that would seem to be a strong predictor of home value,
had a surprisingly negative coefficient, as well as a significant p-value. This may
be because TotalSF is strongly correlated with other variables (e.g., LotSF and
Quality) and that there might be a diminishing point of return for additional square
footage (Nevin and Watson, 1998). Another possible reason for this result is that
homebuyers that are more aware of the environmental impact of buildings may
place more value on a smaller home that uses less materials and is more energy
efficient. Bedrooms did not have a significant effect on sale price, even though
this is typically a significant factor in residential pricing. Again, this may be due
to inefficiency in recognizing collinearity. Future studies might benefit from
considering and testing for collinearity and providing an approach to account for
such correlation.

Two important limitations of these results were the exclusion of a location variable
and the use of only ENERGY STAR rated homes. The model used in this study
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did not address locational effects on home price. The data set used did not include
quantifiable information on the market effect of locational variation. Instead, the
researchers controlled for locational impacts by identifying comparables homes
based proximity to ENERGY STAR certified homes. Had a locational variable
been included in the data set, it is expected that the beta for ENERGYSTAR would
be lessened but would not change from a positive to a negative relationship.
Additionally, it would be expected that a significant amount of collinearity would
exist between a locational variable and the ENERGYSTAR variable (and possibility
AGE) since all of the homes were located in fairly new neighborhoods. It is
recommended that future studies include a locational variable.

Further, employing the ENERGY STAR label and accompanying home energy
rating as the determinant and measure of home energy efficiency does not take
into account that homes without the ENERGY STAR label may have an equal or
greater degree of energy efficiency. The purpose of focusing on ENERGY STAR
homes was simplify the identification of energy efficient homes as this was
identified as a significant challenge in previous studies. Additionally, identification
of energy-efficient homes without third-party certification by either homebuyers
or appraisers would require thorough understanding of design and construction
strategies by homebuyers (or appraisers) as homes may be marketed as energy
efficient when in fact they are not (Adomatis, 2010). Therefore, this study focused
only on ENERGY STAR labeled homes. The purpose of this study, however, was
to test the impact of third-party certification of home energy efficiency on market
prices paid by consumers. In the area where this study was conducted, the results
provide further support for added contributory value in the assessment of a
certified energy-efficient home.

ÿ Ì   ¡ ¬ £ š œ ¦   ¡

Although significant awareness exists on the impact of energy consumption by
the U.S. residential sector, adoption of energy-efficient residential designs has been
slow. Of most concern to homebuilders is the perception that the added costs
related to increased energy-efficient design and construction will not be recognized
when the home is sold (Galuppo and Tu, 2010). This concern has persisted even
though prior studies have provided empirical evidence of consumers who
recognize the contributory value of increased energy efficiency. These past studies,
however, used measures of energy efficiency that were not easily replicable or
recognizable by homebuyers, appraisers, or homebuilders. In recent years, several
third-party certifications have become available that can be used to address this
shortcoming of prior studies. Third-party certification can be used to document
the incorporation of design and construction techniques (Adomatis, 2010). One
well-established certification is the EPA’s ENERGY STAR labeling for homes. By
incorporating ENERGY STAR certification into a hedonic regression analysis of
sales prices for homes in Fort Collins, Colorado, this study provides a much
needed update on homebuyers’willingness to pay for increased energy efficiency.

The model tested in this study and which incorporated ENERGY STAR
certification had an R2 of 74%, consistent with the range of R2 values for similar
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models (see Exhibit 1), which ranged from a low of 0.41 to a high of 0.86. These
results support the hypothesis that ENERGY STAR rated homes will have higher
sales prices than comparable non-ENERGY STAR homes in the study area.
Results indicate that ENERGY STAR homes originally sold for $8.66 more per
square foot than non-ENERGY STAR homes in the study area.

This study provides additional empirical evidence that homebuyers recognize the
contributory value of increased energy efficiency. There is also evidence that the
use of a third-party certification such as the ENERGY STAR rating system is
valued by residential consumers. As similar assessment tools of residential energy
efficiency (e.g., USGBC’s LEED for Homes or the NAHB’s National Green
Building Standard) become more prevalent, similar cost premiums will be found
for those homes as well. Further analysis, however will be needed to verify these
predictions across other residential energy assessment tools. As additional studies
are conducted, their combined results should strengthen the market for energy-
efficient homes that are third-party certified. This, in turn should result in an
increased percentage of new homes that are designed and constructed to be more
energy efficient and an overall reduction in the energy consumption of the U.S.
residential sector.



¹® £ š ¦ ¡ ¨ È � ª ª ¡ Ç   ¢ ª Ë ª œ ¦ ¨ ¡ œ ÿ Þ Ý Þ

Å À ¼ ½ Ê ÿ ¹  £ á Ü ÿ Á   á Þ z Ý ß Þ Þ

ÿ
Î
Ÿ
Ÿ
ª
¡
«
¦—

Î
ÿ ÿ
½
ª
™
¦ª

˜
 
©
Ç
ª
«
 
¡
¦¬

¼
›š

«
¦ª
œ

¼›
š«
–

Â
®�
¤ª
›Î

�ª
®ã

»¦
¢
ª
¿ª
�¦ 
«ã

®¡
«
»–
Ÿª
œ
 ©

Ç
 ¢

ªœ
Æ¡
¬£
š«
ª«

¼®
¢
Ÿ£
ª
¼¦
•ª

Î
¨ª

 ©
Ç
 ¢

ªœ
¦¡
¼®
¢
Ÿ£
ª

Ç
®£
™ 
�œ
ª¡
ã½

á®
¡«

Ç
áÀ
á¿
 £
£®
¤ 
˜
œ¤
¦á
»§
ª
Ê©
©ª
¬›
œ
 ©
Éš
ª£
¿�
¦¬
ªœ

 ¡
Ç
 š
œª

¿�
¦¬
ªœ
áß

ËÚ
ÛÏ

áÉ
ÈØ

Ó×
Êã
ÞÖ

×Þ
ãÞ

×ã
Ýã

Ýß
Úz
ÞÞ

á
À
¦£
®¡
«
¨®
œ
§ª
®›
ª«

§ 
¢
ªœ

¦¡
È
�ª
ª¡
˜
  
«

¡ª
¦¨
§­
 �
§ 
 «

¦¡
¼ª
®›
›£ª
ã
¸
®œ
§¦
¡¨
› 
¡
œ 
£«

©� 
¢
ÞÖ

Øß
› 
ÞÖ
ØÚ
á

ÝÙ
Ö

Â
ª®
¡
®¨
ª
¡ 
›¨
¦™
ª¡

Ì
 �
¨ª
£ã
Åá
Íá
ã¿
á½
áÈ

 ª
­ª
£ã
®¡
«
Ì
áÊ
á
¸
®«
ªá
Â
ª®
œš
�¦¡
¨
Ê¡
ª�
¨–

Ê©
ò¬
¦ª
¡¬
–
© 
�
¼ª
£ª
¬›
¦ 
¡
®¡
«
Î
«¥
šœ
›¢
ª¡
› 
©Ì

 ¢
Ÿ®
�®
­£
ª
¼®
£ª
œá

àÔ
×
ò
ÍÍ

ËÛ
ÓÊ
ÛÑ

éÎ
ÈË
ÏÛ

Ñã
ÞÖ
×Ý

ãÅ
®¡
š®
�–
ãØ

Þz
×á

¼¦
¡¨
£ª
â©®
¢
¦£–

§ 
¢
ªœ

¦¡
Ãš
­­
 ¬
¤ã
»ª
—®
œ

œ 
£«
©� 

¢
ÞÖ
Ø×

› 
ÞÖ
ØÖ
á

Þß
ß

Â
ª®
¡
®¨
ª
¡ 
›¨
¦™
ª¡

Å 
§¡
œ 
¡ã
½á
Ì
á®

¡«
Ë
áÃ
áÄ

®œ
ª�
¢
®¡
áÇ

 š
œ¦¡
¨
Â
®�
¤ª
›

Ì
®Ÿ
¦›®
£¦•
®›
¦ 
¡
 ©
Ê¡
ª�
¨–
âœ
®™
¦¡
¨
Ë
š�
®­
£ª
È
  
«
Æ¡
™ª
œ›¢

ª¡
›œá

îÙ
ÎÏ

ÎÐ
ÓÙ

êÏ
ÌÈ

ÓË
Äã
ÞÖ
×Ü

ãÝ
Þã

ÜØ
Ûz
×Ù
á

Ê£
ª¬
›�¦
¬¦
›–
 �

¡®
›š
�®
£¨
®œ
â§
ª®
›ª
«ã

œ¦¡
¨£
ªâ

©®
¢
¦£–

«ª
›®
¬§
ª«

§ 
¢
ªœ

¦¡
Ä¡
 —

Ì
 š
¡›
–ã

»ª
¡¡
ªœ
œª
ª
œ 
£«
¦¡
ÞÖ
Ø×
á

Þã
ÜÞ
Ø

Â
ª®
¡

ü
ÞÛ

–ª
®�
œ

¼›
®¡
«®
�«

Ë
ª™
¦®
›¦ 
¡

ü

ÞÜ
–ª
®�
œ

Ã 
¡¨
œ›�
ª›
§ã

Â
áè
ÞÖ
×Ù
çá
Æ¢
Ÿ®
¬›
 ©

Ì
 ¡
œš
¢
ª�
œ~
¿ª
�œ
 ¡
®£

Ì
§®
�®
¬›
ª�
¦œ›
¦¬
œ
 ¡

Ç
ª«
 ¡
¦¬
¿�
¦¬
ªœ

 ©
Ê¡
ª�
¨–
â¬
 ¡
œª
�™
¦¡
¨

Ë
š�
®­
£ª
œá

îÏ
×Ë
ÕÄ
ú
ÞÖ
×Ù
ãÞ

ÞÕ
Öã

×Ö
Üz
Öß
Úá

È
®œ
â§
ª®
›ª
«ã

œ¦¡
¨£
ªâ
©®
¢
¦£–

«ª
›®
¬§
ª«

§ 
¢
ªœ

¦¡
Ì
 £
š¢

­š
œã
À
§¦
 
¼Â

¼Î
œ 
£«

©� 
¢
ÞÖ

ØÞ
› 
ÞÖ
Ø×
á

Úß
Ú

Â
ª®
¡

ü
ÝÝ

–ª
®�
œ

¼›
«á

Ë
ª™
áü

ÞÚ
–ª
®�
œ

Ã®
žš
®›
�®
ãÅ
á
Ç
 š
œ¦
¡¨

Â
®�
¤ª
›Ì

®Ÿ
¦›®
£¦•
®›
¦ 
¡
 ©

»§
ª�
¢
®£

Æ¡
›ª
¨�
¦›–
áî

Ï×
ËÕ
Ä
îÙ
ÎÏ

ÎÐ
ÓÙ
Êã
ÞÖ
×Ù
ã×

ãÜ
ãÞ

ÜÛ
zÜ
×á

Á
ª˜

£–
­š
¦£›
��Ê
¡ª
�¨
–
Ê©
ò¬
¦ª
¡›
Ç
 š
œ¦
¡¨

Ë
ª¢

 ¡
œ›�
®›
¦ 
¡
¿�
 ¨
�®
¢
~~
§ 
¢
ªœ

¦¡
Â
¦¡
¡ª
®Ÿ
 £
¦œã

Â
¦¡
¡ª
œ 
›®
©� 
¢
ÞÖ
×ß

› 
ÞÖ
×Þ

á

×Þ
Á
ª˜

§ 
¢
ªœ

 ¡
£–



Þ Ý Ý ÿ Í £     ¢ ã Á   ­ ª ã ® ¡ « Á   ­ ª

ÿ
Î
Ÿ
Ÿ
ª
¡
«
¦—

Î
è¬
 
¡
›¦
¡
š
ª
«
ç

ÿ ÿ
½
ª
™
¦ª

˜
 
©
Ç
ª
«
 
¡
¦¬

¼
›š

«
¦ª
œ

¼›
š«
–

Â
®�
¤ª
›Î

�ª
®ã

»¦
¢
ª
¿ª
�¦ 
«ã

®¡
«
»–
Ÿª
œ
 ©

Ç
 ¢

ªœ
Æ¡
¬£
š«
ª«

¼®
¢
Ÿ£
ª
¼¦
•ª

Î
¨ª

 ©
Ç
 ¢

ªœ
¦¡
¼®
¢
Ÿ£
ª

Ë
¦¡
®¡
ã»
áÂ
á®

¡«
Åá
Î
áÂ

¦�®
¡ 
˜
œ¤
¦á
Êœ
›¦¢

®›
¦¡
¨
›§
ª
Æ¢
Ÿ£
¦¬
¦›

¿�
¦¬
ª
 ©
Ê¡
ª�
¨–

Ê©
ò¬
¦ª
¡¬
–
Æ¢
Ÿ�
 ™
ª¢

ª¡
›œ
¦¡
›§
ª
½ª
œ¦«

ª¡
›¦®
£

Ç
 š
œ¦¡
¨
Â
®�
¤ª
›Õ
Î
Ç
ª«
 ¡
¦¬
Î
ŸŸ
� 
®¬
§á

éÎ
ÈË
ÏÛ

ÑÎ
Ö
ß
ËÚ
ÛÏ

îÙ
ÎÏ

ÎÐ
ÓÙ
Êã
ÞÖ
×Ö
ã
ÝÚ
ãÚ

Ýz
ÙØ
á

¼¦
¡¨
£ª
â©®
¢
¦£–

«ª
›®
¬§
ª«

§ 
¢
ªœ

¦¡
Ë
ªœ

Â
 ¦
¡ª
œã
Æ 
˜
®
œ 
£«
©� 
¢
Å®
¡š
®�
–
ÞÖ
×Ý

› 
Åš
¡ª

ÞÖ
×Ý
á

ÝÜ
Û

Â
ª®
¡

ü
Üß

–ª
®�
œ

¼›
«á

Ë
ª™
áü

ÝÝ
–ª
®�
œ

Ç
 �
 ˜

¦›•
ã
Â
áÅ
á®

¡«
Ç
áÇ

®ª
�¦á

Ê¬
 ¡
 ¢

¦¬
Ê©
ò¬
¦ª
¡¬
–
™á
Ê¡
ª�
¨–

Ê©
ò¬
¦ª
¡¬
–y

Ë
 
Â
 «
ª£
Ì
 ¡
œª
�™
®›
¦ 
¡
¼›
®¡
«®
�«
œ
Â
®¤
ª
È
  
«

¼ª
¡œ
ªÐ

îÏ
×Ë
ÕÄ

îÙ
ÎÏ

ÎÐ
ÓÙ
Êã
ÞÖ
Öß
ã
ÞÝ
Ýz
ÜÞ
á

ÛÝ
¡ª
®�
£–
â¡
ª
ã̃ª
£ª
¬›
�¦¬
®£
£–
â§
ª®
›ª
«
§ 
¢
ªœ

¦¡
»®
¬ 
¢
®
Ì
¦›–

Ã¦
¨§
›œ
ª�
™¦
¬ª

«¦
œ›�
¦¬
›¦
¡

¼ª
®›
›£ª
ã¸

®œ
§¦
¡¨
› 
¡
­š
¦£›
› 
›§
ª
Â
 «
ª£

Ì
 ¡
œª
�™
®›
¦ 
¡
¼›
®¡
«®
�«
œ
èÂ
Ì
¼ç
�ª
œ 
£«

©� 
¢
ÞÖ

×Ü
zÞ
Ö×
Úã

®¡
«
ÝÚ

¡ª
®�
£–
¡ª
˜
ã

ª£
ª¬
›�¦
¬®
££–
â§
ª®
›ª
«
¬ 
¡›
� 
£§
 ¢

ªœ
¦¡
›§
ª

œ®
¢
ª
®�
ª®

�ª
œ 
£«
©� 

¢
ÞÖ
×Ü

› 
ÞÖ
×Ú

á

ÙØ
èÛ
Ú
Â
Ì
¼
®¡
«

ÝÚ
¬ 
¡›
� 
£ç

Á
ª®
�£–

¡ª
˜
§ 
¢
ªœ

Á
ª™
¦¡
ã½

á
®¡
«
È
á¸

®›
œ 
¡á
Ê™
¦«
ª¡
¬ª

 ©
½®
›¦ 
¡®
£Â

®�
¤ª
›

¹®
£š
ªœ

© 
�
Ç
 ¢

ª
Ê¡
ª�
¨–

Ê©
ò¬
¦ª
¡¬
–á

àÔ
×
ò
ÍÍ

ËÛ
ÓÊ
ÛÑ

éÎ
ÈË
ÏÛ

Ñã
ÞÖ
Ö×

ãÛ
ßÞ

zß
Öá

Ê£
ª¬
›�¦
¬®
££–
ãŸ

¦Ÿ
ª«

¨®
œ
 �

©š
ª£
 ¦
£â§
ª®
›ª
«ã

œ¦¡
¨£
ªâ
©®
¢
¦£–

§ 
¢
ªœ

¦¡
Î
¢
ª�
¦¬
®¡

Ç
 š
œ¦¡
¨

¼š
�™
ª–

èÎ
Ç
¼ç

¡®
›¦ 
¡®
£«
®›
®
©� 
¢
ÞÖ
ÖÞ

ã
ÞÖ
ÖÜ

ã®
¡«

ÞÖ
ÖÚ
ã
®¡
«
Î
Ç
¼
¢
ª›
� 
Ÿ 
£¦›
®¡

«®
›®
©� 

¢
ÞÖ
ÖÝ

› 
ÞÖ
ÖÙ

á

ÞÚ
ãß
ßß

þ
Â
ª®
¡
®¨
ª
¡ 
›¨
¦™
ª¡

å
ÎÉ
×ó
»§
ª
œ 
š�
¬ª

¦œ
Ë
®¬
žš
¦œ›
 ã
Ê¢

�®
›§
ã
Ã®
žš
®›
�®
ã®

¡«
Ã®
¦›¡
ª�

èÝ
ßß

Þç
á



¹® £ š ¦ ¡ ¨ È � ª ª ¡ Ç   ¢ ª Ë ª œ ¦ ¨ ¡ œ ÿ Þ Ý Ü

Å À ¼ ½ Ê ÿ ¹  £ á Ü ÿ Á   á Þ z Ý ß Þ Þ

ÿ
Î
Ÿ
Ÿ
ª
¡
«
¦—

Í
ÿ ÿ
¹
®
�¦
®
­
£ª
œ
º
œª

«
¦¡

Ç
ª
«
 
¡
¦¬

¼
›š

«
¦ª
œ

½ª
©ª
�ª
¡¬
ª

Ç
®£
™ 
�œ
ª¡

ê
¿ 
££®
¤ 
˜
œ¤
¦

èÞ
Ö×
Þç

Ì
 �
¨ª
£ã
È
 ª
­ª
£ã

ê
¸
®«
ª

èÞ
Ö×

Ýç
Å 
§¡
œ 
¡
ê

Ä®
œª
�¢
®¡

èÞ
Ö×
Üç

Ã 
¡¨
œ›�
ª›
§

èÞ
Ö×
Ùç

Ã®
žš
®›
�®

èÞ
Ö×

Ùç

Ë
¦¡
®¡

ê
Â
¦�®
¡ 
˜
œ¤
¦

èÞ
Ö×
Öç

Ç
 �
 ˜

¦›•
ê

Ç
®ª
�¦
èÞ
ÖÖ
ßç

Á
ª™
¦¡
ê

¸
®›
œ 
¡
èÞ
ÖÖ
×ç

Ë
ªŸ
ª¡
«ª
¡›

¹®
�¦®
­£
ª

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×
ø
áÖ

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

À
¬¬
šŸ
®¡
›â

Êœ
›¦¢

®›
ª«

Â
®�
¤ª
›¹

®£
šª

Æ¡
«ª
Ÿª
¡«
ª¡
›

¹®
�¦®
­£
ªœ

y
ò
Ë×
Û
èœ
©ç

ò
Õ×

è–
�œ
ç

þ
ÎÖ

ÚÛ
ÉÔ
ËÎ
ÎÐ

Ê
öù
ÙÛ
Ë
ÕÛ

ËÛ
Õ×

èË
çð

×Ï
ÉËÛ

ÑÛ
ÓË

ÙÎ
ÏØ

ÓÉÓ
ÎÏ

ÓÏ
Õ
èË
ç

ï
ÛÉ
×
è¢
 ¡
›§
 ©

œ®
£ª

ü
Þß
ßz

ÞÞ
Ýç

íÓ
Ë×
ÍÑ
ÛÙ
×
èË
ç

ñË
ÓÙ
Ò
Ç×
Ï×

×Ë
èË
ç

ð
×Ø

ÛË
ËÎ
ÎÖ

èË
ç

êÏ
ÖË
Û
èË
ç

ß
ÉÓÑ
èì
à
–�
ã

ª¡
«¦
¡¨
çá

ÓÃ
×
èœ
©ç

ò
Õ×

è–
�œ
ç

þ
ÎÖ

ÚÛ
ÉÔ
ËÎ
ÎÐ

Ê
âÛ

ÏÙ
Ô
èË
ç

áÍ
ÑÓÉ

ÖÎ
Ä×
Ë
èË
ç

öù
áÉ
ÎË
Ä
èË
ç

ñË
ÓÙ
Ò
èË
ç

ð
ÛË
ÍÎ

ËÉ
èË
ç

ì
ÛË
ÛÕ

×Â
÷Ù

ÛË
èË
ç

ì
ÛË
ÛÕ

×Â
öÙ

ÛË
þ

èË
ç

äÛ
ÉÓÎ

èË
ç

ï
×Ù
Ò
èË
ç

äÛ
Ç×
Ø
ØË
ÓÇ
×
èË
ç

íÓ
Ë×
ÍÑ
ÛÙ
×
èË
ç

ß
ÏÓ
ÉÛ

ÓË
èË
ç

ð
×Ï

ÉËÛ
ÑÛ

ÓË
èË
ç

ò
ÓÏ
Ø×

Å
èË
ç

ð
×Ï

ÊÈ
Ê
ÓÏ
ÙË
×Û

Ê×
ÖË
ÎÐ

õô
ý

ÚÑ
ÛÙ

Ò
Æ
ÓÉÔ

ÓÏ
Ù×
ÏÊ
ÈÊ

ÉË
ÛÙ
É

äÎ
ÍÈ

ÑÛ
ÉÓÎ

Ï
Ø×

ÏÊ
ÓÉÄ

ð
ÓÉÄ

ÑÎ
Éè
œ©
ç

ë
ÎÈ

Ê×
ÊÓ
Ã×

èœ
©ç

þ
ÎÖ

ÚÛ
ÉÔ
ËÎ
ÎÐ

Ê
þ
ÎÖ

ÊÉ
ÎË
Ó×
Ê

ë
ÎÈ

Ê×
ÛÕ

×
è–
�œ
ç

ï
ÓÊ
ÉÛ
ÏÙ
×
ÉÎ

Ù×
ÏÉ
ËÛ
ÑÚ

ÈÊ
ÓÏ
×Ê
Ê

ØÓ
ÊÉ
ËÓ
ÙÉ

äÈ
ÍÓ
ÑÊ
Í×

Ë
É×
ÛÙ

Ô×
Ë

áÛ
Ñ×

Ä×
ÛË

ð
×Ó
ÑÓÏ
Õ
ÓÏ
ÊÈ
ÑÛ
ÉÓÎ

Ï
Ý
ÛÑ
ÑÓ
ÏÊ
ÈÑ
ÛÉ
ÓÎ
Ï

Ý
ÎÎ

Ø
ÎË

ÇÓ
ÏÄ
Ñ

Æ
ÓÏ
ØÎ

Æ
ÖË
ÛÐ

×Ê

ò
Ë×
Û
èœ
©ç

èÎ
É
ÊÓ
Ã×

èœ
©ç

ï
ÈÍ

Ñ×
Å
èË
ç

ò
ÉÉÛ

ÙÔ
×Ø

èË
ç

àÔ
×Ë
Ð
ÛÑ

ÓÏ
É×
ÕË
ÓÉÄ

ÖÛ
ÙÉ
ÎË

ç
×Ø

ÓÛ
Ï
ÔÎ

ÈÊ
×

ÇÛ
ÑÈ
×
ÖÎ
Ë
Ù×
ÏÊ
ÈÊ

ÉËÛ
ÙÉ

ä×
Ë
ÍÈ

ÍÓ
Ñ

×Å
Í×

ÏØ
ÓÉÈ
Ë×

ç
×Û

Ï
ÙÎ
Ð
Ð
ÈÉ
×
ÖÎ
Ë

Ù×
ÏÊ
ÈÊ

ÉË
ÛÙ
É

ï
ÓÊ
ÉÛ
ÏÙ
×
ÉÎ

ÓÏ
É×
ËÊ
ÉÛ
É×

ËÛ
Ð
Í

íÑ
ÎÎ

Ë
ÛË
×Û

èœ
©ç

þ
ÎÖ

Ú×
ØË
ÎÎ

Ð
Ê

þ
ÎÖ

ÚÛ
ÉÔ
ËÎ
ÎÐ

Ê
íÛ

Ð
ÓÑÄ

ËÎ
ÎÐ

èË
ç

ï
ÓÏ
ÓÏ
Õ
ËÎ
ÎÐ

èÎ
Éè
Þß
ß
œ©
ç

ï
ÓÊ
ÔÆ

ÛÊ
Ô×

Ë
èË
ç

ð
×Ï

ÉË
ÛÑ

ÛÓ
Ë

ÙÎ
ÏØ

ÓÉÓ
ÎÏ

ÓÏ
Õ
èË
ç

Ý
ÓÏ
ØÎ

Æ
ÛÓ
Ë

ÙÎ
ÏØ

ÓÉÓ
ÎÏ

ÓÏ
Õ
èË
ç

ì
ÛË
ÛÕ

×Â
÷
ÙÛ
Ë

ì
ÛË
ÛÕ

×Â
ö
ÙÛ
Ë

ì
ÛË
ÛÕ

×
èË
ç

íÓ
Ë×
ÍÑ
ÛÙ
×
èË
ç

ò
Õ×

è–
�œ
ç

ð
×Ï

ÊÈ
Ê
ÓÏ
ÙÎ
Ð
×

ñÛ
Ê×
Ð
×Ï

Éè
Ë
ç

ç
ÓÑ×
Ê
ÖË
ÎÐ

Ù×
ÏÉ
ËÛ
ÑÚ

ÈÊ
ÓÏ
×Ê
Ê

ØÓ
ÊÉ
ËÓ
ÙÉ

íÑ
ÎÎ

Ë
ÛË
×Û

èœ
©ç

ë
×Û

É
ÍÈ

Ð
Í
èË
ç

þ
ÎÖ

ÚÛ
ÉÔ
ËÎ
ÎÐ

Ê
íÓ
Ë×
ÍÑ
ÛÙ
×
èË
ç

Ý
ÎÎ

Ø
ø
ÉÓÑ
×
ËÎ
ÎÖ

èË
ç

å
ÎÉ
×ó

ò
Ê×
ÙÎ
ÏØ

Ë×
ÕË
×Ê
ÊÓ
ÎÏ

Æ
ÓÉÔ

ØÓ
ÖÖ×

Ë×
ÏÉ

ÊÛ
Ð
ÍÑ
×
ÈÊ
×Ø

ÉÎ
×Ê
ÉÓÐ

ÛÉ
×
×Ñ
×Ù
ÉËÓ
ÙÓ
ÉÄ

ÈÊ
×ó

ç
ÎØ

×Ñ
ð
ÎÏ

Ê×
ËÇ
ÛÉ
ÓÎ
Ï

áÉ
ÛÏ

ØÛ
ËØ
Ê
èË
ç

íÑ
ÎÎ

Ë
ÛË
×Û

èœ
©ç

ë
ÎÈ

Ê×
ÔÎ

ÑØ
ÊÓ
Ã×

ë
ÎÈ

Ê×
ÔÎ

ÑØ
ÓÏ
ÙÎ
Ð
×

Ý
ÎÎ

Ø
ÊÉ
ÎÇ
×
èË
ç

îÑ
×Ù
ÉËÓ
Ù
ÚÑ
ÛÏ

Ò×
É
ÎË

Ú×
Ø
Ô×

ÛÉ
×Ë
Ê
èË
ç

ð
×Ï

ÉËÛ
ÑÉ
Ô×

ËÐ
ÎÊ
ÉÛ
Éè
Ë
ç

ï
ÓÊ
ÔÆ

ÛÊ
Ô×

Ë
èË
ç

îÑ
×Ù
ÉËÓ
Ù
ØË
Ä×
Ë
èË
ç

þ
àÞ

Êø
ÙÎ
Ð
ÍÈ

É×
ËÊ

îÑ
×Ù
ÉËÓ
Ù
Æ
ÛÉ
×Ë

ÖÎ
Ë

ÉÈ
Ú
ø
ÊÛ
ÈÏ

Û
èË
ç

ß
ÏÓ
É
èœ
©ç

èÎ
É
ÊÓ
Ã×

èœ
©ç

ò
Õ×

è–
ª®
�œ
ç

í
ÎÖ

ËÎ
ÎÐ

Ê
àÎ
ÉÛ
ÑÈ

ÉÓÑ
ÓÉÓ
×Ê

è®
££

©š
ª£
œç

èÎ
É
ÊÓ
Ã×

ß
ÏÓ
É
ÊÓ
Ã×

ÉÓÐ
×Ê

ÉÎ
ÉÛ
ÑÈ

ÉÓÑ
ÓÉÄ

þ
ÎÖ

ËÎ
ÎÐ

Ê
ÉÓÐ

×Ê
ÉÎ
ÉÛ
Ñ

ÈÉ
ÓÑÓ
ÉÄ

ì
ÛË
ÛÕ

×
èË
ç

äÎ
ËÙ
Ô
èË
ç

ð
×Ï

ÉËÛ
ÑÛ

ÓË
ÙÎ
ÏØ

ÓÉÓ
ÎÏ

ÓÏ
Õ

èË
ç

áÎ
ÈÉ
Ô
èË
ç

Ý
×Ê
Éè
Ë
ç

ç
ÓØ
Æ
×Ê
Éè
Ë
ç

ß
ËÚ
ÛÏ

èË
ç

âÈ
ËÛ
Ñè
Ë
ç



Þ Ý Û ÿ Í £     ¢ ã Á   ­ ª ã ® ¡ « Á   ­ ª

ÿ
Î
Ÿ
Ÿ
ª
¡
«
¦—

Í
è¬
 
¡
›¦
¡
š
ª
«
ç

ÿ ÿ
¹
®
�¦
®
­
£ª
œ
º
œª

«
¦¡

Ç
ª
«
 
¡
¦¬

¼
›š

«
¦ª
œ

½ª
©ª
�ª
¡¬
ª

Ç
®£
™ 
�œ
ª¡

ê
¿ 
££®
¤ 
˜
œ¤
¦

èÞ
Ö×
Þç

Ì
 �
¨ª
£ã
È
 ª
­ª
£ã

ê
¸
®«
ª

èÞ
Ö×

Ýç
Å 
§¡
œ 
¡
ê

Ä®
œª
�¢
®¡

èÞ
Ö×
Üç

Ã 
¡¨
œ›�
ª›
§

èÞ
Ö×
Ùç

Ã®
žš
®›
�®

èÞ
Ö×

Ùç

Ë
¦¡
®¡

ê
Â
¦�®
¡ 
˜
œ¤
¦

èÞ
Ö×
Öç

Ç
 �
 ˜

¦›•
ê

Ç
®ª
�¦
èÞ
ÖÖ
ßç

Á
ª™
¦¡
ê

¸
®›
œ 
¡
èÞ
ÖÖ
×ç

Ë
ªŸ
ª¡
«ª
¡›

¹®
�¦®
­£
ª

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×
ø
áÖ

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

áÛ
Ñ×

äË
ÓÙ
×

À
¬¬
šŸ
®¡
›â

Êœ
›¦¢

®›
ª«

Â
®�
¤ª
›¹

®£
šª

Â
ª›
§ 
«
 ©

Â
ª®
œš
�¦¡
¨

Ê¡
ª�
¨–

Ê©
ò¬
¦ª
¡¬
–

Éš
ª£
›–
Ÿª

šœ
ª«

› 
§ª
®›
§ 
¢
ª

è¡
®›
š�
®£
¨®
œ
 �

 ¦
£ç

Ê—
¦œ›
ª¡
¬ª

 ©
ª¦
›§
ª�

®
¬ 
£«

� 
 ©

èª
¡ª
�¨
–

ª©
ò¬
¦ª
¡›
ç 

�
®

˜
®�
¢
� 
 ©
è¡
 ›

ª¡
ª�
¨–

ª©
ò¬
¦ª
¡›
ç

º
›¦£
¦›–

­¦
££œ

Æ¡
¬§
ªœ

 ©
¦¡
œš
£®
›¦ 
¡ã

Ÿ�
ªœ
ª¡
¬ª

 ©
œ› 
�¢

˜
¦¡
« 
˜
œ
®¡
«
à
 �

›§
ª�
¢
 Ÿ
®¡
ª

¨£
®œ
œã
Ÿ�
ªœ
ª¡
¬ª

 ©
˜
  
«
à
™¦
¡–
£

˜
¦¡
« 
˜
©�®

¢
ªœ

»§
ª�
¢
®£
Æ¡
›ª
¨�
¦›–

É®
¬›
 �

ü
®¡
¡š
®£

§ª
®›
¦¡
¨
£ 
®«

© 
�
›§
ª

§ 
šœ
ªã
¢
ª®
œš
�ª
«
¦¡

Í›
šà

œ©
 ©
§ª
®›
ª«

ñ 
 �
œŸ
®¬
ªà

§ª
®›
¦¡
¨

«ª
¨�
ªª

«®
–

º
›¦£
¦›–

­¦
££œ
à
œ©

Ì
 ¡
œ›�
š¬
›¦ 
¡
› 
¢
ªª
›

Â
 «
ª£
Ì
 ¡
œª
�™
®›
¦ 
¡

¼›
®¡
«®
�«
œ

º
›¦£
¦›–

­¦
££œ

å
ÎÉ
×Ê
ó
»§
ª
œ 
š�
¬ª

¦œ
Ë
®¬
žš
¦œ›
 ã

Ê¢
�®
›§
ã
Ã®
žš
®›
�®
ã®

¡«
Ã®
¦›¡
ª�

èÝ
ßß
Þç
á

œ©
ü

œž
š®
�ª

©ª
ª›

–�
œ

ü
–ª
®�
œ

Ë
ü

Ë
š¢

¢
–ã
 �

¦¡
«¦
¬®
› 
�
™®
�¦®
­£
ª



¹® £ š ¦ ¡ ¨ È � ª ª ¡ Ç   ¢ ª Ë ª œ ¦ ¨ ¡ œ ÿ Þ Ý Ú

Å À ¼ ½ Ê ÿ ¹  £ á Ü ÿ Á   á Þ z Ý ß Þ Þ

ÿ ½ ª © ª � ª ¡ ¬ ª œ
2009 ENERGY STARÿ Qualified New Homes Market Indices for States. (2011,
May). Retrieved from http:/ /www.energystar.gov/index.cfm?fuseactionüqhmi.
showHomesMarketIndex.
Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195–201.
Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.
University of Michigan, School of Natural Resources and Environment, 1998. Retrieved
from http:/ / css.snre.umich.edu/css doc/CSS98-05.pdf.
Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data
file]. Retrieved from http: / /www.bls.gov/cex/ .
Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.
Report prepared for: Washington, DC: U.S. Department of Housing and Urban
Development, December 2008.
Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and
Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71–8.
Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in
Housing: Review and Analysis of the Literature. Washington, DC: U.S. Environmental
Protection Agency, 2001.
Dinan, T.M. and J.A. Miranowski. Estimating the Implicit Price of Energy Efficiency
Improvements in the Residential Housing Market: A Hedonic Approach. Journal of Urban
Economics, 1989, 25, 52–67.
Elliott, R.N., T. Langer, and S. Nadel. Reducing Oil Use through Energy Efficiency:
Opportunities beyond Cars and Light Trucks. Report No. E061. Washington, DC: American
Council for an Energy-Efficient Economy, January 2006.
EIA (U.S. Energy Information Administration). Total Energy. August 19, 2010. Retrieved
from http:/ /www.eia.gov/totalenergy/data/annual/ index.cfm#consumption.
Features and Benefits of ENERGY STARÿ Qualified New Homes. (n.d.). Retrieved from
http:/ /www.energystar.gov/index.cfm?cünew homes.nh features.
Fernald, M. (ed.). The State of the Nation’s Housing 2009. Cambridge, MA: Harvard
University, Joint Center for Housing Studies, 2009.
Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency
Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:
California Institute for Energy and Environment at University of California, May 21, 2009.
Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the
Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144–59.
Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban
Studies, 1981, 18;2, 205–11.
History of ENERGY STARÿ. (n.d.). Retrieved from http:/ /www.energystar.gov/
index.cfm?cüabout.ab history.
Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency— Do Model
Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122–31.
Johnson, R.C. and D.L. Kaserman. Housing Market Capitalization of Energy-saving
Durable Good Investments. Economic Inquiry, 1983, 21, 374–86.
Lande, C.D. Homeowner Views on Housing Market Valuation of Energy Efficiency: An
Empirical Investigation. Unpublished doctoral dissertation, University of Montana,
Montana, 2008.

http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?fuseaction�qhmi.

showHomesMarketIndex.

Adomatis, S.K. Valuing High Performance Houses. The Appraisal Journal, 2010, 195�201.

Blanchard, S. and P. Reppe. Life Cycle Analysis of a Residential Home in Michigan.

University of Michigan, School of Natural Resources and Environment, 1998. Retrieved

from http://css.snre.umich.edu/css doc/CSS98-05.pdf.

Bureau of Labor Statistics. Consumer Expenditure Survey. October 5, 2010. [On-line data

file]. Retrieved from http://www.bls.gov/cex/.

Carliner, M., L. Bowles, and J. Nebbia. The Valuation of Energy Efficiency in Homes.

Report prepared for: Washington, DC: U.S. Department of Housing and Urban

Development, December 2008.

Corgel, J.B., P.R. Goebel, and C.E. Wade. Measuring Energy Efficiency for Selection and

Adjustment of Comparable Sales. The Appraisal Journal, 1982, 50:1, 71�8.

Dacquisto, D.J., P. Emrath, J. Laquatra, J.A. Laitner. The Value of Energy Efficiency in

Housing: Review and Analysis of the Literature. Washing
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson
http://www.energystar.gov/index.cfm?c�new homes.nh features.

Fernald, M. (ed.). The State of the Nation�s Housing 2009. Cambridge, MA: Harvard

University, Joint Center for Housing Studies, 2009.

Fuller, M. Enabling Investments in Energy Efficiency: A Study of Energy Efficiency

Programs that Reduce First-cost Barriers in the Residential Sector. Berkeley, CA:

California Institute for Energy and Environment at University of California, May 21, 2009.

Galuppo, L.A., and C. Tu. Capital Markets and Sustainable Real Estate: What are the

Perceived Risks and Barriers? Journal of Sustainable Real Estate, 2010, 2:1, 144�59.

Halvorsen, R. and H.O. Pollakowski. The Effects of Fuel Prices on House Prices. Urban

Studies, 1981, 18;2, 205�11.

�

History of ENERGY STAR

. (n.d.). Retrieved from http://www.energystar.gov/

index.cfm?c�about.ab history.

Horowitz, M.J. and H. Haeri. Economic Efficiency v. Energy Efficiency� Do Model

Conservation Standards Make Good Sense? Energy Economics, 1990, 12:2, 122�31.

Johnson


Þ Ý Ù ÿ Í £     ¢ ã Á   ­ ª ã ® ¡ « Á   ­ ª

Laquatra, J. Housing Market Capitalization of Thermal Integrity. Energy Economics, 1986,
8:3, 134–38.
— — . The Value of Energy Efficiency. Housing and Home Environment News. Winter
2002. Retrieved from http:/ /housing.cce.cornell.edu/ f-sht-pdf%20libraries/hhe-nEWS-
LETTERS/HHE-news-winter-02.pdf.
Laquatra, J., D.J. Dacquisto, P. Emrath, and J.A. Laitner. August 2002. Housing market
capitalization of energy efficiency revisited. Proceedings of the 2002 American Council for
an Energy Efficient Economy (ACEEE) Summer Study on Energy Efficiency in Buildings.
Retrieved from http:/ /www.reneuer.com/upload/RENEUER-ClHouse-040.pdf.
Longstreth, M. Impact of Consumers’Personal Characteristics on Hedonic Prices of
Energy-Conserving Durables. Energy, 1986, 11:9, 893–905.
Mandell, S. and M. Wilhelmsson. Willingness to Pay for Sustainable Housing. Journal of
Housing Research, 2011, 20:1, 35–51.
Meese, R.A. and N.E. Wallace. The Construction of Residential Housing Price Indices: A
Comparison of Repeat Sales, Hedonic Regression, and Hybrid Approaches. Journal of Real
Estate Finances and Economics, 1997, 14, 51–73.
NAPEE (National Action Plan for Energy Efficiency). November 2008. Vision for 2025:
A Framework for Change. Washington, DC: U.S. Environmental Protection Agency and
U.S. Department of Energy. Retrieved from www.epa.gov/eeactionplan.
Nevin, R. and G. Watson. Evidence of Rational Market Valuations for Home Energy
Efficiency. The Appraisal Journal, 1998, 66:4, 401–09.
RESNET. (n.d.). About RESNET. Retrieved from http:/ /www.natresnet.org/about/
default.htm.
Smith, M.T. and P. Jones. The Impact of Energy Efficient House Construction on
Homeownership Costs: A Comparative Study in Gainesville, Florida. Family and Consumer
Research Journal, 2003, 32:1, 76–98.
Sopranzetti, B.J. Chapter 78: Hedonic Regression Analysis in Real Estate Markets: A
Primer. In: C.F. Cheng-Few and J. Lee (eds.), Handbook of Quantitative Finance and Risk
Management, 2010.
The Performance Path: A Home Energy Rating. (n.d.) Retrieved from http:/ /www.
energystar.gov/index.cfm?cübldrs lenders raters.nh performance
USGBC. LEED for Homes. Retrieved from http:/ /www.usgbc.org /ShowFile.aspx?
DocumentIDü3912.
USGBC. LEED for Homes Overview. Retrieved from http: / /www.usgbc.org /
ShowFile.aspx?DocumentIDü3638.
What is the HERS Index? (n.d.) Retrieved from http:/ /www.energystar.gov/
index.cfm?cübldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.
MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or
Mary.Nobe@colostate.edu.
Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.

mailto:Mary.Nobe@colostate.edu
http://www.reneuer.com/upload/RENEUER-ClHouse-040.pdf
www.epa.gov/eeactionplan
http://www.natresnet.org/about/
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.
http://www.usgbc.org/ShowFile.aspx?

DocumentID�3912.

USGBC. LEED for Homes Overview. Retrieved from http://www.usgbc.org/

ShowFile.aspx?DocumentID�3638.

What is the HERS Index? (n.d.) Retrieved from http://www.energystar.gov/

index.cfm?c�bldrs lenders raters.nh HERS.

Bryan Bloom, Colorado State University, Fort Collins, CO 80523.

MaryEllen C. Nobe, Colorado State University, Fort Collins, CO 80523 or

Mary.Nobe@colostate.edu.

Michael D. Nobe, Colorado State University, Fort Collins, CO 80523.


DOE/EIA-0376(2009) 
June 2011 

State Energy Price and Expenditure Estitnates 

1970 Through 2009 

,....... ·: ..... 
..... l~ li tii 

<!:<..:..:;...~...-

-..)' J -· ~ - 1 

~ 
lndf'jlffliknl Slnti.th'rJ & Annry . .i.r 

U.S. Energy Information 
Adrrrinjstration 



Table ET1. Primary Energy, Electricity, and Total Energy Price and Expenditure Estimates, Selected Years, 1970·2009, United States 

Primlll)' En~r~~y 

Coal Coal Coke Petroleum Biomass 

I Exports,lmportll othar• I Electric 
Coking 1 Sleam Natural Distill;rle I Jet I I Malar J Residual 1 Nuclear Wood and Power Retail Total 
Coal Coal Total Gas• Fuel Oil Fuel b LPG< Gasoline d Fulll Oil Total Fuel Waste f.O Total g,h,ij SIIC!or hj EIIIC!ricity En&lliY OM 

Year Prices in Doll11111 par Million Btu 

1970 0.45 0.36 0.38 1.27 0.93 0.59 1.16 0.73 1.43 2.85 0.42 1.38 1.71 0.18 1.29 1.08 0.32 4.98 1.65 
1975 1.65 0.90 1.03 2.37 3.47 1.18 2.63 2.05 2.93 4.65 1.93 2.94 3.34 0.24 1.~ 2.19 0.97 8.61 3.33 
1980 2.10 1.38 1.46 254 3.19 2.86 6.70 6.36 5.59 9.84 3.88 7.04 7.40 0.43 226 4.57 1.77 13.95 6.!19 
1985 2.03 1.67 1.69 2.76 2.99 4.61 7.22 5.91 6.55 9.01 4.30 7.55 7.63 0.71 2.47 4.92 1.91 19.05 8.37 
1990 1.79 1.48 1.49 3.53 3.80 3.8.2 7.68 5.68 6.72 9.12 3.17 5.8.2 7.47 0.67 1.32 4.45 1.48 19.32 8.24 
1995 1.76 1.35 1.37 271 3.43 3.73 6.98 4.00 6.51 9.22 2.46 5.74 7.28 0.54 1.40 4.23 1.29 20.29 8.28 
1996 1.77 1.32 1.33 2~ 3.87 4.25 7.87 4.82 7.98 9.85 2.80 6.~ 8.01 0.51 1.25 4.63 1.35 20.16 8.75 
1997 1.79 1.30 1.32 264 3.25 4.53 7.65 4.53 7.39 9.81 2.93 5.89 7.86 0.51 1.15 4.65 1.38 20.13 8.80 
1998 1.69 1.28 1.29 3.73 3.07 4.13 6.57 3.35 5.95 8.45 2.15 5.02 6.63 0.50 1.27 4.08 1.32 19.80 8.~ 
1999 1.69 1.25 127 388 28.3 416 7.19 401 660 931 251 530 733 048 1.34 437 1.33 1952 8.53 
~00 1.67 1.23 1.24 3.64 2.65 5.62 9.86 6.64 9.55 11.89 4.32 7.04 9.82 0.46 1.58 5.70 1.71 20.03 10.28 
~01 1.74 1.27 1.29 3.27 3.04 6.87 9.18 5.72 9.54 11.34 3.99 6.41 9.32 0.44 208 5.83 1.85 21.41 10.73 
~02 1.94 1.28 1.30 3.25 3.04 5.31 8.64 5.33 8.09 10.69 3.91 6.59 8.83 0.43 2.19 5.25 1.54 21.15 10.06 
~03 1.93 1.30 1.32 3.88 3.49 7.08 10.05 6.46 10.32 12.34 4.75 7.62 10.31 0.42 1.98 6.28 1.84 21.85 11.42 
~04 2.31 1.39 1.41 3.28 7.23 7.91 1223 8.93 12.24 14.67 4.92 8.56 12.27 0.42 217 7.37 2.00 22.38 1287 
~05 3.19 1.58 1.62 3.39 8.92 9.92 16.41 12.86 14.58 17.89 6.65 10.98 15.53 0.43 3.10 9.24 2.61 23.92 15.55 
~06 3.54 1.73 1.78 3.19 6.31 9.62 18.55 14.80 16.85 20.27 7.93 13.37 17.92 0.44 3.15 10.21 2.48 26.15 17.36 
~07 3.64 1.83 1.88 3.65 7.64 9.31 R 19.87 16.01 18.76 22.01 8.57 R 14.94 R 19.47 0.46 3.36 R 10.75 2.68 26.64 18.24 
~08 449 215 221 433 1876 R 108.3 R2533 2256 2335 2553 1264 R 188.3 R2418 047 371 R 1293 321 2864 R21.37 
~09 5.43 2.26 2.33 4.17 10.8.2 7.65 16.98 12.61 16.38 18.51 9.69 14.29 16.86 0.55 3.30 9.37 2.44 28.90 17.03 

Elcpend~ures In Million Dollan 

1970 1,175 3,455 4,630 78 4 10,891 6,253 1,441 2,395 31,596 2,046 4,172 47,904 44 438 63,872 -4,357 23,345 82,86J 
1975 3,692 9,329 13,021 75 156 ~.061 15,680 4,193 5,157 59,446 10,374 8,493 103,343 448 534 137,638 -16,545 ~.680 111.m 
1980 3,753 18,853 22,637 130 52 51,061 40,797 13,923 10,823 124,4!ll 21,573 26,049 237,573 1,189 1,232 314,176 -38,027 98,095 374,244 
1985 2,228 27,450 29,678 77 43 72,938 43,972 14,747 13,580 118,048 11,493 22,088 223,929 2,878 1,597 R332,913 -43,970 149,233 R438,176 
1990 1,862 26,740 28,632 ~ 72 65,278 49,335 17,784 13,631 126,558 8,721 19,255 235,284 4,104 1,997 R336,379 -40,626 176,691 R472,444 
1995 1,558 25,874 27,431 91 325 75,020 47,533 12,526 16,197 136,647 4,676 19,225 236,803 3,810 2,938 347,144 -39,073 205,876 513,947 
1996 1,507 26,521 28,028 88 244 86,904 56,455 15,770 21,086 148,344 5,313 21,144 268,112 3,624 2,668 390,437 -41,652 211,105 559,890 
1997 1,453 26,8.25 28,277 83 253 93,38.2 55,922 15,000 19,781 149,668 5,206 21,631 267.~8 3,369 2,425 395,817 -42,947 213,843 566,714 
1998 1,304 26,585 27,888 104 292 83,620 48.~ 11,239 15,241 132,730 4,280 19,835 231,675 3,555 2,477 350,464 -43,311 218,361 525,515 
1999 1,306 26,003 27,310 86 226 84,963 54,565 13,878 19,038 149,263 4,665 21,250 262,676 3,643 2,659 382,668 -44,689 218,413 556,392 
~00 1,327 26,752 28,080 103 249 119,094 78,209 23,777 27,970 192,153 8,870 26,496 357,475 3,628 3,194 514,398 ~0.054 231,577 685,922 
~01 1,247 26,956 28,~2 109 191 139,368 75,035 19,632 25,543 185,752 7,265 23,097 336,294 3,524 3,494 513,673 ~4.672 245,48.3 694,464 
~02 1,258 27,254 28,511 64 244 111,368 69,285 17,802 22,980 179,796 6,156 24,167 3~,185 3,504 4,005 468,877 -{i4,230 247,598 652,246 
~03 1,28.3 28,119 29,402 70 239 144,489 83,873 21,096 28,161 209,493 8,325 28,061 379,010 3,362 3,599 561,401 ~4.685 R257 992 R754,708 
~04 1,499 30,265 31,764 107 1,232 162,702 105,m 30,219 34,408 254,873 9,717 35,212 470.~0 3,445 3,692 674,543 -71.m R 268:133 R870,956 
~05 1,964 34,969 36,932 147 780 200,303 143,598 44,679 38,874 312,D47 13,951 44,136 597,285 3,469 5,896 847,031 -95,975 R295,787 R1,046,643 
~06 2,132 37,873 40,005 128 636 190,38.2 164,399 50,007 45,355 357,286 12,432 52,986 68.2,465 3,637 6,108 925,627 -90,104 R 3.23,962 R 1,159,485 
~07 2,175 40,541 42,717 131 478 196,868 R 177,172 53,754 51,081 389,28.2 14,129 R55,211 R 740,628 3,871 6,404 R 994 035 -100,719 R 340 925 R 1,234,240 
~08 2,606 46,832 49,438 210 1,676 R 230,305 R 221,435 72,046 R 59,875 438,237 R 17,964 R61,417 R870,993 3,976 6,926 R 1. 166:aro -118,545 R36J:570 R1,408,685 
~09 2,192 43,632 45,824 135 93 159,235 131.~ 36,353 43,466 317,088 11,310 39,228 578,496 4,560 5,083 795,310 ~4.496 ~,438 1,061,252 

• Natural gas as it is consumed; includes supplemental gaseous fuels lhat are oonmingled wilh natural gas. 
~ Throogh 2004, includes kEroSene-type and naphlha-type jet fuel. Beginning in 2005, includes kerosene-type jet fuel only; 

waste begnnillJ in 1989. 
h There are no direct fuel costs for hydroelectric, geolhermal, wind, phoiC711dtaic, cr sdar lhermal energy. 

naphtta-type je1 fuel is included in "Oiher Pe1roleun. • 1 From 1981 lhrough 1992, indudes fuel elhand blen::ted into mot<r gasoline lhat is no1 induded in the motor gasoline column. 
c Uquefied pelrdeum gases. J Eleclricity impcrls are included in lotal prim~ energy ~d electric pewS" seclllr but are not shown ~arately 
d Beginning in 1993, includes fuel etn~ol blended into motor gaSOline. Wlere shown, R = Revised data. 
• Includes asphalt and road al, aviabon gaSOline, kerosene, lubricants, ~d lhe otner petrrJeum prod.Jcls as descnbed in tne Nole: Expendb.re talala may not equal sum of oonponenls due to independent rourding. 

Technical Notes, Section 4, "Oiher Pelroleum Products." 'Neb Page: All data are available at htlp:/IW'Nw.eia.gov/state/seds/seds-data-<:omplete.cnn. 
r Wood, wood-dErived fuels, and biomass waste. Prior to 2001, includes non-biomass was1e. Souroes: Data sources, esbmabon procedures, and aSSJmpbons are described in lhe Technical No1es. 
o There is a discontinuity in this time series between 1988 and 1989 due to tne expanded coverage of the use of wood and biomass 
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U Table ET2. Total End·Use Energy Price and Expenditure Estimates, Selected Years, 1970·2009, United States 
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Primary Energy 

Coal Coka P&trolaum Biomass 

I Natural Dl~tlllate I Jet I I Motor I R~ldual I I Wood and Retail Total 
Coal Exports Imports Gas• Fuel Oil Fuel b LPG c Gasolined Fuel Oil other• Total Waste f,g Total g,h,l Electricity Energy g,h,i 

Year Prices In Dollars per Million Btu 

1970 0.48 1.27 0.93 0.68 1.18 0.73 1.43 2.85 0.44 1.39 1.82 1.30 1.31 4.98 1.65 
1975 1.51 2.37 3.47 1.28 2.62 2.05 2.93 4.65 1.86 294 3.50 1.51 2.65 8.61 3.33 
1980 1.87 2.54 3.19 3.05 6.72 6.36 5.59 9.84 3.60 7.04 7.67 2.26 5.84 13.95 6.89 
1985 1.91 2.76 2.99 4.91 7.24 5.91 6.55 9.01 4.33 7.57 7.75 2.51 6.49 19.05 8.37 
1990 1.70 3.53 3.00 4.17 7.72 5.68 6.72 9.12 3.07 5.87 7.64 1.58 6.14 19.32 8.24 
1995 1.63 2.71 3.43 4.20 7.02 4.00 6.51 9.22 2.41 5.86 7.40 1.47 5.93 20.29 8.28 
1996 1.62 2.20 3.87 4.62 7.92 4.82 7.98 9.85 2.69 6.33 8.14 1.38 6.52 20.16 8.75 
1997 1.62 264 325 496 771 453 739 981 300 603 Boo 131 656 2013 880 
1996 1.58 3.73 3.07 4.64 6.63 3.35 5.95 8.45 2.21 5.16 6.81 1.44 5.79 19.80 8.20 
1999 1.58 3.88 2.83 4.65 7.25 4.01 6.60 9.31 2.62 5.44 7.50 1.57 6.25 19.52 8.53 
2000 1.55 3.64 2.66 5.98 9.93 6.64 9.55 11.89 4.48 7.22 10.00 1.84 8.24 20.03 10.28 
2001 1.63 3.27 3.04 749 9.25 5.72 9.54 11.34 4.24 6.57 9.52 2.27 8.43 21.41 10.73 
2002 1.75 3.25 3.04 5.96 8.68 5.33 8.09 10.69 3.99 6.89 8.98 2.33 7.66 21.15 10.06 
2003 1.74 3.88 3.49 7.65 10.12 6.46 10.32 12.34 5.04 7.97 10.52 2.06 9.15 21.85 11.42 
2004 1.99 3.28 7.23 8.64 12.28 8.93 12.24 14.67 5.19 9.00 12.54 2.34 10.83 22.38 12.87 
2005 255 3.39 8.92 10.64 16.47 12.86 14.58 17.89 6.51 11.62 15.84 3.31 13.66 23.92 15.55 
2006 2.81 3.19 6.31 10.91 18.59 14.80 16.85 20.27 7.87 14.06 18.12 3.31 15.36 26.15 17.36 
2UUf 2.9U 3.56 (.64 1U.4U 19.91 1 t'i.U1 18.(6 ZI.U1 8.44 1b.tl9 19.68 3.40 16.2t'i 26.64 18.24 
2008 3.49 4.33 18.76 11.66 26.36 22.56 23.35 25.53 12.47 19.67 24.36 4.07 19.66 28.64 21.37 
2009 3.84 4.17 10.82 9.13 17.01 12.61 16.38 18.51 9.82 14.97 16.98 3.65 14.16 28.90 17.03 

Expanditu11111 in Million Dollars 

1970 2,393 76 4 9,741 6,173 1,441 2,395 31,596 1,249 4,166 47,021 435 59,516 23,345 82,800 
1975 5,843 75 156 17,639 15,222 4,150 5,157 59,446 4,532 8,491 96,998 532 121,093 50,680 171,773 
1980 6,157 130 52 42,705 39,893 13,856 10,823 124,408 11,127 26,035 226,142 1,224 276,149 98,095 374,244 
1985 5,622 77 43 62,119 43,470 14,747 13,580 116,046 7,262 22,060 219,187 1,585 288,943 149,233 438,176 
1990 4,932 50 72 57,469 46,794 17,764 13,631 126,558 4,879 19,230 230,676 1,889 295,753 176,691 472,444 
1995 4,293 91 325 66,251 47,083 12,526 16,197 136,647 3,211 19,169 234,832 2,461 308,071 205,876 513,947 
1996 4,166 88 244 76,517 55,905 15,770 21,086 146,344 3,414 21,067 265,606 2,340 348,785 211,105 559,890 
1997 4,122 83 253 61,793 55,421 15,000 19,781 149,668 3,192 21,533 264,595 2,190 352,670 213,843 566,714 
1998 3,748 104 292 72,096 47,880 11,239 15,241 132,730 2,097 19,752 228,939 2,183 307,153 218,381 525,515 
1999 3,643 86 226 72,057 53,988 13,676 19,036 149,260 2,362 21,161 259,727 2,412 337,979 218,413 556,392 
2000 3,656 103 249 94,990 77,009 23,777 27,970 192,153 5,308 26,449 352,666 2,887 454,344 231,577 685,922 
2001 3,742 109 191 110,770 73,984 19,602 25,543 185,752 3,475 22,997 331,352 3,055 449,001 245,483 694,484 
2002 3,700 64 244 90,529 88,559 17,802 22,980 179,796 3,657 24,067 316,661 3,376 414,648 247,598 662,246 
2003 3,715 70 239 115,963 82,773 21,096 26,161 209,493 4,441 27,955 373,920 2,930 496,716 257,992 754,708 
2004 4,266 107 1,232 129,269 104,845 30,219 34,406 254,673 5,693 35,037 465,074 3,067 602,623 268,133 870,956 
2005 5,248 147 780 150,496 142,282 44,679 38,874 312,047 7,942 43,897 589,721 4,957 751,056 295,787 1,046,843 
2006 5,560 126 636 146,166 163,345 50,007 45,355 357,266 9,504 52,717 676,214 5,054 635,523 323,962 1,159,485 
2007 5,640 131 476 146,672 175,763 53,754 51,081 389,262 10,566 54,946 735,413 5,042 693,315 340,925 1,234,240 
2008 6,533 210 1,676 168,396 219,868 72,046 59,875 438,237 14,744 61,127 865,896 5,825 1,048,115 360,570 1,408,685 
2009 5,625 135 93 125,498 130,112 36,353 43,466 317,068 9,685 39,004 575,708 4,025 710,814 350,438 1,061,252 

a Natural gas as it is oonsumed; includes supplemental gaseous fuels that are oommingled v.ith natural gas. h There are no direct fuel costs for hydroelectric, geothermal, v.ind, photuvoltaic, or solar themnal energy. 
b Through 2004, includes kerosene-type and naphtha-type Jel fuel. Beginning in 2005, includes kerosene-type Jel fuel 1 For 19811hrough 1992 expenditunas, total indudes fuel ethanol blended in1D gasoline that is not shCl'Ml in the motor 

oni)'; naphtha-type jet fuel iS included in 'Other Petroleum." gasoline oolumn. 
c Liquefied petroleum gases. 'Mlere shown, R = Revised data. 
d Beginning in 1993, includes fuel ethanol blended in1D meter gasoline. Nctes: Price estimates are v.eighted averages of pnce estimates and expenditure estimates are 1he sum of expenditure 
• Includes asphalt and road oil, aviatbn gasoline, kerosene, lubricants, and the other petroleum products as described in estimates tor 1he nasidential, commercial, industrial, and transportation sectors. • EXpenditure 1otals may not equal sum of 

the Technical Notes, Section 4, "other Petroleum Products: OOIT'Ilonents due to independent rounding. 
1 ¥\bod, v.ood-derived fuels, and biomass waste. Prior 1o 2001, indudes noll-biomass waste. '/lkb Page: All data are available at http:/lwMv.eia.gcw/statelseds/seds-data-oomplete.cfm. 
g There is a discontinuity in !hiS time series between 1988 and 1969 due to the expanded coverage of 1he use of wood Sources: Data sources, estirretion procedures, and assumptbns are descnbed in the Technical fo.btes. 

and biomass waste beginning in 1989. 

U.S. Energy Information Administration 
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Table ET3. Residential Sector Energy Price and Expenditure Estimates, Selected Years, 1970·2009, United States 

Primary !Energy 

Petroleum Biomass 

Natural Distillats I I I Total 
Coal Gas• FuaiOII Karoaana LPG b Total Wood c Total d Retail Electricity Energy d 

Year PriC41S in Dollars per Million Btu 

1970 1.14 1.06 1.39 1.54 2.08 1.54 0.66 1.22 6.51 2.10 
1975 2.45 1.67 2.74 3.14 3.96 3.01 1.31 2.11 10.29 3.80 
1980 2.90 3.60 7.02 8.32 7.82 7.24 3.10 4.50 15.71 7.46 
1985 3.26 5.94 7.93 7.90 8.98 8.13 3.71 6.37 21.66 10.91 
1900 3.01 5.63 8.01 7.46 10.79 8.66 3.59 6.21 22.96 11.87 
1995 2.58 5.89 6.52 5.74 10.62 7.61 2.88 6.13 24.63 12.62 
1996 2.53 6.16 7.47 6.33 12.04 8.79 3.30 6.00 24.50 12.72 
1997 2.48 6.75 7.45 6.29 11.99 8.77 3.24 7.06 24.71 13.29 
1998 2.46 6.61 6.44 5.25 10.79 7.70 2.80 6.72 24.21 13.47 
1999 2.37 6.50 6.61 5.73 10.67 7.94 2.87 6.71 23.93 13.18 
2000 2.24 7.64 9.92 9.13 14.26 11.36 4.32 8.37 24.14 14.26 
2001 2.93 9.42 9.48 8.81 15.59 11.46 4.22 9.75 25.16 15.67 
2002 2.59 7.69 8.60 8.26 13.17 10.20 3.83 8.12 24.75 14.69 
2003 2.46 9.24 10.32 9.83 15.50 12.09 4.00 9.73 25.56 15.85 
2004 3.03 10.47 11.72 11.33 17.56 13.59 5.22 11.01 26.22 17.06 
2006 3.46 12.34 15.53 14.76 20.29 17.10 6.96 13.22 27.68 19.20 
2006 3.51 13.35 17.89 18.59 22.83 19.66 8.02 14.48 30.49 21.54 
2007 3.50 12.72 19.62 21.27 24.93 21.65 8.80 14.34 31.22 21.62 
2008 4.62 R 13.52 24.36 25.55 29.36 26.53 10.93 R 15.88 33.01 R23.13 
2009 4.57 11.81 18.14 22.00 25.43 21.49 8.14 13.46 33.72 22.13 

I:J:pendilures in Million Dollars 

1970 236 5,272 2,603 459 1,124 4,186 68 9,761 10,352 20,112 
1975 153 8,410 4,954 504 1,964 7,422 143 16,128 20,644 36,771 
1980 90 17,497 9,234 887 2,331 12,451 678 30,716 38,458 69,174 
1985 127 27,136 8,667 1,252 2,650 12,570 944 40,776 58,672 99,448 
1900 93 25,439 7,839 477 3,591 11,907 878 38,317 72,378 110,696 
1995 45 29,362 5,903 426 3,900 10,289 657 40,352 87,610 127,961 
1996 41 33,219 6,920 562 5,314 12,796 781 46,837 90,503 137,340 
1997 39 34,590 6,516 584 5,139 12,239 630 47,497 90,704 138,201 
1998 31 30,875 4,975 569 4,309 9,852 484 41,242 93,360 134,602 
1999 33 31,577 5,471 637 5,289 11,397 522 43,529 93,482 137,012 
2000 24 38,959 8,980 864 7,440 17,283 843 57,109 98,209 155,319 
2001 32 46,189 8,610 837 7,721 17,169 694 64,083 103,158 167,241 
2002 31 38,490 7,393 495 6,661 14,549 639 53,709 106,834 160,542 
2003 30 48,278 9,334 691 7,984 18,010 807 67,125 111,249 178,374 
2004 35 52,265 10,830 961 8,474 20,264 940 73,503 115,577 189,080 
2006 29 61,196 13,261 1,237 9,822 24,320 1,248 86,793 128,393 215,186 
2006 22 59,834 12,738 1,233 9,559 23,531 1,309 84,696 140,582 225,277 
2007 27 61,598 14,247 934 11,287 26,468 1,582 89,675 148,295 237,970 
2008 37 R67,851 R 16,297 544 15,231 R 32,071 2,056 R 102,015 155,433 R 257,448 
2009 33 57,839 10,912 609 12,904 24,425 1,463 83,700 157,008 240,768 

• Natural gas as it is consumed; includes supplemental gaseous fuels that are commingled with natural gas. Wlere shown, R = Revised data. 
b Liquefied petroleum gases. Note: Expenditure totals may not equal sum of components due to independent rounding. 
c Wood and wood-<lerived fuels. \Nab Page: All data are available at http:/f.Nw.N.eia.gov/statelsedslseds-{jata-complete.cfm. 
d There are no direct fuel costs for geothermal, photovoltaic, or solar thermal energy. Sources: Data sources, estimation procedures, and assumptions are described in the Technical Notes. 
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U Table ET4. Commercial Sector Energy Price and Expenditure Estimates, Selected Years, 1970-2009, United States 

N 
I 
T 
E 
D 

5 
T 
A 
T 
E 
5 

Primary Energy 

Petroleum Biomass 

Natural Distillalll I I I Motor I Residual I Wood and Total 
Coal Gas 8 Fuel 011 Kerosene LPG b Gasoline c Fuel 011 Total d Wasil! e.! TotaJI,g,h Retail Electricity Energy t,g,h 

Year Prices in Dollars per Million Btu 

1970 0.44 0.75 1.10 0.77 1.26 2.86 0.45 0.91 0.66 0.80 6.09 1.97 
1975 1.31 1.32 2.42 2.32 2.62 4.66 1.91 2.40 1.31 1.68 10.11 4.07 
1960 1.53 3.32 6.45 6.46 5.19 9.77 4.12 5.64 3.10 4.01 16.06 7.83 
1965 1.77 5.34 6.33 6.16 9.43 9.01 4.50 6.50 3.71 5.54 21.30 11.64 
1990 1.64 4.70 5.97 7.31 9.29 9.15 3.41 6.07 3.02 4.94 21.20 11.86 
1995 1.55 4.94 4.70 5.55 9.42 9.40 3.14 5.16 2.25 4.65 22.29 12.63 
1996 1.51 5.26 5.63 6.40 10.75 10.28 3.75 6.23 2.47 5.30 22.17 12.77 
1997 1.51 5.67 5.28 6.18 10.97 10.01 3.27 6.16 2.43 5.59 22.03 13.04 
1998 1.51 5.38 4.15 4.88 9.95 8.73 2.38 5.14 2.09 5.20 21.48 13.06 
1999 1.51 5.22 4.65 5.33 9.71 9.45 2.69 5.62 1.89 5.15 21.01 12.86 
2000 1.45 6.56 7.48 8.87 12.70 11.94 4.49 6.36 2.99 6.75 21.52 13.92 
2001 1.57 8.32 6.70 8.38 13.72 11.50 4.06 7.96 3.22 8.05 22.99 15.56 
2002 1.63 6.49 6.21 8.14 11.20 10.81 4.08 7.23 2.61 6.47 22.81 14.67 
2003 1.59 8.07 7.62 9.60 13.23 12.26 5.30 8.71 3.48 6.01 23.54 15.64 
2004 1.84 9.19 9.58 11.41 15.37 14.44 5.26 10.27 3.54 9.14 23.95 16.57 
2005 2.25 10.98 13.63 14.96 17.95 17.86 7.48 13.68 4.67 11.19 25.40 18.61 
2006 2.37 11.60 15.74 16.73 20.11 20.20 6.69 16.09 4.72 12.14 27.72 20.65 
2007 2.47 10.98 17.24 21.13 22.19 21.94 9.71 17.73 5.54 11.87 28.27 20.75 
2008 2.84 11.69 R23.66 25.57 26.26 25.46 13.19 23.31 6.58 13.48 30.36 R 22.47 
2009 3.10 9.69 14.66 21.91 21.04 18.41 9.88 15.68 4.73 10.52 29.81 20.69 

Expenditures in Million Dollars 

1970 72 1,844 646 47 177 247 323 1,440 1 3,358 7,319 10,676 
1975 191 3,385 1,423 114 329 415 939 3,219 3 6,799 16,157 22,956 
1960 179 8,858 3,337 262 436 1,046 2,325 7,409 17 16,463 30,611 47,074 
1965 243 13,368 3,995 268 642 666 1,025 6,996 22 20,633 50,092 70,725 
1990 203 12,681 3,199 67 898 1,018 785 5,986 104 18,979 60,627 79,605 
1995 181 15,363 2,250 123 967 170 445 3,956 106 19,625 72,481 92,106 
1996 181 17,106 2,717 135 1,239 273 515 4,679 127 22,293 74,121 96,414 
1997 195 18,755 2,344 152 1,244 426 363 4,531 125 23,606 77,153 100,756 
1996 151 16,667 1,778 152 1,102 340 203 3,575 99 20,492 76,999 99,492 
1999 154 16,351 2,038 143 1,263 269 197 3,931 104 20,539 79,141 99,681 
2000 125 21,339 3,672 263 1,796 532 411 6,674 155 26,294 85,129 113,423 
2001 139 25,679 3,404 263 1,844 430 284 6,225 145 32,388 93,402 125,790 
2002 143 20,926 2,758 130 1,485 486 326 5,167 146 26,402 93,763 120,164 
2003 132 26,411 3,668 163 1,964 735 589 7,137 168 33,868 96,263 130,132 
2004 189 29,516 4,506 234 2,203 645 644 8,233 209 38,148 100,546 136,694 
2005 215 33,838 6,098 323 2,226 617 666 10,331 258 44,642 110,522 155,164 
2006 153 33,736 6,314 284 2,327 984 654 10,563 262 44,714 122,914 167,626 
2007 174 34,005 6,620 194 2,522 1,342 732 11,410 305 45,894 126,903 174,797 
2006 206 R 38,476 R8,865 109 3,693 1,164 965 R 14,996 394 R 54,072 136,469 R 192,541 
2009 204 31,012 6,056 93 2,709 981 747 10,567 265 42,068 132,940 175,027 

• Natural gas as ~ is consumed; includes supplemental gaseous fuels that are com mi~led with natural gas. h From 1961 through 1992, includes fuel ethanol blended into motor gasoline that is not included in 1he motor gasoline 
b Liquefied petroleum gases. column. 
c Beginning in 1993, includes fuel ethanol blended into mo1or gasoline. Where shown, R = Revised data. 
d Includes small amounts of petroleum coke not shown separately. Notes: Expenditure totals may not equal sum of components due to independent rounding. • The commercial sector 
• Wood, wood-derived fuels, and biomass waste. Prior to 2001, includes noll-biomass waste. includes commercial combined-heat-and-power (CHP) and commercial electricity-only plants. 
1 There is a discontinuity in this time series between 1988 and 1989 due to 1he expanded coverage of the use of wood and Web Page: All data are available at http:/.WWW.eia.gov/statefseds/5eds-data-complete.cfm. 

biomass waste beginning in 1969. sources: Data sources, estimanon procedures, and assumpnons are described in the TechniCal Notes. 
g There are no direct fuel costs for hydroelectric, geothermal, wind, photovoltac, or solar thermal energy. 
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Table ET5. Industrial Sector Energy Price and Expenditure Estimates, Selected Years, 1970-2009, United States 

Primary Energy 

Coal Coal Coke Petroleum Biomass 

Coking I Steam I 
Exports 1 

Natural Distillate I I Motor I Residual I I Wood and Retail Total 
Coal Coal Total Imports Gas• Fuel Oil LPGb Gasoline c Fuel Oil Otnerd Total Waste 9,1 Totalf.a.~ Electricity Energy f.a.h 

Year Prices in Dollars per Million Btu 

1970 0.45 0.44 0.45 1.27 0.93 0.38 0.72 1.10 2.86 0.46 1.13 0.96 1.59 0.61 2.99 0.84 
1975 1.65 1.28 1.50 2.37 3.47 0.95 2.23 2.51 4.65 1.91 2.64 2.46 1.60 1.67 6.07 2.20 
1960 2.10 1.56 1.67 2.54 3.19 2.52 5.54 5.18 9.82 3.69 6.59 5.75 1.67 3.77 10.81 4.71 
1985 2.03 1.81 1.90 2.76 2.99 3.87 6.26 5.91 9.07 4.24 6.87 6.29 1.67 4.45 14.57 6.03 
1990 1.79 1.62 1.69 3.53 3.60 2.95 5.90 5.66 9.15 3.10 5.26 5.46 0.99 3.59 13.92 5.23 
1995 1.76 1.56 1.63 2.71 3.43 2.80 4.86 5.55 9.17 2.75 5.07 5.20 1.21 3.39 13.68 4.97 
1996 1.77 1.54 1.62 2.20 3.87 3.30 5.80 6.93 9.83 3.25 5.56 6.05 1.01 3.91 13.49 5.40 
1997 1.79 1.54 1.62 2.64 3.25 3.53 5.43 6.24 9.80 3.03 5.35 5.69 1.01 3.90 13.29 5.34 
1998 1.69 1.53 1.58 3.73 3.07 3.16 4.21 4.74 8.43 2.25 4.41 4.53 1.24 3.36 13.13 4.91 
1999 1.69 1.52 1.58 3.88 2.83 3.21 4.92 5.48 9.23 2.62 4.81 5.08 1.38 3.62 12.98 5.12 
2000 1.67 1.49 1.55 3.64 2.66 4.61 7.66 8.23 11.86 4.22 6.53 7.30 1.43 5.04 13.60 6.42 
2001 1.74 1.57 1.63 3.27 3.04 5.71 7.00 7.74 11.33 3.85 5.79 6.77 1.95 5.37 14.78 6.88 
2002 1.94 1.66 1.75 3.25 3.04 4.47 6.32 6.69 10.69 3.87 6.07 6.46 2.11 4.79 14.30 6.30 
2003 1.93 1.65 1.74 3.88 3.49 6.20 7.62 8.76 12.28 4.83 7.02 7.81 1.62 5.99 14.97 7.48 
2004 2.31 1.84 1.99 3.28 7.23 7.02 10.06 10.79 14.59 4.95 8.02 9.36 1.79 7.14 15.38 8.45 
2005 3.19 2.27 2.56 3.39 8.92 9.08 14.25 12.92 17.84 6.98 10.29 11.93 2.73 9.11 16.77 10.39 
2006 3.54 2.50 2.83 3.19 6.31 8.76 16.38 15.42 20.21 8.16 12.52 14.25 2.66 10.06 18.02 11.37 
2007 3.64 2.58 2.92 3.66 7.84 8.28 17.88 17.20 22.01 9.26 R 13.92 R 15.82 2.53 R 10.53 18.71 R 11.92 
2008 4.49 3.04 3.51 4.33 18.76 10.06 24.48 21.30 25.47 12.98 R 17.97 R20.35 2.85 R 13.10 19.96 R 14.29 
2009 5.43 3.23 3.87 4.17 10.82 6.48 14.66 13.67 18.43 9.40 13.11 13.75 2.64 9.09 20.00 11.04 

Expenditures in Million Dollars 

1970 1,175 907 2,082 78 4 2,625 866 1,048 824 635 2,698 6,069 366 11,067 5,624 16,691 
1975 3,692 1,806 5,498 75 156 5,844 2,907 2,760 1,039 2,367 6,470 15,544 386 27,353 13,760 41,113 
1980 3,753 2,135 5,888 130 52 16,350 7,232 7,967 1,553 4,175 21,837 42,765 529 65,453 28,863 94,316 
1985 2,228 3,024 5,252 77 43 21,615 6,977 9,804 1,978 2,815 17,302 38,876 619 66,338 40,190 106,528 
1990 1,862 2,774 4,636 50 72 19,348 6,773 8,916 1,695 1,070 15,678 34,132 906 59,053 43,358 102.411 
1995 1,558 2,510 4,068 91 325 21,487 5,473 11,061 1,836 778 15,029 34,177 1,699 61,665 45,402 107,067 
1996 1,507 2,436 3,943 88 244 26,167 6,857 14,348 1,965 913 16,771 40,853 1,432 72,551 46,102 118,654 
1997 1,453 2,434 3,887 83 253 28,411 6,512 13,235 2,077 732 17,329 39,886 1,435 73,790 45,610 119,400 
1998 1,304 2,263 3,566 104 292 24,515 5,084 9,646 1,681 425 15,307 32,143 1,600 62,012 45,634 107,647 
1999 1,306 2,150 3.457 86 226 24,079 5,823 12,290 1.400 447 17,006 36,966 1.786 66,427 45,429 111,857 
2000 1,327 2,160 3,507 103 249 34,624 9,158 18,555 1,785 887 21,701 52,066 1,888 92,232 47,859 140,090 
2001 1,247 2,325 3,572 109 191 38,597 9,055 15,757 3,343 629 18,389 47,173 2,216 91,639 48,519 140,158 
2002 1,258 2,268 3,526 64 244 31,031 7,586 14,627 3,302 619 19,551 45,685 2,592 83,015 46,606 129,620 
2003 1,283 2,269 3,552 70 239 41,168 8,616 17,944 3,976 966 22,725 54,226 1,935 101,053 49,962 151,015 
2004 1,499 2,565 4,064 107 1,232 47,322 12,168 23,385 5,431 1,163 28,905 71,052 1,919 125,482 51,491 176,973 
2005 1,964 3,040 5,004 147 780 55,247 17,945 26,248 6,354 1,867 35,870 88,285 3,451 152,620 56,229 208,849 
2006 2,132 3,273 5.405 126 636 52,363 20,647 32,858 7,606 1,849 43,659 106,621 3,463 166,360 59,764 228,144 
2007 2,175 3,264 5.439 131 478 51,037 22,573 36,734 6,739 1,700 R 45,744 R 113,491 3,155 R 173,469 62,934 R 236,403 
2008 2,606 3,684 6,290 210 1,676 R 61,743 R31,203 R 39,598 6,367 R 2,463 R 52,327 R 131,958 3,375 R 204,832 65,640 R 270,673 
2009 2,192 3,196 5,388 135 93 36,381 16,195 27,215 4,503 942 31,727 60,583 2,277 124,586 59,662 164,248 

• Natural gas as ~ is consumed; includes supplemental gaseous fuels that are commingled with natural gas. 
b liquefied petroleum gases. 

a Ttlere are no direct fuel costs for hydroelectric, geothermal, wind, photovollaic, or solar thermal energy. 
h From 19811hrough 1992, includes fuel ethanol blended into motor gasoline that is not included in the motor gasoline 

c Beginning in 1993, includes fuel ethanol blended into motor gasoline. column. 
d Includes aspha~ and road oil, kerosene, lubricants, and the other petroleum products as described in the Technical Notes, Where shown, R = Revised data. 

Section 4, "Other Petroleum Products." Notes: Expend~ure totals may not equal sum of components due to independent rounding. • The industrial sector includes 
9 Wood, wood-derived fuels, and biomass waste. Prior to 2001, includes nor1-biomass waste. industrial combined-heat-and-power (CH P) and industrial electricity-only plants. 
1 There is a discontinuity in this time series betWeen 1968 and 1989 due 1D the expanded coverage of tile use of wood and Web Page: A! data are available at nttp:/Mww.eia.gov/statelsedstseds-data-complete.crm. 

biomass waste beginning in 1989. Sources: Data solJICes, estimation procedures, and assumptions are described in the Technical Notes. 
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U Table ET6. Transportation Sector Energy Price and Expenditure Estimates, Selected Years, 1970-2009, United States 

N 
I 
T 
E 
D 

5 
T 
A 
T 
E 
5 

Primary Energy 

Petroleum 

Natural Aviation 

I 
Distill at& 

I 
Jat 

I I lubricants I Motor I Residual 

I 
Retsil Tots I 

Coal Gas Gasoline Fuel Oil Fuel• LPGb Gasoline c Fuel Oil Total Total d Electricity Energy d 

Year Prices in Dollars per Million Btu 

1970 0.41 - 2.17 1.31 0.73 1.11 5.08 2.85 0.38 2.31 2.31 4.65 2.31 
1975 1.26 - 3.45 2.80 2.05 2.51 7.48 4.64 1.72 4.02 4.02 11.72 4.02 
1980 - - 9.02 7.19 6.36 5.20 14.36 9.84 3.31 8.00 8.00 14.71 8.61 
1985 - - 9.99 7.52 5.91 10.24 17.61 9.01 4.36 8.26 8.26 19.74 8.27 
1990 - 3.29 9.32 8.46 5.68 10.48 14.00 9.12 2.98 8.27 8.27 20.26 8.28 
1995 - 3.91 8.36 7.98 4.00 12.49 19.41 9.22 2.18 8.08 8.08 22.63 8.09 
1996 - 3.97 9.29 8.82 4.82 12.62 20.08 9.85 2.33 8.76 8.76 22.59 8.77 
1997 - 4.34 9.39 8.57 4.53 12.16 17.98 9.81 2.95 8.69 8.69 22.47 8.70 
1998 - 4.00 8.11 7.49 3.35 11.08 19.07 8.45 2.18 7.47 7.47 21.72 7.48 
1999 - 4.19 8.81 8.13 4.01 13.05 16.75 9.31 2.61 8.23 8.22 20.57 8.23 
2000 - 5.21 10.87 10.69 6.64 16.04 17.99 11.89 4.54 10.71 10.71 20.71 10.72 
2001 - 7.09 11.01 10.00 5.72 17.06 19.00 11.34 4.38 10.20 10.20 21.59 10.21 
2002 - 5.34 10.72 9.42 5.33 15.37 21.74 10.69 4.01 9.64 9.64 21.02 9.65 
2003 - 6.68 12.42 10.79 6.46 17.24 26.51 12.34 5.06 11.20 11.20 R 22.05 11.21 
2004 - 7.78 15.13 13.04 8.93 19.21 29.35 14.67 5.26 13.43 13.43 R 21.05 13.43 
2005 - 9.16 18.56 17.28 12.86 21.75 38.40 17.89 6.22 16.89 16.88 R25.12 16.89 
2005 - 9.61 22.31 19.28 14.80 23.67 46.08 20.28 7.73 19.13 19.12 R 27.96 19.13 
2007 - 9.25 23.70 R 20.50 16.01 26.17 R 48.12 22.01 8.19 20.61 20.00 R 28.42 R20.61 
2008 - R 12.20 27.23 R 27.16 22.56 30.62 R 52.19 25.53 12.31 R 25.24 R 25.23 R 31.48 R 25.23 
2COO - 8.91 20.32 17.54 12.61 24.51 47.50 18.51 9.87 17.54 17.53 31.20 17.54 

Expendiluras in Million Dollaflli 

1970 3 - 218 2,058 1,441 49 745 30,525 291 35,327 35,330 49 35,379 
1975 1 - 245 5,938 4,150 105 1,158 57,992 1,226 70,813 70,814 119 70,933 
1980 - - 580 20,090 13,856 88 2,468 121,800 4,626 163,517 163,517 163 163,680 
1985 - - 503 23,830 14,747 284 2,754 115,205 3,422 160,745 R 161,195 279 R 161,475 
1990 - 1 419 30,982 17,784 227 2,569 123,845 3,025 178,852 R 179,404 328 R 179,732 
1995 - 18 331 33,457 12,526 209 3,200 134,641 1,988 186,411 186,429 384 186,813 
1996 - 25 347 39,410 15,770 186 3,272 146,106 1,987 207,078 207,103 379 207,483 
1997 - 37 373 40,050 15,000 163 3,095 147,164 2,096 207,940 207,977 376 208,353 
1998 - 39 288 36,043 11,239 184 3,436 130,709 1,469 183,368 183,407 368 183,775 
1999 - 50 345 40,656 13,878 176 3,049 147,592 1,737 207,433 207,483 360 207,843 
2000 - 68 394 55,199 23,777 179 3,227 189,836 4,029 276,642 276,710 380 277,090 
2001 - 106 385 52,914 19,602 221 3,122 181,979 2,562 260,785 260,891 404 261,295 
2002 - 82 361 50,822 17,802 207 3,530 176,006 2,712 251,441 251,523 397 251,919 
2003 - 126 375 61,155 21,096 270 3,981 204,781 2,887 294,544 294,670 R 518 R295,188 
2004 - 164 473 77,341 30,219 346 4,464 248,795 3,886 365,526 365,690 R 519 R 366,208 
2005 - 215 656 104,978 44,679 579 5,810 304,875 5,208 466,785 467,001 R 643 R 467,644 
2006 - 234 746 123,646 50,007 611 6,793 348,695 7,002 537,500 537,734 R 702 R 538,436 
2007 - 233 749 R 132,343 53,754 538 R 7,326 381,201 8,135 R 584,045 R 584,278 R 792 R 585,070 
2008 - R326 770 R 163,504 72,046 R 1,154 R 7,375 430,705 11,317 R 686,871 R 687,197 R 827 R 688,024 
2009 - 266 540 96,949 36,353 637 6,035 311,605 7,995 460,114 460,380 828 461,209 

a Through 2004, indudes kerosene-type end naphtha-type jet fuel. Beginning in 2005, includes kerosene-type \Mlere shown, R = Revised date. 
jet fuel only; naphtha-type jet fuel is included in "Industrial Sector, other Petroleum." - = No consumption, including cases where adjustments were made. See explanation of adjustments in 

b Liquefied petroleum gases. Section 7 of the Technical Notes. 
c Beginning in 1993, includes fuel ethanol blended into motor gasoline. Note: Expendib.Jre totals may not equal sum of components due to independent rounding. 
d From 1981 through 1992, includes fuel ethanol blended into motor gasoline that is not included in the motor Web Page: All data are available at http:/.WWW.eia.gov/state/sedslseds-data-complete.cfm. 

gasoline column. Sources: Data sources, estimation procedures, and assumptions are described in the Technical Notes. 
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Table ET7. Electric Power Sector Price and Expenditure Estimates, Selected Years, 1970-2009, United States 

Petrolaum Biomass 

Natural Residual I Distillate I Petroleum I Nuclear Wood and Electricity Total 
Coal Gas 8 Fuel Oil Fuel Oil Coke Total Fuel Wasteb Imports c Energy d 

Year Prices in Dollars per Million Btu 

1970 0.31 0.28 0.41 0.57 0.29 0.42 0.18 0.65 1.92 0.32 
1975 0.82 0.75 1.99 2.22 0.53 2.00 0.24 0.92 3.89 0.97 
1980 1.35 2.20 4.25 5.75 2.61 4.34 0.43 1.74 6.94 1.77 
1985 1.65 3.43 4.24 5.89 1.27 4.35 0.71 0.79 9.34 1.91 
1990 1.46 2.34 3.30 5.61 0.82 3.42 0.67 0.34 8.37 1.48 
1995 1.32 2.03 2.59 4.16 0.70 2.61 0.54 1.13 6.21 1.29 
1996 1.29 2.68 3.02 5.03 0.72 3.07 0.51 0.75 6.37 1.35 
1997 1.28 2.79 2.82 4.53 0.96 2.82 0.51 0.53 6.71 1.38 
1998 1.26 2.45 2.09 3.46 0.67 2.09 0.50 0.66 7.87 1.32 
1999 1.23 2.62 2.40 4.11 0.61 2.43 0.48 0.54 8.69 1.33 
2000 1.21 4.53 4.09 6.87 0.48 4.20 0.46 0.68 16.78 1. 71 
2001 1.25 5.21 3.78 6.16 0.97 3.87 0.44 1.30 20.47 1.85 
2002 1.25 3.60 3.79 5.69 0.57 3.46 0.43 1.66 8.94 1.54 
2003 1.27 5.42 4.47 6.84 0.61 4.22 0.42 1.68 13.21 1.84 
2004 1.35 5.96 4.58 8.33 0.79 4.23 0.42 1.61 13.84 2.00 
2005 1.53 8.25 6.86 11.48 0.98 6.13 0.43 2.31 16.53 2.61 
2006 1.68 6.92 8.12 14.31 1.26 6.56 0.44 2.55 17.32 2.48 
2007 1.78 7.11 8.98 15.56 1.54 7.94 0.46 3.22 18.25 2.68 
2008 2.09 9.04 13.48 21.44 1.88 10.90 0.47 2.53 18.28 3.21 
2009 2.21 4.79 8.98 13.37 1.62 7.15 0.55 2.40 12.10 2.44 

Expenditures In Million Dollars 

1970 2,237 1,151 797 80 6 882 44 2 40 4,357 
1975 7,178 2,422 5,842 502 1 6,345 448 2 150 16,545 
1980 16,450 8,357 10,446 972 14 11,432 1,189 8 592 38,027 
1985 24,056 10,819 4,232 502 9 4,742 2,878 11 1,463 43,970 
1990 23,671 7,809 3,841 541 25 4,408 4,104 108 527 40,626 
1995 23,138 8,769 1,465 449 57 1,971 3,810 476 908 39,073 
1996 23,862 10,387 1,899 550 57 2,506 3,624 328 945 41,652 
1997 24,156 11,588 2,014 501 98 2,613 3,369 235 985 42,947 
1998 24,140 11,525 2,184 470 83 2,736 3,555 294 1,061 43,311 
1999 23,666 12,903 2,304 576 69 2,949 3,643 247 1,281 44,689 
2000 24,424 24,104 3,562 1,201 47 4,809 3,628 307 2,783 60,054 
2001 24,460 28,618 3,792 1,050 100 4,942 3,524 439 2,689 64,672 
2002 24,811 20,839 2,499 725 99 3,324 3,504 629 1,122 54,230 
2003 25,687 28,506 3,884 1,100 106 5,090 3,362 669 1,370 64,685 
2004 27,476 33,433 4,023 927 176 5,126 3,445 625 1,615 71,720 
2005 31,684 49,807 6,010 1,316 239 7,564 3,469 938 2,512 95,975 
2006 34,425 44,216 2,927 1,054 269 4,251 3,637 1,054 2,523 90,104 
2007 37,076 49,995 3,562 1,389 263 5,215 3,871 1,362 3,200 100,719 
2008 42,905 61,909 3,240 1,567 290 5,097 3,976 1 '101 3,556 118,545 
2009 40,199 33,737 1,626 938 224 2,788 4,560 1,058 2,155 84,496 

8 Natural gas as it is consumed; includes supplemental gaseous fuels that are commingled with natural Netas: Expenditure totals may not equal sum of components due to independent rounding. • The electric 
gas. power sector comprises electricity-only and combined-heat-and-power (CHP) plants within the NAICS 22 

b Wood, wood-derived fuels, and biomass wasta. Prior to 2001, includes nor}-biomass wasta. category whose primary business is to sail electricity, or electricity and heat, to the public. • Through 1988, 
c Electricity imported from Canada and Mexico. data are for electric utilities only. Beginning in 1989, data include independent power producers. 
d There are no direct fuel costs for hydroelectric, geothermal, wind, photovoltaic, or solar thermal Web Page: All data are available at http://www.eia.gov/state/seds/seds<lata-complete.cfm. 

energy. Sources: Data sources, estimation procedures, and assump:ions are described in the Technical Notes. 
Where shown, R = Revised data. 
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State Energy Data System 2009: Prices and Expenditures 

Introduction to the Technical Notes 

Purpose 

The State Energy Data System (SEDS) was developed and is maintained 
and operated by the U.S. Energy Information Adminstration (EIA). 
The goal in maintaining SEDS is to create historical time series of en­
ergy production, consumption, prices and expenditures by State that are 
defined as consistently as possible over time and across sectors. SEDS 
exists for two principal reasons: (1) to provide State energy production, 
consumption, price and expenditure estimates to Members of Congress, 
Federal and State agencies, and the general public, and (2) to provide 
the historical series necessary for EIA's energy models. 

The Report 

SEDS provides annual energy price and expenditure estimates for all en­
ergy sources by major economic sectors for the 50 States and the District 
of Columbia and in aggregate for the United States. These data are 
available on the EIA website at http:/ /www.eia.gov/state/ 
seds/seds-data-complete.cfrn. Companion tables containing State-level 
consumption data can also be found at the same website. In addition, 
tables showing State-level consumption, price, and expenditure esti­
mates by energy source as they are updated for the most current year 
can be found at htt;p://www.eia.goy/state/seds/seds-data-fuel.cfm. 

Note: Throughout this report, the term "State" includes the District of Columbia. 

Due to page-size constraints, most of the time series tables displayed as 
Portable Document Format (PDF) files show estimates for only selected 
years from 1970 through 1995; thereafter, estimates are shown consecu­
tively through 2009. However, estimates for all years from 1970 forward 
are maintained in SEDS and are included in the HTML versions of the 
tables and in the CSV data files available via EIA's website. All years 
are covered by the documentation in this report. 

All estimates with revisions since the last edition of SEDS that are large 
enough to be seen in the published tables' level of rounding are pre­
ceded with an "R" in the PDF data tables on the website. 

Expenditures are calculated by multiplying the price estimates by the 
consumption estimates found in SEDS. In some cases, consumption is 
adjusted to remove process fuel; intermediate petroleum products; other 
consumption that has no direct fuel costs, i.e., hydroelectric, geother­
mal, wind, solar, and photovoltaic energy sources; and wood and waste 
obtained at no cost. (See the discussion in Section 7, "Consumption 
Adjustments for Calculating Expenditures," at http://www.eia.2ov/ 
state/ seds/ seds-technical-notes-complete.cfrn.) 

All prices and expenditures are in current dollars that have not been ad­
justed to reflect changes in the purchasing power of the dollar. All 
expenditures are consumer expenditures; that is, they represent esti­
mates of money spent directly by consumers to purchase energy, 
generally including taxes. (See box below.) 
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Taxes in the Price and Expenditure Data 
The objective in developing State energy prices is to provide estimates 
that include all taxes, but data sources often do not treat taxes uni­
formly. Where taxes are included in the source data, they are 
included in the price and expenditure tables. Where taxes are not in­
cluded but can be separately estimated, they are added, with some 
exceptions listed below. In many cases, States and some localities 
provide tax exemptions for various kinds of activities or classes of 
end users. These complex exemptions are not incorporated into the 
State energy prices. The Energy Information Administration (EIA) is 
continuing to analyze these cases to see if a better representation can 
be made. A comprehensive and detailed study of taxes in EIA data is 
available in the report End- Use Taxes: Current EIA Practices, 
DOE/EIA-0583 (Washington, DC, August 1994). The report is avail­
able from EIA's Internet site at http:/ /www.eia.gov/FTPROOT I 
financial/0583 .pdf. 

The status of tax data in this year's price and expenditure tables is 
summarized below and described more fully in the sections for each 
energy source and sector. 

End-Use Sectors 

Coal. All steam coal and coking coal prices include taxes in all years. 
Appropriately, coal imports and exports in the industrial sector do not 
include end-user taxes. 

Natural Gas. Natural gas prices are intended to include all Federal, 
State, and local taxes, surcharges, and adjustments billed to consum­
ers. Although the EIA data collection form states that taxes are to be 
included in the reported gross revenues, it is most likely that respon­
dents would not consider sales taxes as part of their companies' gross 
revenues, and some may not be reporting them. As a result, 

The following Technical Notes describe how the price estimates are de­
veloped, including sources of data, methods of estimation, and 
conversion factors applied. 

consumer sales taxes may not be covered in full. For more informa­
tion see End-Use Taxes: Current EIA Practices, page 23 of 134 in the 
PDF file, http:/ /www.eia.gov/FTPROOT/financial/0583.pdf. 

Petroleum. Prices of motor gasoline, diesel fuel, and liquefied petro­
leum gases used for transportation include excise and other per-gallon 
taxes but do not include general sales taxes due to wide variation at 
the local level. Other liquefied petroleum gases, distillate fuel oil, 
kerosene, and residual fuel oil prices include sales taxes in all years. 
Jet fuel, aviation gasoline, asphalt and road oil, lubricants, and other 
petroleum products do not include taxes. Other petroleum products 
are miscellaneous products, petrochemical feedstocks (naphtha, other 
oils, and still gas), industrial petroleum coke, special naphthas, and 
waxes. 

Wood and Waste. Wood and waste prices for the residential, com­
mercial, and industrial sectors include taxes. 

Electricity. Taxes paid directly by the electric power sector (rather 
than end users) are considered operating costs and are passed on to 
the end users as part of the price. Sales and other use taxes are in­
cluded in the prices. 

Electric Power Sector 

Coal, natural gas, petroleum coke, nuclear, and wood and waste 
prices include all taxes, transportation, and handling costs. There are 
no direct fuel costs (or taxes) for hydroelectric, geothermal, central­
ized solar, or wind energy. Capital, operation, and maintenance costs 
and related taxes associated with these energy sources are included 
indirectly because electricity prices reflect their presence in the rate 
base. 

Reliable data for State-level prices rarely exist, especially as series that 
are consistent over a long period. Estimates and assumptions are ap­
plied to fill data gaps and to maintain consistent definitions in the data 
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series over time. SEDS incorporates the most consistent series and pro­
cedures possible. Users should recognize the limitations imposed on the 
system due to changing and inadequate data sources. Estimates often 
are based on a variety of surrogate measures that are selected on the ba­
sis of availability, applicability as indicators, continuity over time, and 
consistency among the various energy commodities. Original source 
documents for data used in SEDS (cited in this documentation) include 
descriptions of collection methodologies, universes, imputation or ad­
justment techniques (if any), and errors associated with the individual 
processes. Due to the numerous collection forms and procedures associ­
ated with these reports, it is not possible to develop a meaningful 
numerical estimate of the overall statistical errors of the material pub­
lished in the SEDS price and expenditure tables. 

It is also important to note that, even within a State, a single average 
price may have limited meaning in that it represents a consumption­
weighted average over a whole State. For example, urban and rural elec­
tricity prices can vary significantly from a State's weighted average, and 
prices in one region of a State may differ from those in another because 
of access to less expensive hydroelectricity. Differences within a State 
may also be greater than differences among adjacent States. Thus, the 
principal value of the estimates in these tables lies in general compari­
sons among the States, interstate comparisons for a given year, and the 
analysis of trends over several years. 

The five energy-consuming sectors used in the SEDS price and expendi­
ture tables correspond to those used in the consumption tables as 
follows: 

• Residential Sector: An energy-consuming sector that consists of 
living quarters for private households. Common uses of energy as­
sociated with this sector include space heating, water heating, air 
conditioning, lighting, refrigeration, cooking, and running a vari­
ety of other appliances. The residential sector excludes 
institutional living quarters. 

• Commercial Sector: An energy-consuming sector that consists of 
service-providing facilities and equipment of: businesses; Federal, 
State, and local governments; and other private and public organi­
zations, such as religious, social, or fraternal groups. The 
commercial sector includes institutional living quarters. It also in­
cludes sewage treatment facilities. Common uses of energy 

associated with this sector include space heating, water heating, air 
conditioning, lighting, refrigeration, cooking, and running a wide 
variety of other equipment. Note: This sector includes generators 
that produce electricity and/ or useful thermal output primarily to 
support the activities of the above-mentioned commercial estab­
lishments. 

• Industrial Sector: An energy-consuming sector that consists of all 
facilities and equipment used for producing, processing, or assem­
bling goods. The industrial sector encompasses the following 
types of activity: manufacturing (NAICS codes 31-33); agricul­
ture, forestry, fishing and hunting (NAICS code II); mining, 
including oil and gas extraction (NAICS code 21); and construc­
tion (NAICS code 23). Overall energy use in this sector is largely 
for process heat and cooling and powering machinery, with lesser 
amounts used for facility heating, air conditioning, and lighting. 
Fossil fuels are also used as raw material inputs to manufactured 
products. Note: This sector includes generators that produce elec­
tricity and/ or useful thermal output primarily to support the 
above-mentioned industrial activities. 

• Transportation Sector: An energy-consuming sector that consists 
of all vehicles whose primary purpose is transporting people 
and/or goods from one physical location to another. Included are 
automobiles; trucks; buses; motorcycles; trains, subways, and 
other rail vehicles; aircraft; and ships, barges, and other 
waterborne vehicles. Vehicles whose primary purpose is not trans­
portation (e.g., construction cranes and bulldozers, farming 
vehicles, and warehouse tractors and forklifts) are classified in the 
sector of their primary use. In this report, natural gas used in the 
operation of natural gas pipelines is included in the transportation 
sector. 

• Electric Power Sector: An energy-consuming sector that consists 
of electricity-only and combined-heat-and-power plants within the 
NAICS (North American Industry Classification System) 22 cate­
gory whose primary business is to sell electricity, or electricity and 
heat, to the public. Note: This sector includes electric utilities and 
independent power producers. 

The first four energy-consuming sectors - residential, commercial, in­
dustrial, and transportation sectors - are also called end-use sectors. 
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Although end-usc allocations of energy consumption and expenditures 
follow those guidelines as closely as possible, some data are collected by 
using different classifications. For example, electric utilities often clas­
sify commercial and industrial users by the quantity of electricity 
purchases rather than by the business activity of the purchaser. Agricul­
tural use of natural gas is collected and reported in the commercial 
sector through 1995 and in the industrial sector for 1996 forward. Since 
agricultural use of natural gas cannot be identified separately, the dis­
crepancy cannot be reconciled. Another example is master-metered 
condominiums, apartments, and buildings with a combination of resi­
dential and commercial units. In many cases, billing and metering 
practices cause residential energy usage of electricity, natural gas, or fuel 
oil to be included in the commercial sector. In those cases, there is no 
basis for separating residential from commercial use. Readers are ad­
vised to consult the consumption Technical Notes for specific 
assumptions regarding the consumption estimates. 

Where prices for an energy source and sector are not available, compa­
rable prices arc substituted. For example, the transportation sector 
motor gasoline prices are applied to the commercial and industrial sec­
tors. In some cases, the average of adjacent States' prices or the regional 
price is assigned to a missing State price. The documentation elaborates 
on these price assumptions. 

Except where specified, it is generally not possible to describe the prices 
in these tables as entirely "wholesalen or Hretail. n The prices paid in 
each consuming sector are usually a combination of both sets of prices, 
depending on a number of closely interrelated factors. Almost all resi­
dential sector prices are close to retail prices, reflecting the relatively 
small quantities of individual purchases and the increased costs of 
extensive, multilayered distribution systems. Similarly, in the transpor­
tation sector almost everyone pays the same retail-like price for motor 
gasoline, regardless of volume purchased or location of purchase. Con­
versely, residual fuel oil prices in the transportation sector arc certainly 
more wholesale-like as a result of large deliveries to bulk facilities in ma­
jor ports. In the same manner, most large industrial and many large 
commercial expenditures can be thought of as ncar wholesale, fre­
quently involving direct access to a producer or bulk distribution facility 
for very large quantities. Many smaller industrial and commercial facili­
ties pay something much closer to retail prices as a result of the small 
quantities involved and their institutional distance from primary suppli­
ers. Notable exceptions to these relationships include natural gas and 
electricity suppliers, which typically establish fixed rates for each of sev­
eral classes of service, depending on representative quantitiest service 
factors, and distribution expenses. 
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Section 1. Overview 

The Technical Notes document data sources and procedures used to de­
velop the price and expenditure estimates in the State Energy Data 
System (SEDS). Information is provided for each of the major energy 
sources: coal, natural gas, petroleum, wood and waste, and electricity. 
Section 7 describes adjustments for consumption of industrial process 
fuel and intermediate products and other uncosted energy sources. 

Appcnd1x A prov1dcs metric and other physical convcrs1on factors for 
measures used in energy analyses. Appendix B presents the current-dol­
lar gross domestic product (GDP) by State used to calculate energy 
expenditures as share of GDP. Appendix C summarizes the changes in 
SEDS content made since the last complete release of data. 

Price Estimation Methodologies 

Price data in the SEDS price and expenditure tables are expressed in 
dollars per million Btu. If the source data are in physical units, they are 
divided by the appropriate conversion factors to create the Btu prices. 
Estimated prices are used only when specific State-level prices are not 
available for a given energy source and sector. In some cases, prices for 
energy consumed in one sector in a State are assigned to another sector 
in the same State. Specific examples are: industrial steam coal prices 
are assigned to the commercial and transportation sectors' steam coal 
use; industrial lubricants prices are assigned to transportation lubricants 
uses; and transportation motor gasoline prices are assigned to commer­
cial and industrial use of motor gasoline. 

In addition, there are a few cases where State-level prices could not be 
identified for any economic sector for a given energy source for some or 
all years. In these instances, a national-level price is used for all States 
for a given year. The procedures for estimating these national-level 
prices are presented in the body of the Technical Notes under each 

energy source as appropriate. The cases where a national-level price is 
assigned to all States in all years are: transportation use of aviation gas­
oline; industrial and transportation use of lubricants; and some 
components of other petroleum products used in the industrial sector. 

Finally, within a given energy source and sector where price data are 
usually available, there are some cases of missing prices. Two general 
approaches are used to assign or estimate prices in cases where con­
sumption occurs but no price is directly available from the data sources. 
The first approach is to assign an adjacent State price or the simple aver­
age of adjacent States' prices. When this approach is not feasible, the 
consumption-weighted price from the Census division or region or the 
Petroleum Administration for Defense district or subdistrict in which 
the State is located is assigned. 

Three State groupings used in the report-U.S. Census regions and divi­
sions, Federal regions, and Petroleum Administration for Defense 
districts-are shown in Figures TNl, TN2, and TN3, respectively, on 
the following pages. States are often designated by their two-letter 
postal code abbreviations shown in the map legends. Throughout the 
Technical Notes, the term "State" includes the District of Columbia. 

Expenditures 

Full documentation of the data sources and the methods used to esti­
mate energy consumption are described in the SEDS consumption 
Technical Notes, located on EIA's website at 
http: I /www.eia.gov I state/ seds/ seds-data-complete.cfm. 

To calculate energy expenditures, SEDS consumption is adjusted to re­
move quantities of process fuel and intermediate products used in the 
industrial and transportation sectors that are not purchased directly by 
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end users. Electricity exported to Canada and Mexico are excluded 
from expenditure calculations. Use of hydroelectric, geothermal, wind, 
and solar energy sources are also removed from SEDS expenditure cal­
culations since there are no direct fuel costs for those energy sources. 
SEDS consumption of wood in the residential sector and wood and 
waste consumption in the industrial and commercial sectors are ad­
justed to remove estimated quantities that were obtained at no cost. 

Adjusted energy consumption estimates used to calculate expenditures 
are explained in detail at EIA's website: http:/ /www.eia.gov/ 
state/seds/sep prices/notes/pr consum adjust.pdf. 

Energy expenditures, in million dollars, are calculated by multiplying 
SEDS prices for each fuel in dollars per million Btu by the SEDS ad­
justed consumption in billion Btu. 
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