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April 8, 2013 

VIA EMAIL 
Air and Radiation Docket and Information Center 
Environmental Protection Agency 
Mailcode 2822T 
1200 Pennsylvania Avenue, NW 
Washington, D.C.  20460 

Re: UNICA’s Comments on “Regulation of Fuels and Fuel Additives: 2013 
Renewable Fuel Standards,” Docket EPA-HQ-OAR-2012-0546 

To Whom It May Concern: 

The Brazilian Sugarcane Industry Association (“UNICA”) appreciates the 
opportunity to provide these comments on the proposed rule, entitled “Regulation of 
Fuels and Fuel Additives: 2013 Renewable Fuel Standards” (“2013 RFS2 Rule”), 
78 Fed. Reg. 9281, issued by the United States Environmental Protection Agency 
(“EPA”) on February 7, 2013.   

UNICA is the largest organization representing sugar, ethanol, and bioelectricity 
producers in Brazil.  UNICA’s members are responsible for more than 50% of all ethanol 
production in Brazil and 60% of overall sugar production.  UNICA’s priorities include 
serving as a source for credible scientific data about the competitiveness and 
sustainability of sugarcane biofuels.  The association works to encourage the continuous 
advancement of sustainability throughout the sugarcane industry and to promote ethanol 
as a clean, reliable alternative to fossil fuels.  Sugarcane ethanol production uses 1.5% 
of Brazil’s arable land and reduces greenhouse gas (“GHG”) emissions by 90% on 
average, compared to conventional gasoline.  And thanks to our innovative use of 
ethanol in transportation and biomass for power cogeneration, sugarcane is now a 
leading source of renewable energy in Brazil, representing about 15% of the country’s 
total energy needs.  The scope of the industry is expanding existing production of 
renewables and bioplastics and, with the help of innovative companies here in the 
United States and elsewhere, is beginning to offer bio-based hydrocarbons that can 
replace carbon-intensive fossil fuels.   

UNICA supports EPA’s proposal to maintain the statutory volume requirement for 
advanced biofuels and believes EPA should issue a final rule as soon as possible.  
Pursuant to the Energy Independence and Security Act of 2007 (“EISA”), EPA is 
required to complete a yearly rulemaking setting the volume requirement for cellulosic 
ethanol and, if necessary, modifying the volume requirements for advanced biofuels and 
renewable fuels, by November 30 of the preceding calendar year.  42 U.S.C. 
§ 7545(o)(7)(D)(i).  The purpose of the November 30 deadline is to ensure that 
renewable fuel producers have sufficient time to respond to EPA’s final rule and adjust 
fuel production accordingly.  By delaying the proposed 2013 RFS2 Rule until February 
2013, EPA has limited the ability of Brazilian sugarcane ethanol producers to adjust 
production in response to EPA’s final decision.  At the time of this submission, the 
2013/2014 season, which began on April 1, is already in progress.  As a result, both 
sugarcane producers and ethanol mills have been forced to make production decisions 
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for the 2013/2014 season based on the content of EPA’s proposed rule.  Specifically, 
mills must plan their output of ethanol (hydrous and anhydrous) as well as raw sugar 
based on expected demand.  Any change to the proposed rule will create challenges for 
the Brazilian sugarcane ethanol industry as it seeks to assist EPA in achieving 
Congress’ goals for renewable fuel consumption.  By promptly issuing a final rule, EPA 
will give a measure of certainty to the industry for the remainder of the 2013/2014 
harvest season. Further delays or changes from the proposed volumes would create 
disruption in the global biofuels marketplace and has the potential to cause considerable 
damages to producers and mills.  

These comments, which build on UNICA’s prior comments on the RFS2 
program, are intended to provide updated information regarding Brazilian sugarcane 
ethanol production and export capacity and to respond to questions that EPA raised in 
the proposed rule.  Specifically, these comments will: 

1. Describe UNICA’s past participation in EPA’s RFS2 rulemaking; 

2. Review recent scientific literature addressing the lifecycle GHG benefits of 
Brazilian sugarcane ethanol as compared to fossil fuels; 

3. Provide updated harvest and export capacity estimates confirming that Brazilian 
sugarcane ethanol producers can meet EPA’s projections for ethanol exports to 
the United States; 

4. Explain why EPA cannot consider certain issues, including two-way trade in 
ethanol and the biodiesel tax credit, when deciding whether to waive a portion of 
the advanced biofuels volume requirement for 2013; and 

5. Explain why it would be premature for EPA to make a decision with respect to the 
EISA’s 2014 advanced biofuel volume requirement at this time. 

Given UNICA’s extensive experience with, and knowledge of, sugarcane ethanol 
production, and given our direct interest in the successful implementation of the RFS2 
program, we request that EPA carefully and thoroughly consider these comments as it 
continues to analyze and review the impacts of the RFS2 program.  

I. UNICA is an active partner in EPA’s implementation of the RFS2 Program 

Since Congress passed the EISA and directed EPA to implement the RFS2 
program, UNICA has been actively involved on behalf of the Brazilian sugarcane biofuel 
industry.  Brazil has decades of experience both in producing sugarcane ethanol and in 
utilizing ethanol in transportation fuels.  This experience has allowed UNICA to assist 
EPA in developing and successfully implementing the RFS2 program, both through 
commenting on proposed rules and through other, less formal, means.  As a result of 
Brazil’s long-term commitment to sugarcane ethanol, Brazilian sugarcane ethanol 
producers have been able to supply the majority of undifferentiated advanced biofuels 
each year since the RFS2 program was implemented.   
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First, UNICA provided extensive comments on EPA’s proposed RFS2 rulemaking 
in 2009.1  In those comments, UNICA provided a detailed overview of sugarcane ethanol 
production in Brazil and its role as a renewable energy source.  UNICA also provided 
extensive lifecycle analysis data to EPA demonstrating that Brazilian sugarcane ethanol 
qualifies as an advanced biofuel under the EISA.  Finally, UNICA offered a series of 
detailed suggestions for how EPA could modify the proposed RFS2 rule to account for 
unique aspects of the Brazilian sugarcane and sugarcane ethanol industries.  In 
response to UNICA’s comments, EPA made adjustments to the lifecycle analysis for 
Brazilian sugarcane ethanol and appropriately concluded that GHG emissions 
reductions exceeded the GHG reduction threshold to qualify as an advanced biofuel.   

Second, since EPA issued the RFS2 rule, UNICA has consistently supported 
EPA’s annual rulemakings to modify the statutory volume requirements for cellulosic 
biofuels and consider potential adjustments to the volume requirements for advanced 
biofuels.  In those comments, UNICA provided assurances, based on its role as the 
representative of the Brazilian sugarcane ethanol industry, that sufficient quantities of 
Brazilian sugarcane ethanol would be available to achieve the EISA’s statutory volume 
requirements for advanced biofuels.  UNICA also provided EPA with perspectives on 
how changes to the United States’ laws and regulations, such as the expiration of the 
Volumetric Ethanol Excise Tax Credit, could affect Brazilian sugarcane ethanol exports 
to the United States. 

Finally, UNICA has offered its expertise and experience with respect to other 
issues related to renewable fuels.  For example, in response to petitions seeking to 
increase the allowable ethanol content in gasoline to 15 percent, UNICA provided 
detailed comments describing its expertise in ethanol blends and Brazil’s extensive 
experience using ethanol blends that exceed 10 percent.2  These comments were 
intended in part to demonstrate that it is technically and economically feasible for EPA to 
raise the allowable ethanol content in gasoline to achieve Congress’ goals as expressed 
in the EISA.  UNICA remains ready to assist EPA as it considers policy options that may 
be available to address the blend wall in the future.  

Brazilian sugarcane producers have made a long-term commitment to providing 
clean, renewable sugarcane ethanol to meet energy and environmental goals in Brazil 
and United States, along with many other countries.  As the largest trade association 
representing sugarcane ethanol producers in Brazil, UNICA is committed to partnering 
with government regulators such as EPA to promote sugarcane ethanol as a clean, 
renewable alternative to fossil fuels.  In that capacity, UNICA remains committed to 
providing timely and credible data regarding the Brazilian sugarcane industry and its 
capacity to meet growing world-wide demand for renewable biofuels.  

                                                        
1 UNICA, Submission of Comments: Regulation of Fuels and Fuel Additives: Changes to 
Renewable Fuels Standards Program, Docket EPA-HQ-OAR-2005-0161 (Sept. 25, 2009) (“RFS2 
Comments”). 

2 UNICA, Submission of Comments: Clean Air Act Waiver to Increase the Allowable Ethanol 
Content of Gasoline to 15 Percent, Docket EPA-HQ-OAR-2009-2011 (July 20, 2009) (“E15 
Petition Comments”), attached as Exhibit A. 
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II. Sugarcane ethanol produces significant greenhouse gas benefits as 
compared to fossil fuels 

One of Congress’ primary purposes in passing the EISA was to reduce GHG 
emissions by utilizing advanced biofuels that offer superior GHG benefits on a lifecycle 
basis.  Lifecycle analyses around the world have repeatedly shown that, when compared 
to the 2005 gasoline baseline, Brazilian sugarcane ethanol provides GHG benefits that 
are equal to or better than the emissions reduction threshold for cellulosic biofuels.3  
These lifecycle analyses formed the basis for EPA's approval of Brazilian sugarcane 
ethanol as an advanced biofuel in the final RFS2 Rule.  75 Fed. Reg. 14,670 (Mar. 26, 
2010).  More recent studies published after the RFS2 Rule continue to support EPA’s 
conclusions regarding the GHG benefits of sugarcane ethanol.4  As described below, a 
few recent studies that have questioned the GHG benefits of Brazilian sugarcane 
ethanol do not withstand scrutiny and provide no basis to doubt Brazilian sugarcane 
ethanol’s status as an advanced biofuel. 

In its comments on the proposed RFS2 Rule, which are hereby incorporated by 
reference, UNICA provided EPA with a detailed assessment of the lifecycle GHG 
emissions associated with Brazilian sugarcane ethanol.5  The data provided by UNICA 
showed that Brazilian sugarcane ethanol reduces GHG emissions by up to 90% when 
compared to fossil fuels.6  UNICA also provided an extensive critique of EPA’s 
assessment of the lifecycle GHG emissions of Brazilian sugarcane ethanol, which 
included detailed information regarding Brazil’s agricultural and energy sectors and how                                                         
3 E.g., Wang. M. and M. Wu, “Life-cycle energy use and greenhouse gas emission implications of 
Brazilian sugarcane ethanol simulated with the GREET model.” International Sugar Journal 
110.1317 (2008): 527-45; Zuurbier, Peter and Jos Van de Vooren, eds. Sugarcane Ethanol: 
Contributions to Climate Change Mitigation and the Environment, (Wageningen, The 
Netherlands: Wageningen Academic, 2008); Macedo, I.C., Seabra, J., and J. Silva, “Greenhouse 
gases emissions in the production and use of ethanol from sugarcane in Brazil: The 2005/2006 
averages and a prediction for 2020,” Biomass and Bioenergy, 32.7 (2008): 585-95. 

4 Seabra, J.E.A., Macedo, I.C., Chum, H.L., Faroni, C.E. and C.A. Sarto, “Life cycle assessment 
of Brazilian sugarcane products: GHG emissions and energy use,” Biofuels, Bioproducts, and 
Biorefining, 5 (2011): 519–532.  Khatiwada, D., Seabra, J., Silveira, S., and W. Arnaldo, 2012. 
"Accounting greenhouse gas emissions in the lifecycle of Brazilian sugarcane bioethanol: 
Methodological references in European and American regulations," Energy Policy, 47(C) 
(2012):384-397.  Seabra, J.E.A. and I.C. Macedo, “Comparative analysis for power generation 
and ethanol production from sugarcane residual biomass in Brazil,” Energy Policy, 39(1) (2011): 
421-428.  Souza S.P. and J.E.A. Seabra, “Environmental benefits of the integrated production of 
ethanol and biodiesel,” Applied Energy (2012), available at 
http://dx.doi.org/10.1016/j.apenergy.2012.09.016.  Paes L.A.D. and F.R. Marin, “Carbon storage 
in sugarcane fields of Brazilian South-Central region,” Centro de Tecnologia Canavieira [Centre 
for Sugarcane Technology]. Technical Report, (Piracicaba, São Paulo, 2011), available at 
http://www.unica.com.br/download.php?idSecao=17&id=16900437.  Joaquim, A.C., Bertolani, 
F.C., Donzelli, J.L., and R.M. Boddey, “Organic Carbon Stocks in Soils Planted to Sugarcane in 
the Mid-South Region of Brazil: A Summary of CTC´s Data, 1990-2009,” Centro de Tecnologia 
Canavieira [Centre for Sugarcane Technology]. Technical Report, (Piracicaba, São Paulo, 2011), 
available at http://www.unica.com.br/download.php?idSecao=17&id=18105453. 

5 UNICA RFS2 Comments at 2, 7-8.  

6 Id. at 7 (citing Zuurbier and Jos Van de Vooren (2008)). 



UNICA’s Comments on 2013 RFS Page 5  

 

 

they impact the lifecycle GHG benefits attributable to Brazilian sugarcane ethanol 
production.7  Based on UNICA’s comments, EPA adjusted its assessment of lifecycle 
GHG emissions for Brazilian sugarcane ethanol, concluding that such emissions were 
likely reduced by more than 60% as compared to the gasoline baseline.  75 Fed. Reg. at 
14,790-91.  As a result, Brazilian sugarcane ethanol qualifies as an advanced biofuel 
under the RFS2 program and total lifecycle GHG emissions reductions exceed the 60% 
threshold for cellulosic biofuels. 

While UNICA continues to support EPA’s conclusions in the RFS2 Rule, we are 
aware that EPA has recently been provided with studies published since 2010 that 
purportedly conflict with EPA’s conclusions.  While these studies do provide additional 
data about the Brazilian sugarcane ethanol industry, the results have unfortunately been 
misinterpreted or misapplied.  To avoid any confusion, UNICA provides the following 
analyses to clarify the conclusions of these recent studies and explain why EPA’s . 

A. N2O emissions associated with sugarcane production 

Although EPA did not incorporate N2O emissions from vinasse and filtercake in 
the RFS2 rulemaking, researchers have been including such emissions in lifecycle 
analyses for many years.  Critics of sugarcane ethanol have suggested that this 
omission could call into question EPA’s conclusion that sugarcane ethanol qualifies as 
an advanced biofuel.  However, researchers have consistently found that application of 
vinasse and filtercake is a relatively small source of N2O emissions.  For example, 
Seabra et al. estimated emissions associated with vinasse and filtercake application 
were less than 2 gCO2e/MJ ethanol using Tier 1 IPCC methodology.8   

In addition, this limited impact of N2O emissions does not incorporate the 
important reduction in emissions arising from environmental regulations in Brazil.  In the 
last 20 years, the Brazilian government has limited the specific application of vinasse 
(m3/ha) to eliminate the possibility of underground water contamination.  In addition, the 
Brazilian government eliminated vinasse storage in unlined ponds and has required 
storage in impermeable tanks, lined channels, or, in some cases, pipelines.  These 
changes are significantly reducing N2O emissions associated with vinasse storage and 
transport.  Additional experiments are currently being carried out in Brazil in order to 
verify whether the application of these vinasse and filtercake residues actually leads to 
N2O emissions and which emission factor would be appropriate in this case.  The 
experiments cover a wide range of conditions normally found in the sugarcane areas.  
UNICA believes that these experiments will improve our understanding of N2O emissions 
associated with sugarcane production.  Although it may ultimately prove conservative, 
UNICA believes that it is appropriate to continue to use the Tier 1 IPCC methodology 
and factors until an adequate amount of data is available to support an alternative 
approach.   

B. Emissions associated with sugarcane burning 

In December 2011, Tsao et al. released a study asserting that prior research 
based on satellite images underestimated the extent of sugarcane burning during                                                         
7 Id. at 9-10, 16-34. 

8 Seabra et al. (2011). 
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harvest.9  The authors asserted that emissions associated with sugarcane burning had 
increased due to expansion in sugarcane growing areas.  They found “regional 
estimates of burned area that are four times greater than some previous estimates.”  
Critics of Brazilian sugarcane ethanol have used this study to suggest that the lifecycle 
GHG emissions reductions are not as large as previously thought.  However, this study 
is of limited relevance for assessing current lifecycle GHG emissions because it is based 
on outdated data from 2001 to 2008.  As a result, it does not reflect the changes that 
have taken place in response to the “Green Ethanol Protocol,” a voluntary program to 
phase out sugarcane burning between 2014 and 2017.10  By 2010, 155 sugarcane mills 
representing 90% of the production in Sao Paulo State had signed the protocol.11   

Contrary to Tsao et al.’s conclusions, recent data show that sugarcane burning is 
declining steadily in Brazil.  For example, a recent study by the Sao Paulo Environmental 
Secretary found that sugarcane burning represented 34.8% of total sugarcane area in 
the state,12 well below the 50% value reported by Tsao et al.13  A 2011 study by Aguiar 
et al. found, based on satellite imagery, that sugarcane burning had remained constant 
from 2006 to 2010, while mechanical harvest that does not require burning increased 
from 1.1 to 2.6 million hectares.14  Likewise, according to the Sao Paulo Environmental 
Secretary, the burned area decreased from 2.13 to 1.67 million hectares, and the 
unburned area increased from 1.11 to 3.12 million hectares between 2006 and 2011.15  
These data confirm that sugarcane burning is being proportionally reduced and 
mechanized harvest is advancing in Brazil contrary to what Tsao et al. suggest.   

Further, even if Tsao et al.’s conclusions were accepted it would not alter EPA’s 
conclusion that sugarcane ethanol meets the minimum threshold for advanced biofuels 
under the RFS2 program.  According to the authors’ models and assumptions, total                                                         
9 Tsao, C-C., Campbell, J.E., Mena-Carrasco, M., Spak, S.N., Carmichael, G.R., & Chen. Y., 
“Increased estimates of air-pollution emissions from Brazilian sugar-cane ethanol,” Nature 
Climate Change: Advanced Online Publication (Dec. 11, 2011), available at 
http://www.ucmerced.edu/sites/www/files/public/documents/brazil.pdf.  

10 UNICA, Green Protocol: 62.5 million ton reduction in CO2 emissions in Sao Paulo state (Nov. 
26, 2009), http://english.unica.com.br/noticias/show.asp?nwsCode=%7B7F608E66-EF83-4106-
A405-0940D34E8851%7D (last visited April 5, 2013).  

11 Aguiar, D., Rudorff, B.F.T., Silva, W.F., Adami, M., and M.P. Mello, “Remote Sensing Images 
Support of Environmental Protocol: Monitoring the Sugarcane Harvest in Sao Paulo State, Brazil,” 
Remote Sensing, 12 (2011): 2682-3703, available at http://www.mdpi.com/2072-4292/3/12/2682.  

12 SMA Website (Sao Paulo State Environmental Secretary) 
http://www.ambiente.sp.gov.br/etanolverde/resultado-das-safras/ (last visited March 25, 2013).  
Unlike the Tsao et al. study, which relied exclusively on modeling, the SMA study was verified by 
empirical, in loco monitoring including satellite images, site visits, and questionnaires.  

13 Tsao et al., at 2.   

14 Aguiar et al. (2011). 

15 SMA Website (Sao Paulo State Environmental Secretary) 
http://www.ambiente.sp.gov.br/etanolverde/resultado-das-safras/ (last visited March 25, 2013).  
Unlike the Tsao et al. study, which relied exclusively on modeling, the SMA study was verified by 
empirical, in loco monitoring including satellite images, site visits, and questionnaires.  
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emissions grew by 60% while sugarcane production grew by 120%, suggesting that 
sugarcane production is becoming more efficient over time from a GHG emissions 
perspective.  Further, while the authors did not publish a final lifecycle GHG emissions 
value, it is possible to infer a GHG reduction of approximately 70% as compared to the 
gasoline baseline.16  Thus, the Tsao et al. study is consistent with EPA’s findings and, in 
any event, superseded by more recent data regarding sugarcane burning in Brazil. 

C. Emissions associated with land use change 

In 2010, Lapola et al. published a study that projected direct and indirect land use 
change associated with sugarcane ethanol production in Brazil through 2030.17  The 
authors concluded that expansion of sugarcane would likely displace pastureland.  
Similar results were obtained by Adami, et al.18  Although they concur that direct land 
use change emissions are small, Lapola et al. proposed that indirect land use changes 
associated with conversion to pastureland may cause significant GHG emissions.  While 
Lapola et al.’s combination of economic and spatially explicit modeling holds promise as 
a method for projecting GHG emissions associated with direct and indirect land use 
change, the exogenous assumptions underlying the authors’ models call into question 
the ultimate results of the study.  Specifically, if realistic assumptions regarding 
increases in cattle intensity and productivity are included, very little expansion of 
pastureland is required to compensate for conversion from pastureland to sugarcane 
production.  Lapola et al.’s model incorporates a livestock density increase of 0.09 from 
2003 to 2030.  This is far below the observed increase in livestock density of 0.22 
between 1996 and 2006.  Assuming a similar increase in livestock density over the next 
two decades, virtually no indirect land use change would be required to compensate for 
sugarcane expansion.  Similarly, Lapola et al.’s model underestimates increases in 
productivity for cattle ranching, which will also reduce the number of acres needed to 
meet demand for livestock products.  Finally, the model’s focus on total rather than 
marginal land use changes prevents the authors from establishing cause-effect 
relationships among the different demand drivers for land use change.  In fact, the study 
produces similar results for pastureland expansion for a variety of different demand 
scenarios for biofuels, suggesting that the expansion of sugarcane may not be a causal 
driver of the expansion of pastureland.  Given these questionable assumptions, the mere 
fact that sugarcane is expanding into pastureland in some areas does not necessarily 
mean that indirect land use emissions will increase.  

UNICA continues to review all scientific analyses related to sugarcane, 
particularly its lifecycle emissions.  We believe EPA’s determination that sugarcane 
ethanol meets the emissions reduction threshold for advanced biofuels continues to be 
supported by the various analyses done by academic and other researchers around the 
world.  We continue to make ourselves available for any further clarifying questions and                                                         
16 Figure 1(b) provides a comparison of lifecycle CO2e emissions for conventional gasoline and 
sugarcane ethanol. 

17 Lapola, D., Schaldach, R., Aclamo, J., Bondeau, A., Koch, J., Koelking, C., and J. Priess, 
“Indirect land-use changes can overcome carbon savings from biofuels in Brazil,” Proceedings of 
the National Academy of Science, 107 (2010): 3388-3393. 

18 Adami, M., Freidrich, B., Rudorff, T., Freitas, R.M., Aguiar, D.A., Sugaware, L.M., and M.P. 
Mello, “Remote Sensing Time Series to Evaluate Direct Land Use Change of Recent Expanded 
Sugarcane Crop in Brazil,” Sustainability, 4 (2012): 574-585. 
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appreciate the scrutiny applied by EPA in ensuring the scientific credibility of its 
determinations under RFS2 rulemakings.  

III. EPA should maintain the EISA’s statutory volume requirement of 2.75 
billion gallons for advanced biofuels when it reduces the applicable volume 
for cellulosic biofuels 

A central component of the EISA was Congress’ commitment to promote 
cellulosic biofuels.  Unfortunately, cellulosic biofuels have not developed at the pace 
expected by Congress, and producers will be unable to achieve Congress’ goals for 
2013.  Thus, EPA has proposed to invoke its authority under 42 U.S.C. § 7545(o)(7)(D) 
to reduce the required volume of cellulosic biofuels down to the volume that it projects 
will be available in 2013.  Under the same provision, EPA has discretion to reduce the 
statutory volumes of advanced biofuel and renewable fuel to account for the reduced 
contribution from cellulosic biofuels.  We agree with EPA that such a reduction is not 
warranted here.  First, in the EISA, Congress expressed clear intent to promote the 
production of advanced biofuels, and an unnecessary reduction in advanced biofuels 
would be antithetical to that intent.  Second, harvest projections and other data strongly 
suggest that Brazilian sugarcane ethanol producers, along with other advanced biofuel 
producers who are expanding production around the world, can achieve the EISA’s 
statutory volume requirement for 2013.  Third, given the delay in the issuance of the 
proposed 2013 RFS2 Rule, much of the compliance year will be completed before a final 
rule is issued, and any significant changes would create hardship for the entities who, by 
default, were forced to act in reliance on the volume requirements in the proposed rule. 

A. Maintaining the statutory volume requirement for advanced biofuels is 
consistent with the EISA’s energy security and GHG reduction goals 

When it passed the EISA in 2007, Congress made two significant changes to the 
RFS program that were intended to increase energy security and reduce GHG 
emissions.  First, Congress extended and dramatically increased the statutory volume 
requirements for renewable fuels.  For 2012, the last year covered under the original 
RFS program, the renewable fuels mandate more than doubled, from 7.5 to 15.2 billion 
gallons.  Second, Congress established three nested subcategories of renewable fuels 
based on their superior lifecycle GHG emissions and included aggressive, technology-
forcing statutory volume requirements for these subcategories.  However, in recognition 
that producers may be unable to achieve the aggressive statutory volume requirements, 
Congress provided EPA with limited authority to waive portions of the mandate.  
Specifically, Congress gave EPA the authority to reduce the required volume of 
cellulosic biofuel when “the projected volume of cellulosic biofuel production is less than 
the minimum applicable volume established under paragraph (2)(B).”  42 U.S.C. § 
7545(o)(7)(D)(i).  EPA is proposing to exercise that authority here by reducing the 
cellulosic biofuel requirement from 1 billion gallons to 14 million gallons.19  78 Fed. Reg. 
at 9284.  In the event that EPA waives a portion of the cellulosic biofuel mandate, the 
Agency also has the discretion to “reduce the applicable volume of renewable fuel and 
advanced biofuels requirement established under paragraph (2)(B) by the same or a 
lesser amount.”  42 U.S.C. § 7545(o)(7)(D)(i).                                                         
19 UNICA takes no position regarding EPA’s projections regarding cellulosic ethanol production 
that were used to derive the proposed 14 million gallon requirement.  UNICA has no reason to 
doubt the reasonableness of EPA's projections; however, because UNICA’s members do not 
produce cellulosic biofuels, UNICA is not in a position to evaluate the basis for EPA’s projections. 
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Clearly, congressional intent in creating these advanced biofuel categories and 
statutory volume requirements was to encourage innovation in biofuel technologies that 
would reduce GHG emissions as compared to the gasoline baseline.  Indeed, the stated 
purposes of the EISA include “increas[ing] the production of clean renewable fuels.”  See 
also 74 Fed. Reg. 24,904, 25,021 (May 26, 2009) (explaining that the RFS2 Rule’s 
requirements “are designed to ensure significant GHG emissions reductions from the 
use of renewable fuels and encourage the use of GHG-reducing renewable fuels”).  
Likewise, President Obama has repeatedly called on EPA encourage production of 
advanced renewable fuels in order to reduce dependence on foreign oil and to reduce 
GHG emissions.20  The President’s recently released Blueprint for a Clean and Secure 
Energy Future reiterated the key role that renewable fuels play in the President’s all-of-
the-above energy strategy.21   

UNICA agrees with EPA that it “would not be consistent with the energy security 
and greenhouse gas reduction goals of the statute to reduce the applicable volume of 
advanced biofuel set forth in the statute if there are sufficient volumes of advanced 
biofuels available, even if those volumes do not include the amount of cellulosic biofuel 
that Congress may have desired.”  78 Fed. Reg. at 9295.  First, it is clear that in the 
event of a shortage of cellulosic biofuels, Congress intended EPA to replace the 
cellulosic biofuel volume requirement with other advanced biofuels, not conventional 
fuels.  Had it intended otherwise, Congress would have required—rather than simply 
permitted—EPA to reduce the volumes of renewable fuels and advanced biofuels when 
granting a waiver for cellulosic biofuels.  Second, EPA’s waiver authority for cellulosic 
biofuels differs from other waiver provisions in the EISA, as the Agency is only instructed 
to consider the difference between projected biofuels production and the statutory 
volume requirement.  In contrast, the provisions allowing EPA to waive portions of the 
renewable fuels volume and the biomass-based diesel volume require EPA to consider 
economic and environmental factors as well as production projections.  42 U.S.C. § 
7545(o)(7)(A), (E).  This difference strongly suggests that when considering whether 
partial waiver for advanced biofuels should accompany a waiver for cellulosic biofuels, 
EPA should focus solely on whether there will be sufficient supply of advanced biofuels 
to meet the EISA’s statutory requirement.  Thus, in any given year, if there is an 
insufficient volume of cellulosic biofuel available, but an ample volume of other advanced 
biofuels available with GHG emission reductions that are equal to or greater than the 
cellulosic threshold, EPA should not lower the required volume for advanced biofuels, 
but instead should transfer the requirement from cellulosic to the other advanced biofuel 
categories with available supply.  To do otherwise would undermine Congress’ purpose 
for the EISA by encouraging the use of fossil fuels and straining the important clean 
energy innovation taking place in laboratories and pilot facilities around the world.   

                                                        
20 See, e.g.,, The White House Office of the Press Secretary, President Obama Announced Steps 
to Support Sustainable Energy Options, Departments of Agricultural and Energy, Environmental 
Protection Agency to Lead Efforts (May 5, 2009), available at 
http://whitehouse.gov/the_press_office/President-Obama-Announced-Steps-to-Support-
Sustainble-Energy-Options/.   

21 The White House Office of the Press Secretary, FACT SHEET: President Obama’s Blueprint 
for a Clean and Secure Energy Future (March 15, 2013), available at 
http://www.whitehouse.gov/the-press-office/2013/03/15/fact-sheet-president-obama-s-blueprint-
clean-and-secure-energy-future.  
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B. Brazilian sugarcane ethanol producers are capable of exporting more 
than 666 million gallons of ethanol into the United States in 2013 

In the proposed rule, EPA suggests that Brazilian sugarcane ethanol producers 
will need to export 666 million gallons of ethanol to the United States to achieve the 
EISA’s 2.75 billion gallon mandate for advanced biofuels.  78 Fed. Reg. at 9298.  Based 
on projections derived from UNICA’s harvest estimates and bi-weekly updates, EPA 
projects that Brazilian sugarcane ethanol producers can export at least 666 million 
gallons to the United States.  Nevertheless, EPA notes several areas of uncertainty that 
could potentially reduce Brazilian sugarcane ethanol production and/or exports to the 
United States.  Since the proposed 2013 RFS2 Rule was issued, projections for 
Brazilian ethanol exports to the United States have improved dramatically as the 
2012/2013 harvest is complete and preliminary estimates for the 2013/2014 sugarcane 
harvest are now available.  These improved metrics confirm that Brazilian sugarcane 
ethanol producers will be capable of exporting more than 666 million gallons of ethanol 
to the United States in 2013.  Given the dramatic reduction in uncertainty over the past 
few months, there is no basis for reducing the advanced biofuels volume requirement 
due to uncertainty regarding Brazilian sugarcane ethanol exports. 

1. Harvest projections show that sugarcane crop yields have 
improved and will provide sufficient feedstocks to achieve EPA’s 
projections for Brazilian sugarcane ethanol exports to the United 
States 

EPA’s projections in the proposed 2013 RFS2 Rule for Brazilian sugarcane 
ethanol production were based on preliminary harvest estimates and mid-season 
harvest data provided by UNICA.  Based on those limited data, EPA concluded that 
Brazilian sugarcane ethanol producers would be able to export at least 666 million 
gallons of ethanol to the United States.  At the same time, however, EPA noted that 
“there remains some uncertainty in the volumes of sugarcane ethanol that could be 
produced in Brazil in 2013.”  78 Fed. Reg. at 9299.  While UNICA agrees that EPA has 
made reasonable assumptions about Brazilian ethanol exports to the United States, we 
believe that much of the residual uncertainty has been resolved.  The 2012/2013 
sugarcane harvest season in the South-Central region is now complete and UNICA is in 
the process of preparing initial harvest projections for the 2013/2014 season.22  The 
updated sugarcane harvest and ethanol production data show that Brazil’s capacity to 
export ethanol to the United States will exceed EPA’s estimates of 666 million gallons for 
2013. 

In the proposed 2013 RFS2 Rule, EPA expressed optimism that sugarcane 
production in Brazil would expand due to improved weather and increased investments 
in replanting.  Id. at 9298.  EPA suggested that improved weather alone could increase 
harvests by approximately 4%.  Id.  Revised harvest reports for the 2012/2013 season 
confirm EPA’s projections.  2012/2013 sugarcane harvest for the South-Central region, 
which produces approximately 90% of Brazil’s sugarcane, increased by 8% to 533 
million tons when compared to the 2011/2012 season.23  UNICA also projects a                                                         
22 The South-Central harvest season runs from April to March, while the harvest season in the 
North-Northeast region runs from September to August. 

23 UNICA, “Harvest update: Biweekly Bulletin,” Mar. 16, 2013 (“UNICA March 16 Biweekly 
Bulletin”), attached as Exhibit C, available at 
http://www.unicadata.com.br/listagem.php?idMn=63&idioma=2.   
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significant increase sugarcane production for the 2013/2014 season, with total harvests 
in the South-Central region reaching 590 million tons, an 11% increase over the 
2012/2013 season.24  As shown in Figure 1, below, UNICA’s projections are consistent 
with those from other respected organizations analyzing Brazil’s sugarcane crop.  The 
North-Northeast region’s sugarcane harvest for the 2013/2014 season is expected to 
decline slightly from the 2011/2012 season, by approximately 10 million tons.25  
However, harvests will remain near historic levels and the year-over-year decline is 
small compared to the increases in the South-Central region.  Further, given the semi-
perennial nature of sugarcane crop, where replanting occurs only every 5-7 years, such 
variations are expected and have been included in most models to project sugarcane 
production, including those used by UNICA in its prior comments to EPA. 

Figure 1: Projections for 2013/2014 Sugarcane Harvest 

  Product Source 
Datagro FOLicht Czarnikow Kingsman UNICAa Average 

South-
Central 
region 

Sugarcane 
crushingb 587 585 580 585 590 585
Sugar 
productionb 36.6 35.6 35 35.5 35 35.5
Ethanol 
productionc 6.6 6.7 6.7 6.6 6.7 6.5

Total 
Brazil 

Sugarcane 
crushingb 647 645 640 645 650 645
Sugar 
productionb 40.7 39.7 39.1 39.6 39.1 39.6
Ethanol 
productionc 7.1 7.1 7.2 7.1 7.1 7.1

Notes:  a Preliminary estimate, b million tons, c billion gallons 

Likewise, sugarcane ethanol production in Brazil will exceed EPA’s projections.  
In the proposed 2013 RFS2 Rule, EPA ‘s projections for ethanol production were based 
on UNICA’s September 2012 harvest estimates and December 1, 2012 biweekly report.  
78 Fed. Reg. at 9298.  UNICA’s September 2012 ethanol production estimate for the 
South-Central region was 5.56 billion gallons, which EPA used to project a nation-wide 
production value of 6.1 billion gallons.  Id.  UNICA’s December 1, 2012 biweekly report 
showed a small year-over-year increase in ethanol production of 0.55% compared to the 
2011/2012 harvest.  Id.  Ethanol production increased dramatically at the end of the 
2012/2013 season.  Revised production reports show a 4% year-over-year increase in 
ethanol production in the South-Central region26 and ethanol production in the region will                                                         
24 UNICA is currently in the process of developing official projections for the 2013/2014 harvest 
season and expects to publicly announce those projections near the end of April.  We do not 
anticipate that the officially released estimates will vary significantly from the preliminary, 
unofficial estimates that we are providing here.  Given the importance of these projections for 
EPA’s rulemaking, we provide EPA with the most up to date information available, even if it is 
currently unpublished.  Further, UNICA intends to supplement this record and provide official, 
published projections for the 2013/2014 once they are available.    

25 DATAGRO and Ministry of Agriculture, Food Supply and Livestock - 
http://mapas.agricultura.gov.br:81/Spc/daa/Resumos/ACOMPANHAMENTO_PRODUCAO_01_0
9_2012_11-12.pdf) 

26 UNICA March 16 Biweekly Bulletin. 
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exceed 5.64 billion gallons,27 a 1.5% increase over UNICA’s September 2012 estimate.  
Further UNICA’s preliminary estimates suggest that ethanol production in the South-
Central region will grow by an additional 18-20% in 2013/2014.28   

This growth in ethanol production will significantly increase the amount of 
Brazilian sugarcane ethanol available for export.  Ethanol exports for the 2012/2013 
harvest season have been robust, exceeding 900 million gallons through February 
2013.29  This represents an 80% increase over the 2011/2012 harvest season30 and is 
nearly double the USDA estimate of 500 million gallons that was cited by EPA in the 
proposed 2013 RFS2 Rule.  78 Fed. Reg. at 9299.  Ethanol exports from the South-
Central region have been especially strong since the beginning of 2013 and have 
increased by more than 350% as compared to the same period in 2012.31  Further, 
ethanol exports are expected to increase even more for the 2013/2014 season.  As 
described more fully below, even after accounting for a potential increased demand in 
Brazil, UNICA projects that ethanol exports from the South-Central region could grow by 
as much as 800 million gallons.32   

Based on this updated data for the 2012/2013 season and UNICA’s preliminary 
estimates for the 2013/2014 season, UNICA is confident that Brazilian sugarcane 
ethanol producers will be able to meet—and if necessary surpass—EPA’s projections for 
Brazilian sugarcane ethanol exports to the United States.  Further, we believe this 
updated information resolves any residual uncertainty regarding Brazilian sugarcane 
production and ethanol production and obviates any need to reduce the statutory volume 
requirement for advanced biofuels as a hedge against poor production in Brazil. 

2. Brazilian demand for ethanol will not create a barrier to achieving 
EPA’s projections for ethanol exports to the United States 

In the proposed 2013 RFS2 Rule, EPA suggests that increased demand for 
sugarcane ethanol in Brazil could reduce the amount of ethanol available for export to 
the United States.  78 Fed. Reg. at 9299.  Specifically, EPA expressed concern that 
Brazil could increase its ethanol-blending requirement from 20% to 25%.  Id.  On March 
1, 2013 the Brazilian government did indicate that the required ethanol blend would be 
increased from 20% to 25%, with an effective date of May 1, 2013.33  The May 1                                                         
27 Id. 

28UNICA, Preliminary projections, to be supplemented with official, published projections.  

29 AliceWeb, Brazilian Secretariat of  Foreign Trade, available at 
http://aliceweb.desenvolvimento.gov.br.  

30 Id. 

31 UNICA March 16 Biweekly Bulletin.  Sugarcane exports from Brazil fluctuate throughout the 
harvest season, and reach peak levels from June to November.  Id. Table 9.  As a result, year-to-
date export volumes that rely on January to March data will not provide accurate estimates of 
total exports for 2013. 

32 UNICA, Preliminary projections, to be supplemented with official, published projections.  

33 Dom Phillips, “Brazil to raise ethanol mix in gasoline to 25% from 20% May 1,” Platts (Mar. 1, 
2013), available at http://www.platts.com/RSSFeedDetailedNews/RSSFeed/Oil/8194390.  
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effective date was scheduled to coincide with the 2013/2014 sugarcane season, at 
which time the government believes it will have full clarity on production and demand 
volumes. (As noted in prior comments to EPA, the Brazilian law allows the government 
discretion on the blend of anhydrous ethanol in gasoline, which can range from 20% to 
25%.34  This discretion is not a new policy and has been invoked often in years past, 
sometimes for reasons unrelated to fuel supply, such as inflation targeting as well as 
food security.  UNICA believes this policy has provided the flexibility that has made 
Brazil’s renewable fuels policy so resilient over the past several decades.)  While UNICA 
appreciates EPA’s concern that increased ethanol demand in Brazil could reduce 
Brazil’s capacity to export ethanol, UNICA remains confident that Brazilian sugarcane 
ethanol producers will be able to meet EPA’s projections in the proposed 2013 RFS2 
Rule regardless of changes in the blend levels in Brazil.   

As an initial matter, the shift to E25 in Brazil will not take place until May 1, 2013 
and thus will not impact export capacity associated with the 2012/2013 harvest season.  
Further, despite the increase in Brazilian demand for ethanol during the 2013/2014 
harvest season, UNICA projects that export capacity will also increase.  Given the 
prevalence in Brazil of flex-fuel vehicles that already utilize hydrous ethanol blends of up 
to 100%, the 25% anhydrous ethanol requirement in gasoline will have a relatively minor 
impact on Brazilian demand.  UNICA projects that the E25 mandate will require an 
additional 528 million gallons (2 billion liters) of ethanol.35  However, UNICA projects that 
total Brazilian sugarcane ethanol production will increase by 0.8 to 1.3 billion gallons (3 
to 5 billion liters) in 2013/2014 and will far exceed the increase in domestic demand.36  
As a result, even after accounting for increased demand in Brazil, UNICA projects that 
export capacity will increase by between 264 and 792 thousand gallons (1 and 3 billion 
liters).  Thus UNICA remains confident that Brazilian sugarcane ethanol producers will 
be able to achieve EPA’s export projections for 2013 and will likely have capacity to 
increase exports in 2014 in response to the EISA’s increased volume requirements for 
advanced biofuels in the coming years. 

3. Neither world sugar prices nor international demand for Brazilian 
ethanol will prevent Brazilian ethanol producers from meeting 
EPA’s projections for sugarcane ethanol exports to the United 
States 

In the proposed 2013 RFS2 Rule EPA also expressed concern that other global 
market forces could limit Brazilian sugarcane ethanol exports to the United States.  
Specifically, EPA noted uncertainties related to world sugar prices and international 
demand for biofuels.  78 Fed. Reg. at 9285.  While global markets forces do have an 
effect on Brazilian sugarcane ethanol production and distribution, UNICA is confident 
that Brazilian sugarcane ethanol producers will be able to meet EPA’s projections for 
exports to the United States. 

As EPA notes in the proposed rule, increasing sugar prices can have a marginal 
impact on ethanol production by creating incentives to divert sugarcane crops from 
ethanol production to sugar production.  However, the global trends in sugar prices have                                                         
34 UNICA, E15 Petition Comments at 5. 

35 UNICA, Preliminary projections, to be supplemented with official, published projections. 

36 UNICA, Preliminary projections, to be supplemented with official, published projections. 
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recently reversed, with New York No. 11 raw sugar price index declining by 36% from 
the first quarter of 2011 to the fourth quarter of 2012.37  See Figure 2.  Based on this 
recent downward trend in sugar prices, UNICA is projecting that the share of the 
sugarcane crop dedicated to ethanol production will increase in the 2013/2014 season.  
While UNICA is projecting about a 10% increase in total sugarcane production in the 
South-Central region, ethanol production is expected to increase by 18-20%.38  In 
contrast, sugar production is only expected to increase by 3%.39  Thus, changes in 
global sugar prices are projected to increase, rather than decrease, the available supply 
of Brazilian sugarcane ethanol. 

Figure 2: New York No. 11 Raw Sugar Price Index 

 

Source: Intercontinental Exchange, Inc.,  

EPA also notes that the United States competes with the European Union and 
other locations for exported Brazilian sugarcane ethanol.  However, UNICA does not 
believe that this apparent competition will prevent Brazil from exporting sufficient 
quantities of sugarcane ethanol to the United States to meet EPA’s projections for 2013.  
First, while United States demand for Brazilian sugarcane demand may increase due to 
the EISA’s increased volume mandates, UNICA does not believe that other international 
regulatory changes will alter materially world-wide demand for Brazilian sugarcane 
ethanol.  As result, we would expect current trends in export volumes to continue, unless                                                         
37  New York No. 11 raw sugar price data was obtained from Intercontinental Exchange, Inc., 
available at https://www.theice.com/productguide/ProductSpec.shtml?specId=23 (last visited April 
5, 2013).  

38 UNICA, Preliminary projections, to be supplemented with official, published projections. 

39 UNICA, Preliminary projections, to be supplemented with official, published projections. 
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increased demand from the United States increases the proportion of exports to the 
United States.  For the 2012/2013 harvest season, Brazil has exported 592 million 
gallons of sugarcane ethanol to the United States, representing two-thirds of total 
Brazilian exports.  Assuming that current export trends continue, exports to the United 
States would be expected to increase by a minimum of 176 million gallons and far 
exceed the 666 million gallons that EPA projects will be needed to meet the EISA’s 
statutory volume requirement for advanced biofuels.  Thus, based on current export 
trends and projected increases in export capacity, UNICA is confident that global 
demand for Brazilian sugarcane ethanol will not pose a barrier to meeting EPA’s export 
projections for 2013. 

4. There is no need to reduce the statutory volume requirement for 
advanced biofuels to account for uncertainty in Brazilian 
sugarcane ethanol production 

Despite its optimism that 666 million gallons of Brazilian sugarcane ethanol 
would be available for export to the United States, EPA expressed concern over residual 
uncertainty regarding Brazilian sugarcane ethanol production and requested comment 
on whether this uncertainty warranted a reduction in the volume requirement for 
advanced biofuels.  78 Fed. Reg. at 9301 (“[T]here may be enough uncertainty to 
warrant a more cautious approach to advanced biofuel and total renewable fuel in 2013, 
for example a reduction of 200 mill gal to approximate the uncertainty discussed 
above.”).  In light of the updated harvest, ethanol production, and export data provided 
by UNICA in these comments, we believe that there is no basis for a reduction based on 
uncertainty in Brazilian sugarcane ethanol supplies.  The revised data provided here 
exceed by a considerable margin the projections used in the proposed 2013 RFS2 Rule 
and demonstrate conclusively that Brazilian sugarcane ethanol producers have the 
capacity to export sufficient quantities of ethanol to ensure that the 2013 advanced 
biofuel mandate will be met.  Therefore, UNICA urges EPA to maintain the statutory 
volume requirements for advanced biofuels in the final 2013 RFS2 Rule. 

C. EPA’s projections for other categories of advanced biofuels are 
conservative and provide an adequate backstop to mitigate any residual 
uncertainty related to Brazilian sugarcane ethanol production 

While UNICA is confident that Brazilian sugarcane ethanol producers will have 
sufficient export capacity to achieve EPA’s projections for ethanol exports to the United 
States, we appreciate that EPA’s final decision regarding the volume requirements for 
advanced biofuels will also depend on EPA’s projections for other advanced biofuel 
sectors.  Developing production estimates for other advanced biofuels is beyond 
UNICA’s mission and we cannot provide EPA with any independent data to support 
EPA’s projections.  However, based on our evaluation of the proposed 2013 RFS2 Rule, 
it appears that EPA’s projections for other advanced biofuel sectors are reasonable and 
quite possibly conservative.  By taking such a conservative approach for 2013 RFS2 
rulemaking, we believe EPA has already incorporated an ample margin for error with 
respect to advanced biofuel production that will ensure that aggregate advanced biofuel 
production will meet the statutory requirements, even if there is some residual 
uncertainty for specific sectors.  

First, EPA’s projections only include 1.28 billion gallons of biomass-based diesel, 
which is equal to the statutory requirement for 2013.  See 77 Fed. Reg. 59,457 (Sept. 
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27, 2012).40  Nevertheless, EPA asserts that “biomass-based diesel volumes above 1.28 
bill gal are possible” and notes that aggregate production capacity in the United States is 
more than 2 billion gallons.  78 Fed. Reg. at 9296 (citing EIA, Monthly Biodiesel 
Production Report (Dec. 2012)).  Thus, there is capacity for significantly more biomass-
based diesel production than EPA is currently projecting.  Second, EPA’s projections for 
other undifferentiated advanced biofuels may also be conservative.  EPA based its 
projection for 150 million gallons on production estimates from registered producers.  Id. 
at 9297.  This estimate is 30 million gallons lower than the estimate from 
E2/Environmental Entrepreneurs, id. at 9298, and does not include any production from 
new market entrants.  Further, EPA’s estimate does not include any production from 
additional pathways currently under consideration by the Agency.  EPA explains that 
approval of such pathways could increase production of advanced biofuel by up to 200 
million gallons.  Id. at 9298.  While UNICA defers to EPA’s production estimates for other 
advanced biofuels, we believe that the conservative approach taken by EPA, coupled 
with UNICA’s revised data for Brazilian sugarcane ethanol, justifies maintaining the 
EISA’s statutory 2.75 million gallon volume requirement for advanced biofuels for 2013. 

IV. EPA lacks authority to consider extraneous issues beyond Congress’ 
purpose in the EISA when establishing volume requirements for advanced 
biofuels 

The RFS2 program, which was established in the EISA, is one of several 
Congressional initiatives that promotes or otherwise impacts the use of renewable fuels 
in the United States.  Because they all address the same subject matter, these programs 
can interact in complicated and sometimes unexpected ways.  Still, when implementing 
each program, EPA must remain mindful of the program-specific Congressional 
mandate that it is bound to follow and must avoid consideration of extraneous factors 
and influences that may arise due to other federal programs.  While overlapping and 
potentially inconsistent Congressional mandates can make implementation of renewable 
fuels programs challenging, EPA must not exceed its delegated authority when 
implementing each program.  Thus, to the extent that the RFS2 program creates 
implementation challenges for other programs, it is Congress—not EPA—who must take 
action to reconcile the conflicting mandates.  Unless and until Congress acts to expand 
the factors that EPA may consider when issuing volume waivers under the RFS2 
program, EPA should not consider such extraneous issues as two-trade in ethanol 
between the United States and Brazil or the effect of tax incentives such as the biodiesel 
tax credit. 

A. It is arbitrary and capricious for EPA to rely on issues that Congress did 
not intend for it to consider 

It is a well-established principle of administrative law that a federal agency’s 
discretion is bounded by the scope of the mandate provided by Congress.  Thus, an 
agency action will be deemed arbitrary and capricious unless “the decision was based 
on a consideration of the relevant factors.”  Citizens to Preserve Overton Park, Inc. v. 
Volpe, 401, U.S. 402, 416 (1971).  Expanding on this straightforward definition, the 
Supreme Court explained:                                                         
40 Because biomass-based diesel generates 1.5 RINs per gallon of fuel produced, meeting the 
statutory volume requirement will count as 1.92 billion gallons toward the advanced biofuels 
mandate. 
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an agency rule would be arbitrary and capricious if the agency has relied 
on factors which Congress has not intended it to consider, entirely failed 
to consider an important aspect of the problem, offered an explanation for 
its decision that runs counter to the evidence before the agency, or is so 
implausible that it could not be ascribed to a difference in view or the 
product of agency expertise. 

Motor Vehicle Mfrs. Ass’n of the United States, Inc. v. State Farm Mut. Ins. Co., 463 U.S. 
29, 43 (1983) (emphasis added).  Under this standard, an agency’s discretion is limited 
to the scope of its delegated authority and the agency cannot add additional factors to 
guide its decision-making process.  For example, in Whitman v. American Trucking 
Ass’ns, Inc., 531 U.S. 457 (2001), the Supreme Court affirmed the D.C. Circuit’s holding 
that EPA impermissibly considered costs when setting National Ambient Air Quality 
Standards (“NAAQS”) for ozone.  Unlike other provisions in the Clean Air Act, the 
provisions regarding NAAQS do not specifically permit EPA to consider costs and the 
court found this omission intentional in light of other specific provisions authorizing EPA 
to consider costs. 

EPA asserts in the proposed 2013 RFS2 Rule that the “[t]he statute does not 
provide any explicit criteria that must be met or factors that must be considered when 
making a determination as to whether and to what degree to reduce the advanced 
biofuel and total renewable fuel applicable volume when we have the discretion under 
CAA 211(o)(7)(D)(i) to do so.”  78 Fed. Reg. at 9295.  However, this does not mean that 
EPA has carte blanche to consider any factors it chooses.  See, American Trucking, 531 
U.S. at 472 (a statute violates the non-delegation doctrine unless Congress provides an 
“intelligible principle” to guide agency action).  Here, as EPA has appropriately 
determined, Congress’ purpose in the EISA to promote energy security and reduce GHG 
emissions provides implicit criteria for the cellulosic biofuels waiver that require EPA to 
focus solely on the question of whether there are sufficient volumes of advanced biofuel 
available to meet the statutory limit.  78 Fed. Reg. at 9295.  Further, even under a broad 
approach that considered the EISA’s waiver provisions as a whole, EPA’s discretion 
would still be limited to considering (1) the available volume of advanced biofuel, (2) 
harm to the economy or environment of the United States or a region thereof, or (3) 
market conditions that would significantly increase the price of advanced biofuels.  See 
42 U.S.C. § 7545(o)(7)(A), (D), (E).  Nothing in the EISA suggests that EPA should 
consider the impact on renewable fuels mandates in other countries, the effect on 
competing fuel products, or the impact of other laws that address issues related to 
renewable fuels. 

B. Two-way trade in ethanol between the United States and Brazil is not 
relevant to EPA’s decision regarding the applicable volume of advanced 
biofuels for 2013 

In the proposed 2013 RFS2 Rule, EPA references two-way trade in ethanol 
between the United States and Brazil.  See 78 Fed. Reg. at 9286, 9299.  This trade 
involves the import of an advanced biofuel—Brazilian sugarcane ethanol—into the 
United States, and the export of a renewable fuel—corn ethanol41—to Brazil.  Some 
have argued that this two-way trade in ethanol in inefficient and should be stopped,                                                         
41 Under the EISA, “ethanol derived from corn starch” cannot quality as an advanced biofuel.  42 
U.S.C. § 7545(o)(1)(B)(i).  
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presumably by increasing consumption of advanced biofuels in Brazil and by increasing 
consumption of corn ethanol in the United States.42  However, no matter how interesting 
it may be as an abstract policy matter, the export of United States corn ethanol to Brazil 
is simply not germane to EPA’s decision-making process under the RFS2 program. 

The fact that there is two-way trade in ethanol between the United States and 
Brazil demonstrates both the complexity and success of government intervention into 
fuel markets.  As an initial matter, two-way trade in ethanol would be much less likely to 
occur in the absence of government laws and regulations promoting renewable fuels.  
These laws and regulations have played a significant role in the growth of both Brazilian 
sugarcane ethanol production and United States corn ethanol production.  But, because 
the laws and regulations are not uniform across jurisdictions, divergent market incentives 
for sugarcane and corn ethanol can make two-way trade in ethanol more likely.  
However, it does not follow that EPA must address this issue at all, much less in the 
2013 RFS2 Rule.    

As explained above, Congress had two policy objectives in passing the EISA and 
establishing the RFS2 program:  (1) promoting energy security and (2) reducing GHG 
emissions by shifting consumption from fossil fuels to renewable fuels.  Further, by 
creating separate volume mandates for advanced biofuels, biomass-based diesel, and 
cellulosic biofuels, Congress intended to create market incentives that favored these 
types of renewable fuels over corn ethanol, which produces fewer lifecycle GHG 
benefits.  Thus, as EPA correctly concludes, the relevant question that the Agency must 
answer here is whether there is a sufficient supply of advanced biofuels—produced 
domestically or exported to the United States—to achieve Congress’ goals for advanced 
biofuel consumption in the United States.  It is simply irrelevant to EPA’s analysis 
whether other nations have also created market incentives to promote renewable fuels 
and whether any of that demand is met by exporting domestic fuels that do not qualify as 
advanced biofuels. 

Nor do the GHG emissions associated with two-way trade between Brazil and 
the United States provide an independent basis for evaluating two-way ethanol trade in 
this rulemaking.  First, EPA’s lifecycle analysis for Brazilian sugarcane ethanol already 
incorporated GHG emissions associated with the transport of ethanol from Brazil to the 
United States.  Even after including those emissions, EPA concluded that Brazilian 
sugarcane ethanol offered significant GHG benefits when compared to the gasoline 
baseline and classified it as an advanced biofuel.  Second, emissions associated with 
the transportation of sugarcane ethanol to the United States constitute an insignificant 
portion of total lifecycle GHG emissions.  For example, the California Air Resources 
Board concluded that total emissions associated with the transport and distribution of 
sugarcane ethanol from Brazil to California were only 1.9% of lifecycle emissions.43  
Third, any GHG emissions associated with the export of domestically produced corn 
ethanol to Brazil cannot be attributed to the RFS2 program or to EPA’s decision 
regarding the 2013 volume requirements for advanced biofuels.  Instead those                                                         
42 E.g., Geoff Cooper, The Ethanol Shuffle (Dec. 12, 2011), available at 
http://www.ethanolrfa.org/exhange/entry/the-ethanol-shuffle/.  

43 CARB (California Agency Air Resources Board), 2009. Detailed California-Modified GREET 
Pathways for Brazilian Sugarcane Ethanol: Average Brazilian Ethanol, With Mechanized 
Harvesting and Electricity Co-product Credit, With Electricity Co-product Credit version 2, 
available at http://www.arb.ca.gov/fuels/lcfs/092309lcfs_cane_etoh.pdf. 
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emissions should be attributed to the market conditions that produced them, namely 
excess supply of domestic corn ethanol and policies in Brazil that encourage the export 
of United States ethanol to Brazil.   

Thus, even if two-way trade in ethanol between the United States and Brazil 
were deemed inefficient or otherwise undesirable from a market standpoint,44 it should 
not be considered by EPA because it falls outside of EPA’s delegated authority under 
the RFS2 program.  As a result, it would be arbitrary and capricious for EPA to consider 
this two-way trade when setting applicable volume requirements for advanced biofuels.  
Therefore, unless and until Congress takes action directing EPA to include two-way 
trade in ethanol as part of its decision-making process under the RFS2 program, the 
Agency should simply ignore the export of excess domestic supplies of corn ethanol and 
focus solely on the volume of advanced biofuel that will be available in United States. 

C. EPA should not consider the short-term biodiesel tax credit when setting 
the 2013 volume requirements for advanced biofuels 

In January 2013 Congress temporarily reinstated the biodiesel tax credit that had 
expired in 2011, applying it retroactively to 2012 and prospectively to 2013.  In the 
proposed 2013 RFS2 Rule, EPA requested comment “on what effect the tax credit will 
have on the advanced biofuel production volumes and the [sic] whether this would affect 
the incentives to import sugarcane ethanol and to what extent.”  78 Fed. Reg. at 9297.  
For the reasons below, EPA should not consider the effects of this temporary tax credit 
when setting volume requirements for advanced biofuels under the RFS2 program. 

As an initial matter, it would be arbitrary and capricious for EPA to consider the 
impact of the biodiesel tax credit as it pertains to the fuel mix used to achieve the 2013 
volume requirement for advanced biofuels.  As described above, the principle question 
that EPA must answer in this rulemaking is whether there will be a sufficient supply of 
advanced biofuels available to meet the EISA’s statutory volume requirement for 2013.  
The fact that Congress elected to provide additional incentives and preferential 
treatment for biodiesel by passing a temporary and belated extension of the biodiesel tax 
credit is outside the factors that EPA can consider when deciding whether to waive a 
portion of the advanced biofuels mandate.45  While the EISA and the 2013 biodiesel tax 
credit extension create incentives for renewable fuel production that may overlap in 
some circumstances, these incentives are administered by different agencies, and 
Congress has not instructed EPA to harmonize the two programs.  Absent such a 
mandate, it would be arbitrary and capricious for EPA to base its decision in the 2013 
RFS2 Rule on the impact of the unrelated biodiesel tax credit. 

Despite the fact that the biodiesel tax credit is beyond the scope of EPA’s review 
here, UNICA provides the following response to EPA’s question.  First, as a general 
matter, UNICA opposes the biodiesel tax credit as an unnecessary restraint on free 
trade within the advanced biofuel sector.  The tax credit effectively subsidizes the                                                         
44 When considered in the broader context of overall trade between the United States and Brazil, 
as well as the logistics of domestic ethanol transport within each State, two way trade in ethanol 
between Brazil and the United State may in fact be efficient from a market standpoint. 

45 The only potential relevance for the 2013 biodiesel tax credit would relate to increases in 
biodiesel production, not the competitive impact on other advanced biofuels such as Brazilian 
sugarcane ethanol.  
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production of domestic advanced biofuels and creates an artificial competitive advantage 
at the expense of foreign advanced biofuels such as Brazilian sugarcane ethanol.  In this 
respect, the biodiesel tax credit will alter the incentives to use Brazilian sugarcane 
ethanol to achieve the 2013 advanced biofuels mandate, although the scope of that 
impact remains uncertain.  However it is important to note that these incentives will alter 
the demand for Brazilian sugarcane ethanol, not the available supply.  As described 
above, Brazilian sugarcane ethanol producers have the capacity to meet EPA’s 
projections for sugarcane ethanol exports to the United States.  While a reduction in 
demand due to increased competition from biodiesel may cause Brazilian sugarcane 
ethanol producers to seek other markets for their products, it will not diminish the supply 
of advanced biofuels available to meet the 2013 RFS2 mandate. 

Second, reliance on the 2013 biodiesel tax credit would be inconsistent with the 
overarching purpose of the EISA and RFS2 program.  In the EISA, Congress 
established a long-term commitment to promoting a balanced mix of advanced biofuels 
that includes undifferentiated biofuels such as Brazilian sugarcane ethanol as well as 
cellulosic biofuels and biomass-based diesel.  In response, Brazilian sugarcane ethanol 
producers, along with others in the advanced biofuels sector, have made long-term 
commitments to increasing production capacity and ensuring a long-term supply of the 
products mandated by Congress.  In contrast, the biodiesel tax credit provides short-
term, and sometimes retroactive support for the biodiesel sector.  These short-term and 
uncertain subsidies disrupt, rather than promote the EISA’s long-term goals of promoting 
growth and stability within the advanced biofuels sectors.  EPA should ignore these 
fleeting impacts when establishing policies under the RFS2 program.   

V. EPA should not reduce the 2014 statutory volume requirements for 
advanced biofuels at this time 

Although EPA has proposed to maintain the statutory volume requirements for 
advanced biofuels for 2013, the Agency expressed concern that the advanced biofuel 
producers may not be able to increase production by an additional 1 billion gallons in 
2014 as required by the EISA.  In the proposed 2013 RFS2 Rule, EPA requested 
comment “on whether such a reduction should be considered in 2014, the basis for such 
a reduction, and the amount of that reduction.”  78 Fed. Reg. at 9301.  UNICA 
appreciates EPA’s concern that the aggressive increases in advanced biofuel production 
mandated by Congress may pose challenges for advanced biofuel producers.  We also 
support EPA’s decision to take early action to consider its regulatory options in the event 
that there is an insufficient supply of advanced biofuels to achieve Congress’ goals.  
Taking prompt action with respect to the 2014 volume requirements—by the November 
30 deadline—will be essential to providing advanced biofuel producers with sufficient 
notice to meet the volume requirements that EPA ultimately sets for 2104.  At the same 
time, we believe that any decisions at this time would be premature as uncertainty 
regarding 2014 production will be reduced as we approach the November 30 deadline. 

As an initial matter, UNICA is committed to working with EPA to develop accurate 
estimates for Brazilian sugarcane harvests and ethanol exports to the United States.  At 
the time of this submission, UNICA is preparing to issue its initial harvest projections for 
the 2013/2014 sugarcane harvest, which project an increase in ethanol production of up 
to 1.32 billion gallons.46  Based on these initial projections, we believe it is reasonable to                                                         
46 UNICA, Preliminary projections, to be supplemented with official, published projections. 
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assume that Brazilian sugarcane producers may be capable of exporting as much as 
800 million additional gallons of sugarcane ethanol to the United States in 2014.47  
UNICA expects that these projections will be revised throughout the year in response to 
growing conditions and competing demand for sugarcane products.  We look forward to 
working with EPA in the coming months to develop accurate projections for Brazilian 
sugarcane ethanol exports to the United States in 2014. 

Further, we believe that the uncertainty surrounding production of other 
advanced biofuels warrants a cautious approach at this time.  First, with respect to 
cellulosic biomass, EPA identified a number of facilities that are expected to begin 
production in either 2013 or 2014.  Deferring a decision until closer to the November 30 
deadline will provide EPA with much better estimates of the volume of cellulosic biofuel 
that will be available in 2014.  Likewise, with respect to biodiesel, EPA notes that current 
capacity exceeds production by nearly 1 billion gallons.  Temporarily deferring any 
decision will allow EPA to develop better data regarding the likelihood that currently idled 
production capacity will be recommissioned in response to increased demand.  Deferring 
a decision will also increase the chances that Congress will address whether to extend 
the biodiesel tax credit before EPA sets volume requirements under the RFS2 program.  
Finally, with respect to other advanced biofuels, deferring a decision until closer to the 
November 30 deadline will provide EPA with more time to reach a decision regarding 
other pathways currently under consideration and to incorporate any increases in 
production based on those changes. 

In sum, UNICA agrees with EPA that the rapid increases in the statutory volume 
requirements for advanced biofuel could pose challenges for advanced biofuel 
producers in the future.  While UNICA projects that Brazilian sugarcane ethanol 
producers could potentially provide an additional 800 million gallons of export capacity in 
2014, it is beyond our expertise to project whether other producers will be able to supply 
the additional capacity that will be required.  While we applaud EPA for beginning this 
dialogue with interested stakeholders, we urge the Agency to develop as much 
additional data as possible before making a decision by the statutory November 30 
deadline. 

Conclusion 

UNICA appreciates the opportunity to submit these comments in support of 
EPA’s proposal to maintain the statutory volume requirements for advanced biofuels and 
is confident that Brazilian sugarcane ethanol producers can meet or surpass EPA’s 
projections for ethanol exports to the United States.  We urge EPA to issue a final rule 
as soon as possible to provide certainty to the producers and consumers of advanced 
biofuels who will be impacted by the final rule.  UNICA is standing by to provide further 
information or answer any questions that EPA may have and to continue its cooperative 
role with EPA in ensuring that the Agency is able to realize and achieve the goals set by 
Congress and EPA in implementing the RFS2 program. 
 

                                                        
47 UNICA, Preliminary projections, to be supplemented with official, published projections. 
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!=&1>!$(!$\-#$+-!$((*$'!2&-'/!/*#&(+!$!^&\-H2-$#!,2,'-!4^!MG!

Q-1#&,!14((-0!4^!0*+$#,$(-!U-#!>-,1$#-!5CLPG!Q-1#&,!14((-0!U-#!$,#-9!$(/!$(!$\-#$+-!-1>$(4'!

U#4/*,1&4(!4^!MG!'&1-#0!5AAPG!+$''4(09!4^!-1>$(4'!U#4/*,-/!^#4Q!-$,>!14(!4^!0*+$#,$(-?!"#$%&'&$(!

0*+$#,$(-!Q&''0!>$\-!$(!$\-#$+-!-1>$(4'!U#4/*,1&4(!4^!<?AAG!'&1-#0!U-#!>-,1$#-!5<DG!+$''4(0!U-#!

$,#-9P!X>&0!>&+>!2&-'/!>$0!R--(!+#4N&(+!01-$/&'2?!U$#1&,*'$#'2!&(!)4*1>H8-(1#$'!"#$%&'!N>-#-!

$+#&,*'1*#$'!U#$,1&,-0!>$\-!R--(!-\4'\&(+!f*&1-!f*&,]'2P
CB
!.(!$//&1&4(!14!>&+>!^$#Q!2&-'/0?!$(41>-#!

R-(-^&1!4^!0*+$#,$(-!&0!$!#-(-N$R'-!^--/014,]!N&1>!$!01#4(+!-(-#+2!R$'$(,-P!8*##-(1'2!

0*+$#,$(-!-1>$(4'!U#4/*,-/!&(!"#$%&'!2&-'/0!IPC!*(&10!4^!#-(-N$R'-!-(-#+2!^4#!-$,>!*(&1!4^!^400&'!

^*-'!*0-/!&(!&10!U#4/*,1&4(P!3,,4#/&(+!14!1>-!'$1-01!#-0-$#,>?!1>&0!U#4/*,1&4(!Q$2!#-$,>!;;PD!

*(&10!4^!#-(-N$R'-!-(-#+2!^4#!-$,>!*(&1!4^!^400&'!^*-'!R2!ABAB!1>#4*+>!1>-!*0-!4^!-K&01&(+!

,4QQ-#,&$'!1-,>(4'4+&-0!&(!"#$%&'?!&(,'*/&(+!1>-!&(,#-$0-/!*0-!4^!0*+$#,$(-!R$+$00-!^4#!

,4+-(-#$1&4(P
C;
!5"$+$00-!&0!1>-!Q$&(!R2U#4/*,1!^#4Q!1>-!U#4,-00&(+!4^!0*+$#,$(-!1>$1!&0!>&+>!&(!

,-''*'40&,!^&R-#!$(/!Q4&01*#-!,4(1-(1P!"$+$00-b0!*0-!$(/!R-(-^&10!$#-!/&0,*00-/!&(!Q4#-!/-1$&'!&(!

)-,1&4(!...P9!

!

3'04?!N>&'-!1>-#-!>$0!R--(!$!+#-$1-#!1>$(!-&+>1!U-#,-(1!&(,#-$0-!&(!"#$%&'&$(!0*+$#,$(-!2&-'/0!

4R0-#\-/!&(!1>&0!/-,$/-!04!^$#?!1>-!U>20&,$'!2&-'/!4^!1>-!0*+$#,$(-!',.14!&0!(41!1>-!4('2!04*#,-!4^!

2&-'/!+$&(0!&(!1>-!U#4/*,1&4(!4^!0*+$#,$(-!-1>$(4'P
!CA
!X>-!2&-'/!+$&(!&(!X41$'!Y-,4\-#$R'-!)*+$#0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
AD
!)--!+4\-#(Q-(1!$((4*(,-Q-(1!$1!>11U_SSNNNP,(U0P-QR#$U$PR#S(41&,&$0SR$(,4{(41&,&$0SABBIBI;<P>1Q'!$(/!67.83b0!

,4QQ-(10!$1!>11U_SS-(+'&0>P*(&,$P,4QPR#S#-'-$0-0S0>4NP$0Ut#'084/-uvDJJBI<AMHI8LBHLAI;H"L;IHL<BGBT3GGLGJw!!!!!
A<
!"#$%&'P!E#-0&/-(,2!4^!1>-!Y-U*R'&,P!)-,#-1$#&$1!4^!84QQ*(&,$1&4(0!5)T8Z[9P!L%.]0,#^1J%".("(#M180%&1-"14.,#$%"("%8.40&1#

F".(+%"(#N04;#!+2.%J.1"#_&1012#$%&'&(.,P!EY!7-N0N&#-?!;<!)-U1P!ABBIP!=-RP!;<!)-U1P!ABBIP!

r>11U_SS0-\PU#(-N0N&#-P,4QS$+#&,*'1*#-SABBIBI;<S)EXeBB;;<BIABBIH;P>1Q'sP!
AM
!)--!$((4*(,-Q-(1!$(/!U40&1&4(!U$U-#!4^!1>-!"#$%&'&$(!8'&Q$1-!3''&$(,-!$\$&'$R'-!$1!

>11U_SS-(+'&0>P*(&,$P,4QPR#S(41&,&$0S0>4NP$0Ut(N084/-uGTMLDIACHB;J3HLBIIH"GLTH@IDI"8C<GD3C!!
AI
!)$(/$'4N?!@$\&/P!xT1>$(4'_!W-004(0!^#4Q!"#$%&'Px!`02;#T%&<4;#!4%.4"2G#5&%#M4;.1&,9#K;"#*"'&%4#&5#.1#7('"1#^1(404+4"#$&,0JG#

a0.,&2+"P!=$0>&(+14(?!@8_!30U-(!.(01&1*1-?!ABBDP!D<H<LP!
CB
![$,-/4?!.0$&$0!8P!xX>-!0*+$#,$(-!3+#4H&(/*01#2_!.10!,4(1#&R*1&4(!14!#-/*,&(+!8ZA!-Q&00&4(0!&(!"#$%&'Px!"&4Q$00!$(/!"&4-(-#+2!

CPA!5;IIA9_!<<HMB!
C;
![$,-/4?!.0$&$0!8P?!h4$f*&Q!)-$R#$?!$(/!h4$4!)&'\$P!xd#--(>4*0-!+$0-0!-Q&00&4(0!&(!1>-!U#4/*,1&4(!$(/!*0-!4^!-1>$(4'!^#4Q!

0*+$#,$(-!&(!"#$%&'_!X>-!ABBGSABBD!$\-#$+-0!$(/!$!U#-/&,1&4(!^4#!ABABPx!"&4Q$00!$(/!"&4-(-#+2!CAP<!5ABBM9_!GMAHIGP!
CA
!)--!1$R'-!G!4^!1>-!^4''4N&(+!01*/2_![&(&01q#&4!/$!3+#&,*'1*#$?!E-,*l#&$!-!3R$01-,&Q-(14P!ABB<P!"$'$(y4!7$,&4($'!/$!8$($H/-H

3yÅ,$#!-!3+#4-(-#+&$P!T/&yk4!T0U-,&$'!/-!W$(y$Q-(14P!3\$&'$R'-!$1!
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5XY)9!0>4*'/!$'04!R-!,4(0&/-#-/!$0!1>$1!&0!1>-!1$#+-1!^4#!0*+$#,$(-!^$#Q&(+P!XY)!&0!$!Q-$0*#-!4^!

1>-!-(-#+2!,4(1-(1!5&(!0*+$#0?!-K,'*/&(+!'&+(4,-''*'40&,!R&4Q$009!4^!1>-!0*+$#,$(-P
33
!3,,4#/&(+!

14!1>-![&(&01#2!4^!3+#&,*'1*#-?!W&\-014,]!$(/!)*UU'2!5ABB<9
CL
?!1>-!XY)!U-#!14(!4^!0*+$#,$(-!N$0!

;CMP<!&(!ABB;!$(/!;LIPL<!&(!ABBD!|!$(!&(,#-$0-!4^!MPC!U-#,-(1P!5=-!(41-!1>$1!1>&0!#-0*'1!N4*'/!

R-!-\-(!>&+>-#!&^!4^^&,&$'!/$1$!^4#!ABB<!$(/!ABBM!N-#-!$'#-$/2!$\$&'$R'-P9!e&+>-#!XY)!$#-!

4R1$&(-/!4\-#!1&Q-!/*-!14!/&^^-#-(1!&QU#4\-Q-(10!&(!0*+$#,$(-!U#4/*,1&4(?!0*,>!$0!R-11-#!

\$#&-1&-0!$(/!>$#\-01&(+!U-#&4/P!.(!0>4#1?!N>-(!'44]&(+!$1!2&-'/0?!TE3!0>4*'/!,$#-^*''2!,4(0&/-#!

XY)!2&-'/!5]&'4+#$Q0!4^!0*+$#0!U-#!14(!4^!,#4U9!&(,#-$0-0!$0!N-''!$0!1#$/&1&4($'!2&-'/!Q-$0*#-0!

5Q-1#&,!14((-0!4^!,#4U0!U-#!$,#-9P![401!N4##&04Q-?!1>-!J3EY.!Q4/-'!$UU-$#0!14!&+(4#-!1>&0!

-00-(1&$'!$0U-,1!4^!0*+$#,$(-P
!

!

1"# -'&&/7$,+&#-!+#'&1,2($/#$*#+,-!'.!/&#!+#!#'&/&)!34&#*&&1+2$.6#
!

)*+$#,$(-!-1>$(4'!&0?!R2!^$#?!1>-!N4#'/b0!Q401!-^^&,&-(1!R&4^*-'!U#4/*,-/!$1!$!,4QQ-#,&$'!0,$'-P!!

X>-!+#-$1-01!R-(-^&1?!>4N-\-#?!4^!0*+$#,$(-!$0!$!^--/014,]!^4#!R&4^*-'0!U#4/*,1&4(!&0!1>-!$R&'&12!

14!#-/*,-!ded!-Q&00&4(0!N>-(!,4QU$#-/!14!^400&'!^*-'0P
CG
!X#$/&1&4($'!'&^-,2,'-!$($'20&0!>$0!

0>4N(!1>$1!0*+$#,$(-!-1>$(4'?!$0!,*##-(1'2!U#4/*,-/!&(!"#$%&'?!#-/*,-0!ded!-Q&00&4(0!R2!*U!14!

IBc!N>-(!,4QU$#-/!14!1#$/&1&4($'!+$04'&(-P
CD
!.(!$//&1&4(?!N&1>!U#4/*,1&\&12!$(/!-^^&,&-(,2!+$&(0!

&(!0*+$#,$(-!U#4/*,1&4(!^*#1>-#!#-/*,1&4(!&(!-Q&00&4(0!N&''!4('2!&QU#4\-!0*+$#,$(-!-1>$(4'b0!

ded!U#4^&'-?!'&]-'2!1*#(&(+!,$#R4(!(-+$1&\-!N>-(!,4(0&/-#&(+!&10!R2U#4/*,10P!

!

)-\-#$'!$//&1&4($'!^$,14#0!-KU'$&(!N>2!0*+$#,$(-!-1>$(4'!,$(!#-/*,-!ded!-Q&00&4(0P!J&#01?!

0*+$#,$(-!$R04#R0!AAHCD!Q-1#&,!14((-0!4^!8ZA!U-#!>-,1$#-!U-#!2-$#P
C<!
)-,4(/?!-Q&00&4(0!^#4Q!

'$(/!*0-!$#-!Q&(&Q&%-/!$0!1>-!,#4U!&0!#-U'$(1-/!-\-#2!0&K!2-$#0!4(!$\-#$+-?!#-/*,&(+!1>-!#-'-$0-!

4^!8ZA!^4''4N&(+!1&''$+-P!"-,$*0-!>$#\-01&(+!0*+$#,$(-!pp!N>-1>-#!Q$(*$''2!4#!Q-,>$(&,$''2!pp!

/4-0!(41!/-01#42!&10!,4QU'-K!#441!0201-Q?!$!(-N!01$']!N&''!+#4N!$(/!R-!>$#\-01-/!^4#!^&\-!14!

0-\-(!2-$#0!R-^4#-!&10!2&-'/0!5Q-$0*#-/!$0!X41$'!Y-,4\-#$R'-!)*+$#0?!XY)?!$0!(41-/!-$#'&-#9!/#4U!

$(/!$!(-N!U'$(1&(+!&0!Q$/-P
CM
!!X>&#/?!1>-!*0-!4^!R2U#4/*,10!0*,>!$0!\&($00-?!$!(*1#&-(1!#&,>!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
NNNP^-$+#&P*(&,$QUPR#S-(-#+&$SR$'{($,{,$(${$+#4-(-#+&${ABB<PU/^P!5=-!(41-!1>$1!1>&0!#-0*'1!N4*'/!R-!-\-(!>&+>-#!&^!4^^&,&$'!

/$1$!^4#!ABB<!$(/!ABBM!N-#-!$\$&'$R'-!$1!1>&0!1&Q-P9!
CC
!X-,>(&,$'!-KU'$($1&4(!$R4*1!XY)!,$(!R-!4R1$&(-/!&(!1>-!^4''4N&(+!U*R'&,$1&4(_![$,-/4?!.P!8!54#+$(&%-#9P!ABB<P!)*+$#!8$(-b0!

T(-#+2_!XN-'\-!)1*/&-0!4(!"#$%&'&$(!)*+$#!8$(-!3+#&R*0&(-00!$(/!&10!)*01$&($R&'&12P!"-#'-(/&0!i!V-#1-,,>&$!$(/!67.83!p!6(&k4!/$!

3+#4&(/Å01#&$!8$($\&-&#$!/4!T01$/4!/-!)k4!E$*'4P!)k4!E$*'4!5$\$&'$R'-!$1!>11U_SS-(+'&0>P*(&,$P,4QPR#SQ*'1&Q-/&$SU*R'&,$,$4S9P!

)--!$'04!)T3"Y3?!hP!TP!3P!3(l'&0-!/-!4Uyz-0!1-,(4'Ç+&,$0!U$#$!*04!&(1-+#$'!/$!R&4Q$00$!(4!0-14#!/-!,$($!/-H$yÅ,$#!-!0*$0!

&QU'&,$yz-0P!8$QU&($0_!6(&\-#0&/$/-!T01$/*$'!/-!8$QU&($0?!J$,*'/$/-!/-!T(+-(>$#&$![-,É(&,$?!ABBMP!
CL
!)--!1$R'-!G!4^!1>-!^4''4N&(+!01*/2_![&(&01q#&4!/$!3+#&,*'1*#$?!E-,*l#&$!-!3R$01-,&Q-(14P!ABB<P!"$'$(y4!7$,&4($'!/$!8$($H/-H

3yÅ,$#!-!3+#4-(-#+&$P!T/&yk4!T0U-,&$'!/-!W$(y$Q-(14!5$\$&'$R'-!$1!

NNNP^-$+#&P*(&,$QUPR#S-(-#+&$SR$'{($,{,$(${$+#4-(-#+&${ABB<PU/^9P!
CG
!=$(+?![&,>$-'?!$(/![$2!=*P!xW&^-H,2,'-!-(-#+2!*0-!$(/!+#--(>4*0-!+$0!-Q&00&4(!&QU'&,$1&4(0!4^!"#$%&'&$(!0*+$#,$(-!-1>$(4'!

0&Q*'$1-/!N&1>!1>-!dYTTX!Q4/-'Px!.(1-#($1&4($'!)*+$#!h4*#($'!;;BP;C;<!5ABBM9_!GA<HLGP!
CD
!n**#R&-#?!E-1-#?!$(/!h40!V$(!/-!V44#-(?!-/0P!)*+$#,$(-!T1>$(4'_!84(1#&R*1&4(0!14!8'&Q$1-!8>$(+-![&1&+$1&4(!$(/!1>-!

T(\&#4(Q-(1P!=$+-(&(+-(?!X>-!7-1>-#'$(/0_!=$+-(&(+-(!3,$/-Q&,?!ABBMP!
C<
!)--!`T(\&#4(Q-(1$'!)*01$&($R&'&12!4^!)*+$#,$(-!T1>$(4'!&(!"#$%&'a!R2!=-R-#!3Q$#$'!-1!$'P!&(!!+2.%J.1"#M4;.1&,9#:&14%0=+40&1(#

4&#:,0-.4"#:;.12"#F0402.40&1#.1)#4;"#M180%&1-"14P!-/&1-/!R2!E-1-#!n**#R&-#!$(/!h40!\$(!/-!V44#-(P!=$+-(&(+-(?!X>-!

7-1>-#'$(/0_!=$+-(&(+-(!3,$/-Q&,?!ABBMP!3'04!0--!"-->$##2?!Y-\&(!E$(#$2P!x8$#R4(!R$'$(,-!4^!0*+$#,$(-!R&4-(-#+2!0201-Q0Px!

L0&-.((#.1)#L0&"1"%2G!ABPG!5[$2!ABB;9_!CD;H<BP!
CM
!)--!U$+-0!;DAH;DC!4^!"$]]-#?!eP!)*+$#!8$(-!8*'1&\$1&4(!$(/![$($+-Q-(1P!7-N!}4#]_!)U#&(+-#?!;IIIP!
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'&f*&/!#-0*'1&(+!^#4Q!0*+$#,$(-!-1>$(4'!/&01&''$1&4(?!$(/!41>-#!4#+$(&,!U-01!Q$($+-Q-(1!

1-,>(&f*-0!$#-!*0-/!14!4^^0-1!,$#R4(!&(1-(0&\-!$+#&,*'1*#$'!&(U*10P
CI
!!

!

Z^!(41-?!$!#-,-(1'2!U*R'&0>-/!U--#H#-\&-N-/!$#1&,'-!0>4N0!1>$1!1>-!*0-!4^!0*+$#,$(-!-1>$(4'!&(!

"#$%&'!$0!$!1#$(0U4#1$1&4(!^*-'!0&(,-!;I<G!>$0!'-/!14!$!#-/*,1&4(!4^!8ZA!-Q&00&4(0!4^!$R4*1!DBB!

Q&''&4(!14(0?!-\-(!&(,'*/&(+!-01&Q$1-0!^4#!U$01!'$(/!*0-!,>$(+-0P!.^!1>-!*0-!4^!1>-!R$+$00-!^4#!

-'-,1#&,&12!,4+-(-#$1&4(!$(/!41>-#!-^^&,&-(,2!+$&(0!>$/!R--(!&QU'-Q-(1-/!-$#'&-#?!1>-!(-1!

$\4&/-/!-Q&00&4(0!N4*'/!&(,#-$0-!14!4\-#!;!R&''&4(!14(0!4^!8ZA!^#4Q!;I<G!14!ABB<P!d4&(+!

^4#N$#/!1>-!U$U-#!U#-/&,10!1>$1?!R$0-/!4(!$!#-$04($R'-!+#4N1>!#$1-!4^!LPCc!U-#!2-$#?!0*+$#,$(-!

&(!"#$%&'!N4*'/!Q&1&+$1-!MCD!14(0!4^!8ZA!$((*$''2!&(!1N-(12!2-$#0?!4#!4\-#!;B!R&''&4(!14(0!4^!8ZA!

&(!1>-!U-#&4/P
LB
!!

!

X>-!^*1*#-!4^!1>&0!#-(-N$R'-!^--/014,]!&0!R#&+>1!&(/--/P!

e4N-\-#?!,4(0&/-#&(+!1>$1!;!Q-1#&,!14(!4^!0*+$#,$(-!>$0!

1>-!0$Q-!-(-#+2!,4(1-(1!$0!;PA!R$##-'0!4^!4&'?!1>-#-!&0!

Q*,>!Q4#-!#-(-N$R'-!-(-#+2!14!,$U1*#-!^#4Q!

0*+$#,$(-P
!L;
!30!1>-!,>$#1!4(!1>-!#&+>1!&(/&,$1-0?!1>-!

0*+$#,$(-!o*&,-!|!1>-!0&QU'-!0*+$#0!1>$1!$#-!*0-/!14!

U#4/*,-!0*+$#!$(/!-1>$(4'!|!#-U#-0-(1!4('2!4(-H1>&#/!

4^!1>-!U'$(1b0!-(-#+2!\$'*-P!X>-!#-Q$&(&(+!1N4H1>&#/0!&0!

R$+$00-!51>-!^&R-#!#-0&/*-0!#-Q$&(&(+!$^1-#!0*+$#,$(-!

U#4,-00&(+9!$(/!^4'&$+-!5$'04!#-^-##-/!14!$0!01#$N!4#!

1#$0>9!1>$1!*(1&'!#-,-(1'2!N$0!R*#(-/!U#&4#!14!>$#\-01P!!

!

6(1&'!$!^-N!2-$#0!$+4?!0*+$#,$(-!Q&''0!*0-/!1>-!0*+$#,$(-!R$+$00-!14!+-(-#$1-!\$U4#!$(/!

U#4/*,-!-'-,1#&,&12!^4#!1>-&#!4N(!,4(0*QU1&4(P!"*1!(4N?!$0!$!#-0*'1!4^!$!(*QR-#!4^!,>$(+-0!1>$1!

N-!/-1$&'!&(!)-,1&4(!.V!R-'4N?!Q&''0!$#-!+-(-#$1&(+!0*#U'*0!-'-,1#&,&12?!N>&,>!&0!^-/!&(14!1>-!+#&/?!

0*R01&1*1&(+!41>-#!^4#Q0!4^!,$#R4(H&(1-(0-!-'-,1#&,&12!0*,>!$0!1>40-!^#4Q!1>-#Q4-'-,1#&,!U'$(10P!

X>#4*+>!U#4+#-00!&(!Q-,>$(&%-/!>$#\-01&(+!$(/!1>-!U>$0-!4*1!4^!4U-(H$&#!R*#(&(+?!-01&Q$1-0!

$#-!1>$1!$R4*1!LBc!4^!0*+$#,$(-!01#$N!N&''!R-!*0-/!14!+-(-#$1-!R&4-'-,1#&,&12!&(!1>-!(-$#!^*1*#-P!

58-''*'40&,!R&4^*-'0?!&(!4*#!-KU-#&-(,-?!$#-!(41!2-1!,4QQ-#,&$''2!$\$&'$R'-!$(/!N4*'/!>$\-!14!R-!

,4QU-1&1&\-!N&1>!-'-,1#&,&12P9!X4+-1>-#!N&1>!(-N!&(\-01Q-(10!&(!1#$(0Q&00&4(!+#&/0!$(/!>&+>H

U#-00*#-!R4&'-#0?!1>-!R&4-'-,1#&,&12!U41-(1&$'!4^!1>-!0*+$#,$(-!0-,14#!N&''!&(,#-$0-!,4(0&/-#$R'2!

$(/!&0!-KU-,1-/!14!0*UU'2!4\-#!;Bc!5*U!^#4Q!Cc!14/$29!4^!1>-!"#$%&'b0!-'-,1#&,&12!,4(0*QU1&4(!

R2!ABABP!=&1>4*1!1>&0!#-(-N$R'-!-(-#+2!0*UU'2?!"#$%&'!N4*'/!>$\-!>$/!14!R*&'/!1>-#Q$'!U4N-#!

U'$(10!#*((&(+!4(!^400&'!^*-'0!$0!1>-!,4*(1#2!>$0!(-$#'2!-K>$*01-/!&10!>2/#4-'-,1#&,!U41-(1&$'P
LA
!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
CI
!!+(4.01.=0,04G#*"'&%4@!X-,>P!)$4!E$*'4?!"#$%&'_!67.83?!ABBMP!X>&0!#-U4#1!Q-1!1>-!#-f*&#-Q-(10!4^!1>-!d'4R$'!Y-U4#1&(+!

.(&1&$1&\-!5dY.9!$(/!&0!$\$&'$R'-!4('&(-!$1!>11U_SSNNNP*(&,$P,4QPR#S/4N('4$/P$0UtQQ/84/-uv@;M;LB<GHBTG8HL"J"H"3A8H

TJLAMJJGMJCCw!!
LB
!E$,,$?!)-#+&4?!$(/!h40-!Y4R-#14![4#-&#$P!xe&014#&,$'!8$#R4(!"*/+-1!4^!1>-!"#$%&'&$(!T1>$(4'!E#4+#$QPx!T(-#+2!E4'&,2!5ABBI9P!

3#1&,'-!&(!E#-00!584##-,1-/!E#44^!3\$&'$R'-!Z('&(-9P!
L;
!d4'/-QR-#+?!h40-P!xX>-!"#$%&'&$(!"&4^*-'0!.(/*01#2Px!L0&4"J;1&,&2G#5&%#L0&5+",(!;PD!5ABBM9P!

LA
![,7&0>?!X2'-#?!3#(-!h$,4R04(?!@$(!Ñ$QQ-(?!3($(/!d4U$'?!$(/!Y$(o&1!@-0>Q*]>P!x)N--1!,$#R4(_!3(!3($'20&0!4^!)*+$#!

.(/*01#2!8$#R4(![$#]-1!ZUU4#1*(&1&-0!*(/-#!1>-!8'-$(!@-\-'4UQ-(1![-,>$(&0QPx!M1"%2G#$&,0JG!5ABBI9P!!
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!

&"# .'(2(.(+5#$*#!1%&'+&#(50!.2+#!'&#5&'(24&++#
#

X>-#-!$#-!\$#&4*0!Q21>0!#-'$1-/!14!0*+$#,$(-!-1>$(4'!1>$1!#-f*&#-!#-R*11$'!N&1>!^$,10P!X>-!^&#01!

Q$o4#!Q21>!&0!1>$1!0*+$#,$(-!-1>$(4'!&0!,$*0&(+!1>-!/-^4#-01$1&4(!4^!1>-!3Q$%4(!Y$&(^4#-01P
LC
!

30!(41-/!$R4\-?!IBc!0*+$#,$(-!^4#!-1>$(4'!U#4/*,1&4(!&0!>$#\-01-/!&(!)4*1>H8-(1#$'!"#$%&'!|!

$R4*1!;?DBB!Q&'-0!^#4Q!1>-!3Q$%4(P!X>-!#-Q$&(&(+!;Bc!&0!+#4N(!&(!74#1>-$01-#(!"#$%&'!|!!

$R4*1!1>-!0$Q-!/&01$(,-!^#4Q!1>-!3Q$%4(b0!-$01-#(Q401!^#&(+-P!X>$1!&0!#4*+>'2!1>-!/&01$(,-!

R-1N--(!7-N!}4#]!8&12!$(/!@$''$0?!4#!R-1N--(!E$#&0!$(/![40,4NP
LL
!!

!

X>-!0-,4(/!Q21>!&0!1>$1!&(,#-$0-/!0*+$#,$(-!U#4/*,1&4(!/&0U'$,-0!41>-#!$+#&,*'1*#$'!$,1&\&1&-0!

1>$1!&(!1*#(!Q4\-!&(14!1>-!#$&(^4#-01P!X>&0!144!&0!(41!$,,*#$1-P!3,,4#/&(+!14!1>-!"#$%&'&$(!

7$1&4($'!.(01&1*1-!^4#!)U$1&$'!Y-0-$#,>!5.7ET9?!$R4*1!DGc!4^!#-,-(1!0*+$#,$(-!-KU$(0&4(!144]!

U'$,-!4(!U$01*#-0?!Q401'2!/-+#$/-/?!&(!)4*1>H8-(1#$'!"#$%&'P!30!0*,>?!+#4N&(+!0*+$#,$(-!&(!

1>-0-!$#-$0!/4-0!(41!&(,#-$0-!,4QU-1&1&4(!^4#!(-N!'$(/!4#!/&0U'$,-!41>-#!,#4U0?!&(01-$/!'-$/&(+!

14!,$11'-!&(1-(0&^&,$1&4(!5$0!/&0,*00-/!&(!)-,1&4(!...P"P9!3Q$%4(!/-^4#-01$1&4(?!N>&,>!>$0!R--(!

+4&(+!4(!^4#!Q$(2!/-,$/-0?!>$0!R--(!,$*0-/!R2!$(!*(^4#1*($1-!$(/!,4QU'-K!0-1!4^!04,&$'!$(/!

-,4(4Q&,!^$,14#0!,4QU'-1-'2!*(#-'$1-/!14!1>-!-KU$(0&4(!4^!"#$%&'b0!0*+$#,$(-!&(/*01#2P
LG
!Z(-!4^!

1>-!Q$&(!&00*-0!&0!1>-!$R0-(,-!4^!,'-$#!'$(/!1&1'-0!1>$1!'-$\-0!1>-!#-+&4(!-KU40-/!14!#$QU$(1!

'$(/!0U-,*'$1&4(!$(/!0f*$11&(+P!J4#12H1>#--!U-#,-(1!4^!1>-!3Q$%4(!&0!4^^&,&$''2!U#41-,1-/?!N>&'-!

1>-!#-01!&0!/&\&/-/!R-1N--(!$#-$0!1>$1!$#-!0*UU40-/!14!R-!U*R'&,!5A;c9!$(/!U#&\$1-!5CAc9P!"*1!

1>-!1#*1>!&0!1>$1!4('2!Lc!4^!1>-!U#&\$1-!$#-$0!>$\-!'-+$'!1&1'-0P
LD
!30!$!#-0*'1!4^!1>-!'$,]!4^!,'-$#!

U#4U-#12!#&+>10!$(/!-(^4#,-Q-(1!4^!1>-!'$N?!&''-+$'!'4++&(+!&0!1>-!`,$0>!,#4Ua!4^!1>-!#$&(^4#-01P!

J&($''2?!4\-#!AB!Q&''&4(!U-4U'-!,*##-(1'2!'&\-!&(!1>-!3Q$%4(!#-+&4(P!X#$+&,$''2?!14!Q$(2!4^!1>-Q?!

1>-!01$(/&(+!^4#-01!>$0!(4!\$'*-!^4#!1>-&#!&QQ-/&$1-!N-''HR-&(+?!4#!-,4(4Q&,!0*#\&\$'P
L<
!

!

X>-!1>&#/!Q21>!&0!1>$1!"#$%&'!&0!4\-##*(!R2!0*+$#,$(-!U'$(1$1&4(0!14!1>-!/-1#&Q-(1!4^!^44/!

U#4/*,1&4(!$(/!^44/!U#&,-0P!30!1>-!@Y.3!,4##-,1'2!(41-0?!&(!ABB<!0*+$#,$(-!^4#!-1>$(4'!

U#4/*,1&4(!&(!"#$%&'!4,,*U&-/!CPL!Q&''&4(!>-,1$#-0?!4#!#4*+>'2!4(-!U-#,-(1!4^!1>-!,4*(1#2b0!CGG!

Q&''&4(!>-,1$#-0!4^!$#$R'-!^$#Q'$(/P!X>-!$#-$!,*'1&\$1-/!^4#!0*+$#,$(-!$(/!*0-/!^4#!-1>$(4'!&0!

'-00!1>$(!4(-H^4*#1>!4^!"#$%&'b0!,4#(!$,#-$+-?!4(-H-&+>1>!4^!042R-$(!^&-'/0?!$(/!4(-H0&K1&-1>!4^!

1>-!'$(/!*0-/!^4#!,$11'-!#$(,>&(+P!=&1>!4('2!;!U-#,-(1!4^!&10!$#$R'-!'$(/!/-/&,$1-/!14!0*+$#,$(-!

^4#!-1>$(4'!U#4/*,1&4(?!"#$%&'!>$0!R--(!$R'-!14!#-U'$,-!>$'^!4^!&10!+$04'&(-!(--/0!N&1>!0*+$#,$(-!

-1>$(4'P!.(!$//&1&4($'?!N>&'-!,$(-!U#4/*,1&4(!>$0!&(,#-$0-/!01-$/&'2!&(!#-,-(1!2-$#0?!^44/!

U#4/*,1&4(!&(!"#$%&'!>$0!+#4N(!/#$Q$1&,$''2P!X>-!ABB<!>$#\-01!^4#!+#$&(!$(/!4&'0--/!0-1!$!#-,4#/!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LC
!d4-11-Q4-''-#?!h-^^#-2?!$(/!3/#&$(!d4-11-Q4-''-#P!!+(4.01.=,"#M4;.1&,#L0&5+",(3#L0&%"501"%0"(3#:",,+,&(0J#L0&-.((3#6,"XO5+",#

b";0J,"(3#.1)#!+(4.01.=,"#6.%-012#5&%#M1"%2G#^1)"'"1)"1J"P!d#$(/!Y$U&/0_!E#$&#&-!Z$]?!ABB<P!
LL
!.1!&0!1#*-!1>$1!1>-#-!&0!$!\-#2!0Q$''!$Q4*(1!4^!0*+$#,$(-!U#4/*,1&4(!&(!1>-!3Q$%4(?!R*1!&1!&0!'-00!1>$(!BPAc!4^!"#$%&'b0!141$'!

U#4/*,1&4(P!.1!&0!U#4,-00-/!$1!1>#--!Q&''0!1>$1!N-#-!R*&'1!Q4#-!1>$(!1N-(12!2-$#0!$+4!$1!$!1&Q-!N>-(!1>-!+4\-#(Q-(1!U#4\&/-/!

^&0,$'!&(,-(1&\-0!14!0-1!*U!&(/*01#&$'!^$,&'&1&-0!&(!1>-!3Q$%4(!14!0*UU'2!Q401'2!0*+$#?!(41!-1>$(4'?!&(!1>-!'4,$'!Q$#]-1P!=&1>4*1!

0*R0&/&-0?!1>-0-!Q&''0!N4*'/!(41!>$\-!R--(!-,4(4Q&,$''2!\&$R'-!R-,$*0-!1>-!3Q$%4(!#-+&4(!/4-0!(41!4^^-#!^$\4#$R'-!,4(/&1&4(0!

^4#!,4QQ-#,&$'!0*+$#,$(-!U#4/*,1&4(P!
LG
![$#+*'&0?!)q#+&4P!:.+("(#&5#a"5&%"(4.40&1#&5#4;"#L%.]0,0.1#7-.]&1P!=$0>&(+14(?!@8_!=4#'/!"$(]?!ABBLP!

LD
!"$##-14?!EP?!3P!E&(14?!"P!"#&14?!$(/!)P!e$2$0>&P!c+"-#d#a&1&#).#7-.]e10.9#f-.#.1\,0("#)&#%"J.).(4%.-"14&#)"#0-g8"0(#%+%.0(P!

"-'-Q?!E3!"#$%&'_!.Q$%4(?!ABBMP!=-RP!;!)-U1P!ABBIP!r>11U_SSNNNP&Q$%4(P4#+PR#SU*R'&,$,4-0SU*R'&,$,$4P$0Ut&/uGC<sP!
L<
!J4#!$!Q4#-!#-,-(1!/&0,*00&4(!4^!1>-!/2($Q&,0!4^!3Q$%4(!/-^4#-01$1&4(?!0--![$#]!W4(/4(b0!K;"#R.(4#6&%"(49#K;"#7-.]&1#01#

4;"#72"#&5#T,&=.,0].40&1P!7-N!}4#]_!Y$(/4Q!e4*0-?!ABB<!
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!

$1!;LA!Q&''&4(!Q-1#&,!14((-0?!1N&,-!1>$1!4^!1-(!2-$#0!$+4P!"#$%&'!&0!N&/-'2!#-,4+(&%-/!^4#!&10!

/&\-#0&^&-/!$(/!>&+>'2!-^^&,&-(1!$+#&,*'1*#$'!0-,14#!p!&1!&0!1>-!N4#'/b0!'-$/&(+!-KU4#1-#!4^!R--^?!

,4^^--?!4#$(+-!o*&,-?!U4*'1#2?!042R-$(0!$(/!0*+$#?!o*01!14!($Q-!$!^-N!4^!1>-!14U!,4QQ4/&1&-0P!

h*01!1>&0!2-$#?!/-0U&1-!$!R44Q&(+!/-Q$(/!^4#!-1>$(4'!&(!"#$%&'?!0*+$#,$(-!Q&''0!>$\-!&(,#-$0-/!

0*+$#!U#4/*,1&4(!R2!AB!U-#,-(1!&(!#-0U4(0-!14!$!+'4R$'!0>4#1^$''!/#&\-!&(!'$#+-!U$#1!/*-!14!$!

0*+$#!U#4/*,1&4(!0>4#1^$''!&(!.(/&$P!!

!

X>-!^4*#1>!Q21>!&0!1>$1!-1>$(4'!U#4/*,1&4(!$(/!*0-!,$*0-!Q4#-!/$Q$+-!14!1>-!-(\&#4(Q-(1!

1>$(!^400&'!^*-'0P!Z^!,4*#0-?!-1>$(4'!,$(!R-!U#4/*,-/!^#4Q!$!N&/-!\$#&-12!4^!^--/014,]0?!N&1>!

/&^^-#-(1!-(\&#4(Q-(1$'!&QU$,10!/-U-(/&(+!4(!>4N!1>-2!$#-!U#4,-00-/P!8'$&Q0!1>$1!0*+$#,$(-!

-1>$(4'!U#4/*,1&4(!,4*'/!$,1*$''2!&(,#-$0-0!,$#R4(!-Q&00&4(0!$#-!^'$N-/P!"#$%&'&$(!-1>$(4'!

U#4/*,-/!^#4Q!0*+$#,$(-!#-/*,-0!+#--(>4*0-!+$0!-Q&00&4(0!R2!*U!14!IBc!,4QU$#-/!14!

+$04'&(-?!$!#-/*,1&4(!*(Q$1,>-/!R2!$(2!41>-#!R&4^*-'!U#4/*,-/!N&1>!-K&01&(+!1-,>(4'4+2!$(/!

,4QU$#$R'-!14!N>$1!&0!$11$&(-/!N&1>!0-,4(/H+-(-#$1&4(!R&4^*-'0P!X>&0!U40&1&\-!R$'$(,-!&0!4('2!

Q$#+&($''2!$^^-,1-/!R2!,>$(+-0!&(!'$(/!*0-!$0!/-0,#&R-/!'$1-#!&(!1>&0!/4,*Q-(1P!.(!^$,1?!N>-(!

,4QU$#-/!14!,#4U0!0*,>!$0!,4#(!4#!042R-$(0?!0*+$#,$(-!,$U1*#-0!Q4#-!,$#R4(!R-,$*0-!&1!&0!$!

*(&f*-!0-Q&HU-#-((&$'!,#4U!4('2!#-U'$(1-/!-\-#2!0&K!2-$#0P!.(!$//&1&4(?!1>-!*0-!4^!/-+#$/-/!

U$01*#-0!p!1>-!-KU$(0&4(!$#-$!4^!,>4&,-!^4#!0*+$#,$(-!&(!"#$%&'!p!$,1*$''2!+-(-#$1-0!$!,$#R4(!

,#-/&1?!$0!0*+$#,$(-!,$U1*#-0!0&+(&^&,$(1'2!'$#+-#!$Q4*(10!4^!,$#R4(!1>$(!1>-!f*$(1&1&-0!

4#&+&($''2!014,]-/!&(!1>&0!12U-!4^!'$(/P!30!(41-/!$R4\-?!1>-!R2HU#4/*,10!4^!0*+$#,$(-!-1>$(4'!

U#4/*,1&4(!5R$+$00-!$(/!&(!1>-!^*1*#-!01#$N9!$#-!*0-/!14!U#4/*,-!,'-$(?!#-(-N$R'-!-'-,1#&,&12?!

,*##-(1'2!$,,4*(1&(+!^4#!Cc!4^!"#$%&'b0!-'-,1#&,&12!(--/0!$(/!-KU-,1-/!14!0*#U$00!;Bc!R2!AB;GP!

!

!

II.! >:4!"@BHM;!2KJ4MKT>!L@>!.2"C!4L!L@>!>4.MK>"L!B::B.LHJKLS!
!

=-!01#4(+'2!*#+-!TE3!14!,4QU'-1-!1>-!YJ)A!#*'-Q$]&(+!$1!1>-!-$#'&-01!4UU4#1*(&12?!0U-,&^&,$''2!

04!1>$1!1>-!YJ)A!Q$(/$1-!Q$2!R-!&QU'-Q-(1-/!01$#1&(+!4(!h$(*$#2!;?!AB;BP!!X>-!/-$/'&(-!R2!

N>&,>!84(+#-00!4#/-#-/!TE3!14!#-\&0-!1>-!YJ)!#-+*'$1&4(0!$'#-$/2!>$0!U$00-/P!!!""#LA!6P)P8P!

Ö!<GLG5495A95395&9!5`741!'$1-#!1>$(!;!2-$#!$^1-#!@-,-QR-#!;I?!ABB<?!1>-!3/Q&(&01#$14#!(;.,,!

#-\&0-!1>-!#-+*'$1&4(0!P!P!P!Pa9!5-QU>$0&0!$//-/9P!!3(2!^*#1>-#!/-'$2!N4*'/!*(/-#Q&(-!U*R'&,!

0*UU4#1!^4#!1>-!U#4+#$Q?!(-+$1&\-'2!&QU$,1!1>-!&(\-01Q-(10!&(!1>-!#-(-N$R'-!^*-'!&(/*01#2!

+'4R$''2?!$(/!'&]-'2!-K$,-#R$1-!1>-!/-1#&Q-(1$'!&QU$,10!4^!,4(1&(*-/!/-U-(/-(,2!4(!^400&'!^*-'0!

^4#!1#$(0U4#1$1&4(!^*-'0!&(!1>-!6(&1-/!)1$1-0!$(/!$R#4$/P!=>&'-!N-!>$\-!04Q-!0U-,&^&,!,4(,-#(0!

1>$1!N-!R-'&-\-!0>4*'/!R-!$//#-00-/!&(!1>-!^&($'!#*'-?!&1!&0!&QU-#$1&\-!1>$1!TE3!$\4&/!$(2!^*#1>-#!

/-'$20P!!J*#1>-#?!1>-!1>4#4*+>(-00!4^!1>-!$($'20&0!$(/!,4(,'*0&4(0!&(!1>-!U#4U40-/!#*'-!

/-Q4(01#$1-!1>-!-K1-(1!14!N>&,>!1>-!YJ)A!,$(!R-!^&($'&%-/!N&1>4*1!/-'$2P!!30!/-0,#&R-/!R-'4N?!

TE3!,4##-,1'2!>$0!Q$/-!0&+(&^&,$(1!/-,&0&4(0!0*UU4#1-/!R2!$!01#4(+!#$1&4($'-!&(!1>-!U#4U40-/!

#*'-?!N>&,>!,$(!^$,&'&1$1-!$!1&Q-'2!^&($'&%&(+!4^!1>-!#*'-P!

!

!

!

!
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!

!"# &0!#7!+#!#5!/1!2$'8#1,28#2$#*(/!4(9&#27&#'*+:#2$#(504&5&/2#27&#&(+!#
#

V$#&4*0!+#4*U0!,#&1&,$'!4^!1>-!($1&4(b0!#-(-N$R'-!^*-'!+4$'0?!&(,'*/&(+!1>40-!+4$'0!84(+#-00!

/&#-,1'2!$//#-00-/!&(!1>-!T.)3!&10-'^?!*(/4*R1-/'2!N&''!*#+-!TE3!14!/-'$2!^&($'!U#4Q*'+$1&4(!4^!

1>-!YJ)A!#*'-P!!67.83?!>4N-\-#?!R-'&-\-0!1>$1!TE3!Q*01!&+(4#-!1>40-!#-f*-010!$(/!,4QU'2!N&1>!

1>-!(4(/&0,#-1&4($#2!Q$(/$1-!0U-,&^&-/!&(!1>-!T.)3P!

!

67.83!N$0!4(-!4^!1>-!^-N?!&^!(41!1>-!4('2?!4#+$(&%$1&4(!1>$1!$0]-/!1>$1!TE3!(41!-K1-(/!1>-!

,4QQ-(1!U-#&4/!^4#!1>-!YJ)A!E#4U40-/!Y*'-P
LM
!30!N-!(41-/!&(!4*#!h*(-!AC?!ABBI!'-11-#?!1>-!

-K1-(0&4(!4^!1>-!,4QQ-(1!U-#&4/!Q$]-0!`&1!Q4#-!/&^^&,*'1!^4#!TE3!14!R-+&(!&QU'-Q-(1&(+!1>-!

YJ)A!#-+*'$14#2!U#4+#$Q!4(!h$(*$#2!;?!AB;B?!$0!U#4U40-/P!X>-!U#4+#$Q?!N>&,>!&0!Q$(/$1-/!

*(/-#!1>-!ABB<!T(-#+2!.(/-U-(/-(,-!$(/!)-,*#&12!3,1?!N&''!>-'U!1>-!6(&1-/!)1$1-0!&(,#-$0-!&10!

*0-!4^!#-(-N$R'-!^*-'0!$(/?!&(!1*#(?!#-/*,-!&10!/-U-(/-(,-!4(!^4#-&+(!4&'!$(/!'4N-#!ded!

-Q&00&4(0Pa
LI
!!

!

@-0U&1-!1>-!-K1-(0&4(!4^!1>-!,4QQ-(1!U-#&4/?!TE3!>$0!&(/&,$1-/!1>$1!&1!0--]0!14!^&($'&%-!1>-!YJ)!

#*'-!R2!1>-!-(/!4^!1>&0!2-$#P!TE3!01$1-0!1>$1!`/*-!14!1>-!$//&1&4(!4^!,4QU'-K!'&^-,2,'-!

$00-00Q-(10!14!1>-!/-1-#Q&($1&4(!4^!-'&+&R&'&12!4^!#-(-N$R'-!^*-'0?!1>-!-K1-(0&\-!$($'20&0!4^!

&QU$,10!1>$1!N-!$#-!,4(/*,1&(+!^4#!1>-!>&+>-#!#-(-N$R'-!^*-'!\4'*Q-0?!1>-!\$#&4*0!,4QU'-K!

,>$(+-0!14!1>-!#-+*'$14#2!U#4+#$Q!1>$1!#-f*&#-!,'40-!,4''$R4#$1&4(!N&1>!01$]->4'/-#0?!$(/!

\$#&4*0!01$1*14#2!'&Q&1$1&4(0!Üáà!N-!$#-!U#4U40&(+!1>$1!1>-!YJ)A!#-+*'$14#2!U#4+#$Q!+4!&(14!

-^^-,1!4(!h$(*$#2!;?!AB;BPa
GB
!=-!R-'&-\-!1>$1!TE3!>$0!$!Q$(/$14#2?!(4(H/&0,#-1&4($#2!/*12!14!

^&($'&%-!1>-!YJ)A!1>&0!2-$#!&(!4#/-#!14!&QU'-Q-(1!1>-!T.)3!#-f*&#-Q-(10?!N>&,>!N-#-!-($,1-/!

&(14!'$N!(-$#'2!4<&!2-$#0!$+4!$(/!#-f*&#-!TE3!14!#-\&0-!1>-!YJ)!#-+*'$1&4(0!R2!@-,-QR-#!;I?!

ABBMP!!TE3!$/Q&10!$0!Q*,>!&(!1>-!(41&,-!4^!E#4U40-/!Y*'-Q$]&(+?!N>&,>!01$1-0!`*(/-#!1>-!

Ü8'-$(!3&#!3,1à!0-,1&4(!A;;549!$0!Q4/&^&-/!R2!T.)3?!TE3!&0!%"Z+0%")!14!#-\&0-!1>-!YJ);!#-+*'$1&4(0!

N&1>&(!4(-!2-$#!4^!-($,1Q-(1?!4#!@-,-QR-#!;I?!ABBMPa!<L!J-/P!Y-+P!$1!ALI;C!5-QU>$0&0!$//-/P9!!

!

.(/--/?!TE3!N$0!*(/-#!$!Q$(/$14#2?!(4(H/&0,#-1&4($#2!/*12!14!#-\&0-!1>-!YJ)!#-+*'$1&4(0!R2!

@-,-QR-#!;I?!ABBMP!!!""#U.4+%.,#*"(&+%J"(#a"5"1("#:&+1J0,3#^1J@#8@#M$7?!<I<!JP!)*UUP!;IL?!;ID!

5TP@P!7P}P!;IIA9!501$1&(+!1>$1!&1!&0!`,'-$#!$(/!*(/&0U*1-/a!1>$1!TE3!\&4'$1-/!$!01$1*14#2!Q$(/$1-!

N>-(!&1!^$&'-/!14!U*R'&0>!$!+*&/$(,-!1>$1!1>-!8'-$(!3&#!3,1!#-f*&#-/!R-!U*R'&0>-/!`ÜNà&1>&(!;A!

Q4(1>0a!$(/!1>$1!1>-!84*#1!>$0!1>-!`-f*&1$R'-!U4N-#!14!&QU40-!$!/-$/'&(-!4(!TE3a9g!J5@#.,(&#

U&%4&1#8@#!&+4;"%1#f4.;#N0,)"%1"((#7,,0.1J"?!GLA!6P)P!GG?!DL!5ABBL9!5,&1&(+!G!6P)P8P!Ö!<BD5;9!

5=>-(!`$(!$+-(,2!^$&'Ü0à!14!1$]-!$!/&0,#-1-!$+-(,2!$,1&4(!1>$1!&1!&0!%"Z+0%")#14!1$]-?a!1>-!

3/Q&(&01#$1&\-!E#4,-/*#-!3,1!$*1>4#&%-0!,4*#10!14!,4QU-'!$+-(,2!$,1&4(!N>-(!&1!&0!

`*(#-$04($R'2!/-'$2-/Pa9g!7-"%0J.1#:.1&"#7((h13#^1J@#8@#M$7?!CB!JP!)*UUP!A/!IBMP!IA;!5TP@P!V$P!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
LM
!)--!`84QQ-(1!0*RQ&11-/!R2!h4-'!V-'$0,4?!8>&-^!Y-U#-0-(1$1&\-?!74#1>!3Q-#&,$?!$(/!3'^#-/!)%N$#,?!TQ&00&4(0!i!X-,>(4'4+2!

3/\&04#?!4^!1>-!"#$%&'&$(!)*+$#,$(-!.(/*01#2!3004,&$1&4(!567.839?a!0*RQ&11-/!14!TE3!&(!#-0U4(0-!14!`741&,-!4^!Y-,-&U1!4^!$!8'-$(!

3&#!3,1!=$&\-#!3UU'&,$1&4(!X4!.(,#-$0-!1>-!3''4N$R'-!T1>$(4'!84(1-(1!4^!d$04'&(-!14!;G!E-#,-(1?a!@4,*Q-(1!.@!TE3HejHZ3YH

ABBIHBA;;HAGMBP;!
LI
!3\$&'$R'-!4('&(-!$1!>11U_SSNNNPN>&1->4*0-P+4\S1>-{U#-00{4^^&,-SE#-0&/-(1HZR$Q$H3((4*(,-0H)1-U0H14H)*UU4#1H

)*01$&($R'-HT(-#+2HZU1&4(0S!!
GB
!)--!<L!J-/P!Y-+P!$1!ALI;CP!
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!

;IIM9!58'-$(!=$1-#!3,1b0!/-$/'&(-!^4#!TE3!14!$UU#4\-!4#!/&0$UU#4\-!4^!01$1-b0!141$'!Q$K&Q*Q!

/$&'2!'4$/0!$(/!141$'!Q$K&Q*Q!/$&'2!1>-#Q$'!'4$/0!4^!U4''*1$(10!N$0!`#-$/&'2H$0,-#1$&($R'-a!$(/!

&QU40-/!$!Q$(/$14#2?!(4(/&0,#-1&4($#2!/*12!4(!TE3?!-(^4#,-$R'-!1>#4*+>!$!8=3!,&1&%-(!0*&19P!!!

!

X>-!$+-(,2b0!(-N!U'$(!14!&QU'-Q-(1!1>-!#-+*'$1&4(0!R2!h$(*$#2!;?!AB;B?!&0!1>*0!$'#-$/2!N-''!

U$01!&10!01$1*14#2!/-$/'&(-P!!3(2!^*#1>-#!/-'$2!N4*'/!R-!*(#-$04($R'-!$(/?!1>-#-^4#-?!$!,4*#1!

,4*'/!,4QU-'!TE3!14!$,1P!!`=>-(!TE3!>$0!^$&'-/!14!/&0,>$#+-!$!(4(/&0,#-1&4($#2!/*12!*(/-#!1>-!

8'-$(!3&#!3,1?!$!/&01#&,1!,4*#1!>$0!o*#&0/&,1&4(!14!,4QU-'!1>-!3/Q&(&01#$14#!14!^*'^&''!&1Pa!!!0"%%.#

:,+=#8@#i&;1(&1?!LLL!JP!)*UUP!A/!LD?!GA!5@P@P8P!ABBD9!5,&1$1&4(0!4Q&11-/9P!!=>&'-!$!,4*#1!Q$2!

*(/-#!-K1#$4#/&($#2!,&#,*Q01$(,-0!(41!U#-0-(1-/!>-#-!-K1-(/!$!84(+#-00&4($''2HQ$(/$1-/!

1&Q-!'&Q&1?!&1!N&''!4('2!/4!04!N>-(!&1!&0!&QU400&R'-!4#!&(^-$0&R'-!^4#!TE3!14!Q--1!1>-!/-$/'&(-P!!^)@!

$1!GAHGCg!U.4+%.,#*"(&+%J"(#a"5"1("#:&+1J0,?!<I<!JP!)*UUP!$1!;IDHI<P!!e-#-?!TE3!&0!$'#-$/2!

U#4U40&(+!14!#-\&0-!1>-!#-+*'$1&4(0!$!^*''!2-$#!$^1-#!1>-!01$1*14#2!/-$/'&(-P!!d&\-(!1>-!+#-$1!

&QU4#1$(,-!4^!^&($'&%&(+!1>-!YJ)A!#*'-!$(/!1>-!/-'$2!1>$1!>$0!$'#-$/2!4,,*##-/?!1>-!$+-(,2!

,$((41!Q--1!1>-!`-0U-,&$''2!>-$\2a!R*#/-(!1>$1!N4*'/!R-!#-f*&#-/!14!0>4N!&1!&0!&QU400&R'-!14!

^&($'&%-!1>-!#*'-!R2!1>-!-(/!4^!1>-!,$'-(/$#!2-$#!$(/!o*01&^2!$//&1&4($'!/-'$2P!!U.4+%.,#*"(&+%J"(#

a"5"1("#:&+1J0,?!<I<!JP!)*UUP!$1!;I<P!

!

.(!0>4#1?!N-!R-'&-\-!&1!&0!(41!4('2!`(-,-00$#2a!R*1!$'04!`#-f*&#-/a!1>$1!TE3!&QU'-Q-(1!1>-!YJ)A!

#*'-!R2!h$(*$#2!;?!AB;BP!#=-!1>-#-^4#-!*#+-!TE3!14!#-o-,1!1>-!#-f*-010!&1!'&]-'2!N&''!#-,-&\-!14!

/-'$2!1>&0!#*'-!^*#1>-#!U$01!&10!01$1*14#2!/-$/'&(-P!

!

3"## 27&#0'$0$+&1#',4&#27$'$,-748#.$/+(1&'&1#!/1#&%!4,!2&1#'&4&%!/2#(++,&+#
#

30!67.83!(41-/!/*#&(+!4*#!U$#1&,&U$1&4(!&(!1>-!TE3H4#+$(&%-/!N4#]0>4U!4(!h*(-!I?!ABBI?!$0!

N-''!$0!&(!\$#&4*0!41>-#!U*R'&,!^4#*Q0?!N-!R-'&-\-!TE3!01$^^!/-0-#\-0!#-,4+(&1&4(!^4#!`&10!

1#$&'R'$%&(+!N4#]!&(!1>&0!E#4U40-/!Y*'-?!N>&,>!144]!144!'4(+!14!R-!#-'-$0-/!^4#!U*R'&,!,4QQ-(1!

pp!(41!1>-!^$*'1!4^!1>-!TE3!01$^^!R*1!4^!04Q-!0U-,&$'!&(1-#-010!N>4!U#-^-##-/!*(,-#1$&(12!$(/!

/-'$20!4\-#!U--#H#-\&-N0!$(/!1-,>(4'4+&,$'!U#4+#-00Pa
G;
!=>&'-!N-!R-'&-\-!TE3!,4*'/!,4(1&(*-!14!

01#-(+1>-(!1>-!E#4U40-/!Y*'-!&0!0-\-#$'!N$20!pp!$0!&(/&,$1-/!&(!1>-0-!,4QQ-(10!$0!N-''!$0!

,4QQ-(10!^#4Q!41>-#!01$]->4'/-#0!pp!1>-!U#4U40-/!1-K1!&(/&,$1-0!,'-$#'2!1>$1!TE3!01$^^!

1>4#4*+>'2!,4(0&/-#-/!$(/!-\$'*$1-/!Q$o4#?!#-'-\$(1!&00*-0!&(\4'\-/P!!

!

TE3!>$0!U#4U40-/!14!#-04'\-!(*Q-#4*0!,4#-!&00*-0!&(!$!#-$04($R'-!Q$((-#!$(/!R$0-/!4(!1>-!

0*UU4#1!4^!$(!-K1#$4#/&($#&'2!01#4(+!$(/!0&+(&^&,$(1!#-,4#/P!!)U-,&^&,$''2?!N-!R-'&-\-!TE3!&0!N-''!

U#-U$#-/!14!^&($'&%-!1>-!YJ)A!&(!$!/-^-(0&R'-!U401*#-!&(!$!Q$((-#!1>$1!U#4Q41-0!84(+#-00b!

&(1-(1!R2!/-,&/&(+!1>-!^4''4N&(+!&00*-0_!

• 3^^&#Q&(+!&(!1>-!^&($'!#*'-!1>$1!0*+$#,$(-!f*$'&^&-0!$0!$(!$/\$(,-/!R&4^*-'?!-&1>-#!

*(/-#!$!#-\&0-/!LB!U-#,-(1!1>#-0>4'/!^4#!$/\$(,-/!R&4^*-'0!4#!1>#4*+>!$!Q4#-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
G;
!Y-Q$#]0!$1!TE3b0!Y-(-N$R'-!J*-'!)1$(/$#/b0!E*R'&,!e-$#&(+?!TE3SZX3j!84(+P!5ABBI9!51-01&Q4(2!4^!h4-'!V-'$0,4?!8>&-^!

Y-U#-0-(1$1&\-?!"#$%&'&$(!)*+$#,$(-!.(/*01#2!3004,&$1&4(!567.8399?!h*(-!I?!ABBIP!)--!@4,*Q-(1!.@_!TE3HejHZ3YHABBGHB;D;H

;B;<P!
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!

$,,*#$1-!'&^-,2,'-!$00-00Q-(1!4^!0*+$#,$(-!/-#&\-/!-1>$(4'!1>$1!$,,*#$1-'2!

-01$R'&0>-0!1>-!+#--(>4*0-!+$0!#-/*,1&4(0!4^!0*+$#,$(-!$1!Q4#-!1>$(!GB!U-#,-(1g!

• =$&\&(+!1>-!,-''*'40&,!R&4^*-'!#-f*&#-Q-(10!$1!1>&0!1&Q-!14!$''4N!$/\$(,-/!R&4^*-'0!

14!0$1&0^2!1>-!,-''*'40&,!Q$(/$1-0g!

• E#4U-#'2!N-&+>1&(+!/&^^-#-(1!$/\$(,-/!R&4^*-'0!R$0-/!4(!1>-&#!$,1*$'!+#--(>4*0-!+$0!

#-/*,1&4(!R-(-^&10!14!^*#1>-#!TE3b0!+4$'0!4^!$//#-00&(+!,'&Q$1-!,>$(+-!$0!-KU#-00-/!

&(!TE3b0!U#4U40-/!-(/$(+-#Q-(1!^&(/&(+g!

• 3^^&#Q&(+!1>$1!'&^-,2,'-!$($'20&0!0>4*'/!$UU'2!^$&#'2!$,#400!1>-!R4$#/!14!$''!^--/014,]0?!

#-+$#/'-00!4^!N>-1>-#!1>-2!4#&+&($1-!/4Q-01&,$''2!4#!&(1-#($1&4($''2g!$(/!

• .QU'-Q-(1&(+!]-2!,4QU4(-(10!4^!1>-!YJ)A!R2!1>-!h$(*$#2!;?!AB;B!/-$/'&(-?!

&(,'*/&(+!1>-!$^^&#Q$(,-!1>$1!0*+$#,$(-!/-#&\-/!R&4^*-'0!f*$'&^2!$0!$/\$(,-/!

R&4^*-'0P!

!

."# &0!#+7$,41#!1;,+2#!1%!/.&1#*,&4#4(*&.8.4&#27'&+7$41#2$#<=>#(/#*(/!4#',4&#
#

TE3!#-f*-01-/!,4QQ-(10!4(!N>-1>-#!&1!0>4*'/!$/o*01!1>-!ded!1>#-0>4'/!^4#!$/\$(,-/!R&4^*-'0!

`14!$0!'4N!$0!LBcPa!=>&'-!67.83!R-'&-\-0!1>$1!1>-#-!&0!$R*(/$(1!0,&-(1&^&,!-\&/-(,-!1>$1!

0*+$#,$(-!-1>$(4'!#-/*,-0!ded!-Q&00&4(0!,4QU$#-/!14!,4(\-(1&4($'!+$04'&(-!R2!*U!14!IBc?!N-!

,4(,*#!1>$1!1>-!1>#-0>4'/!0>4*'/!R-!0-1!$1!LBc!$1!1>&0!1&Q-P!=-!R$0-!1>&0!U40&1&4(!4(!$!

#-$04($R'-!&(1-#U#-1$1&4(!4^!1>-!T.)3!$0!N-''!$0!4(!1>-!,4(0&/-#$R'-!*(,-#1$&(1&-0!+-(-#$1-/!R2!

1>-!,4QU'-K!Q4/-'&(+!$/4U1-/!R2!TE3P!!

!

30!&0!,'-$#'2!01$1-/!&(!1>-!T.)3?
GA
!1>-!3/Q&(&01#$14#!Q$2!$/o*01!1>-!GBc!1>#-0>4'/!^4#!3/\$(,-/!

"&4^*-'0!&^!&1!&0!/-1-#Q&(-/!`1>$1!+-(-#$''2!0*,>!#-/*,1&4(!&0!(41!,4QQ-#,&$''2!^-$0&R'-!^4#!^*-'0!

Q$/-!*0&(+!$!\$#&-12!4^!^--/014,]0?!1-,>(4'4+&-0?!$(/!U#4,-00-0!14!Q--1!1>-!$UU'&,$R'-!

#-/*,1&4(a!4^!GBcP!30!(41-/!R41>!&(!1>-!E#4U40-/!Y*'-!$(/!1>-!@Y.3?
!
41>-#!1>$(!0*+$#,$(-!

-1>$(4'!^#4Q!"#$%&'?!1>-#-!&0!(4!`#-(-N$R'-!^*-'0!1>$1!Q$2!R-!$\$&'$R'-!&(!0*^^&,&-(1!\4'*Q-0!

4\-#!1>-!(-K1!0-\-#$'!2-$#0!14!$''4N!1>-!01$1*14#2!\4'*Q-!#-f*&#-Q-(10!^4#!$/\$(,-/!R&4^*-'0!

14!R-!Q-1Pa
!GC
!!TE3b0!'&^-,2,'-!$($'20&0!&(!1>-!U#4U40-/!#*'-!`0*++-010!1>$1!0*+$#,$(-!R$0-/!

-1>$(4'!4('2!4^^-#0!$(!-01&Q$1-/!LLc!#-/*,1&4(!&(!ded!-Q&00&4(0!#-'$1&\-!14!1>-!+$04'&(-!&1!

#-U'$,-0!N>-(!$00-00&(+!;BB!2-$#0!4^!-Q&00&4(!&QU$,10!$(/!/&0,4*(1&(+!1>-0-!-Q&00&4(0!Ac?!

$(/!$(!-01&Q$1-/!A<c!#-/*,1&4(!N>-(!$00-00&(+!CB!2-$#0!4^!-Q&00&4(!&QU$,10!N&1>!(4!

/&0,4*(1&(+Pa
GL
!X>-#-^4#-?!&^!TE3!/&/!(41!*U/$1-!1>-!'&^-,2,'-!$($'20&0!&(!1>-!J&($'!Y*'-?!N>&,>!N-!

*#+-!1>$1!&1!/4?!0*+$#,$(-!-1>$(4'!N4*'/!(41!f*$'&^2!$0!$(!$/\$(,-/!R&4^*-'!$1!1>-!GBc!ded!

1>#-0>4'/P!!=-!R-'&-\-!1>&0!#-0*'1!N4*'/!R-!*(#-$04($R'-!+&\-(!1>-!*(,-#1$&(12!&(!TE3b0!

'&^-,2,'-!$($'20&0!$(/!1>-!,'-$#!84(+#-00&4($'!&(1-(1!14!&(,'*/-!0*+$#,$(-!-1>$(4'!$0!$(!-'&+&R'-!

$/\$(,-/!R&4^*-'!$(/!1>-!,'-$#!/&#-,1&4(!14!'4N-#!1>-!1>#-0>4'/!*(/-#!1>-!,&#,*Q01$(,-0!

U#-0-(1-/!>-#-P!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GA
!)--!X&1'-!..?!)*R1&1'-!3?!)-,1&4(!ABA?5,95L9P!

GC
!)--!<L!J-/P!Y-+P!$1!AGBLIg!@Y.3!$1!U$+-!LBMP!

GL
!<L!J-/P!Y-+P!$1!AGBLI!
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!

X>-!@Y.3!$(/!E#4U40-/!Y*'-?!$0!N-''!$0!TE3b0!U*R'&,!U#-0-(1$1&4(0?!>$\-!Q$/-!,'-$#!1>$1!TE3b0!

'&^-,2,'-!$($'20&0!,4(1$&(0!`\$#2&(+!/-+#--0!4^!*(,-#1$&(12Pa
GG
![4#-4\-#?!N>&'-!84(+#-00!

-KU#-00'2!-K,'*/-/!`,4#(!01$#,>a!^#4Q!1>-!^*-'0!-'&+&R'-!^4#!,4(0&/-#$1&4(!$0!$(!$/\$(,-/!

R&4^*-'!,$1-+4#2?!&1!-KU'&,&1'2!&(,'*/-/!`-1>$(4'!/-#&\-/!^#4Q!0*+$#Pa
GD
!d&\-(!1>-!-\4'\&(+!($1*#-!

4^!1>-!#-'-\$(1!0,&-(,-!$(/!1>-!,'$#&12!4^!1>-!,4(+#-00&4($'!&(1-(1!14!&(,'*/-!0*+$#,$(-!-1>$(4'!

$Q4(+!1>-!-'&+&R'-!$/\$(,-/!R&4^*-'0?!$!1>#-0>4'/!4^!LBc!`N4*'/!>-'U!-(0*#-!1>$1!1>-!\4'*Q-!

Q$(/$1-!^4#!$/\$(,-/!R&4^*-'a!&0!Q-1P
G<
!!

!

X>*0?!&(!4#/-#!14!#-$'&%-!1>-!+4$'0!4^!1>-!T.)3!$(/!84(+#-00b!/&#-,1&4(?!TE3!0>4*'/!'4N-#!1>-!

1>#-0>4'/!14!LB!U-#,-(1P!!J$&'&(+!14!/4!04?!N&1>4*1!#-$00-00&(+!1>-!$UU#4U#&$1-!#-/*,1&4(!^4#!

0*+$#,$(-!-1>$(4'?!N4*'/!#-0*'1!&(!$!#*'-!1>$1!^$&'0!14!$,>&-\-!.1G!+4$'0!0-1!4*1!^4#!$/\$(,-/!

R&4^*-'0P!!.(!1>-!$'1-#($1&\-?!0>4*'/!TE3!#-,4(0&/-#!1>-!#-/*,1&4(!^4#!0*+$#,$(-!R$0-/!-1>$(4'!

$(/!$00-00!1>-!#-/*,1&4(!$0!&1!0>4*'/!$1!$R4\-!GB!U-#,-(1?!1>-!(--/!14!'4N-#!1>-!1>#-0>4'/!&0!

Q&1&+$1-/P!!30!/-0,#&R-/!$R4\-?!&1!&0!4*#!^&#Q!R-'&-^!1>$1!0*+$#,$(-!-1>$(4'!$,1*$''2!4^^-#0!$!

Q*,>!+#-$1-#!#-/*,1&4(!&(!ded!-Q&00&4(0!1>$(!#-^'-,1-/!&(!TE3b0!U#4U40-/!#*'-P!!.(!^$,1?!1>-!

$R*(/$(,-!4^!$,$/-Q&,!#-0-$#,>!p!/-0,#&R-/!&(!1>-0-!,4QQ-(10!$(/!R2!41>-#!01$]->4'/-#0!p!

0>4N0!1>$1!0*+$#,$(-!-1>$(4'!N&''!#-/*,-!ded!-Q&00&4(0!R2!*U!14!IBc!N>-(!,4QU$#-/!N&1>!

1#$/&1&4($'!+$04'&(-P!!!)*,>!$!#-/*,1&4(!&0!Q*,>!>&+>-#!1>$(!1>-!GBc!1>#-0>4'/!1$#+-1!(-,-00$#2!

14!f*$'&^2!&1!$0!$(!$/\$(,-/!R&4^*-'P!!X>-#-^4#-!TE3!Q*01!U-#Q&1!"#$%&'&$(!0*+$#,$(-!-1>$(4'!14!

R-!,>$#$,1-#&%-/!$0!$(!$/\$(,-/!R&4^*-'?!N>-1>-#!$1!$!#-/*,1&4(!'-\-'!$R4\-!GB!U-#,-(1!4#!R2!

'4N-#&(+!1>-!1>#-0>4'/!$0!&(1-(/-/!R2!84(+#-00!14!LB!U-#,-(1P!

!

J&($''2?!^*#1>-#!-QU>$0&%&(+!1>-!(--/!14!U#4U-#'2!,>$#$,1-#&%-!0*+$#,$(-!$0!$(!$/\$(,-/!R&4^*-'!

&0!TE3b0!4N(!#-$04($R'-!,4(,'*0&4(!1>$1!$(2!`$/\$(,-/!R&4^*-'!U#4/*,-/!$R4\-!$(/!R-24(/!

N>$1!&0!#-f*&#-/!^4#!1>-!$/\$(,-/!R&4^*-'!#-f*&#-Q-(10!,4*'/!#-/*,-!1>-!$Q4*(1!4^!,4#(!

-1>$(4'!(--/-/!14!Q--1!1>-!141$'!#-(-N$R'-!^*-'!01$(/$#/Pa
GM
!=-!^*''2!0*UU4#1!1>&0!,4(,'*0&4(?!

N>&,>!&0!N-''!0*UU4#1-/!R2!1>-!#-,4#/P!!Z(!&10!^$,-?!1>-!T.)3!/4-0!(41!0U-,&^2!$(2!$Q4*(1!4^!

`,4#(H-1>$(4'a!\4'*Q-!1>$1!Q*01!,4(1#&R*1-!14!1>-!141$'!#-(-N$R'-!^*-'!01$(/$#/P!!.(!$//&1&4(?!

$''4N&(+!$/\$(,-/!R&4^*-'0!14!R-!*0-/!R-24(/!N>$1!&0!#-f*&#-/!14!Q--1!1>-!$/\$(,-/!R&4^*-'!

#-f*&#-Q-(10!N&''!>-'U!U#4Q41-!$!U#&Q$#2!+4$'!4^!1>-!YJ)A!p!&1!N&''!-(,4*#$+-!1>-!*0-!4^!1>-!

'4N-01!ded!-Q&11&(+!#-(-N$R'-!^*-'0P!

!!

1"# )!(%&'#*$'#.&44,4$+(.#3($*,&4+#
#

30!#-f*&#-/!R2!T.)3?!1>-!YJ)A!E#4U40-/!Y*'-!,$1-+4#&%-0!#-(-N$R'-!^*-'0!R$0-/!4(!1>-!#-0*'10!

4^!1>-!'&^-,2,'-!$($'20-0!$(/!$//#-00-0!U400&R'-!N$&\-#0!^4#!,-''*'40&,!R&4^*-'0P!X>-#-!>$0!R--(!

$QU'-!/&0,*00&4(!&(!U*R'&,!^4#*Q0!$R4*1!1>-!'&]-'&>44/!1>$1!1>-#-!N&''!(41!R-!-(4*+>!,-''*'40&,!

R&4^*-'0!$\$&'$R'-!14!Q--1!1>-!YJ)A!\4'*Q-!1$#+-10!^4#!AB;B!$(/!R-24(/P
GI
!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
GG
!)--!<L!J-/P!Y-+P!$1!AGBABP!

GD
!)--!T.)3!X&1'-!..?!)*R1&1'-!3?!)-,1&4(!;5"95&&95..9P!

G<
!)--!<L!J-/P!Y-+P!$1!ALI;AP!

GM
!@Y.3!$1!U$+-!D<!

GI
!@$\&0?!3((?!$(/!Y*00-''!d4'/P!xX*#Q4&'!&(!"&4^*-'0!X>#-$1-(0!d#--(!T(-#+2!Y-\4'*1&4(g!8$U$,&12!0&10!&/'-!$Q&/!^$''&(+!4&'!U#&,-0?!

#-,-00&4(!$(/!/-'$20!4^!+4\-#(Q-(1!#*'-0Px!K;"#N.,,#!4%""4#i&+%1.,!Ü7-N!}4#]?!7}à!AM!3*+P!ABBI_!;LP!
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!

!

67.83!,4(,*#0!N&1>!TE3b0!&(1-#U#-1$1&4(!4^!1>-!T.)3!1>$1!`&1!N4*'/!R-!$UU#4U#&$1-!14!$''4N!

-K,-00!$/\$(,-/!R&4^*-'0!14!Q$]-!*U!04Q-!4#!$''!4^!1>-!0>4#1^$''!&(!,-''*'40&,!R&4^*-'Pa
DB
!8'-$#'2!

,4(+#-00&4($'!&(1-(1!&(!,#-$1&(+!1>-!.)8.1J")#R&4^*-'!N$0!14!-(,4*#$+-!&((4\$1&4(!&(!R&4^*-'!

1-,>(4'4+&-0!1>$1!N4*'/!#-/*,-!ded!-Q&00&4(0!$0!,4QU$#-/!14!1>-!+$04'&(-!R$0-'&(-P!.(/--/?!

1>-!01$1-/!U*#U40-0!4^!1>-!T.)3!&(,'*/-!`&(,#-$0Ü&(+à!1>-!U#4/*,1&4(!4^!,'-$(!#-(-N$R'-!^*-'0Px!!

!""#.,(&!<L!J-/P!Y-+P!$1!AGBA;!5-KU'$&(&(+!1>$1!1>-!#*'-b0!#-f*&#-Q-(10!`$#-!/-0&+(-/!14!-(0*#-!

0&+(&^&,$(1!ded!-Q&00&4(!#-/*,1&4(0!^#4Q!1>-!*0-!4^!#-(-N$R'-!^*-'0!$(/!-(,4*#$+-!1>-!*0-!4^!

dedH#-/*,&(+!#-(-N$R'-!^*-'0Pa9P!3'04?!E#-0&/-(1!ZR$Q$!>$0!,$''-/!4(!TE3!14!&(,#-$0-!

#-(-N$R'-!^*-'0!&(!4#/-#!14!#-/*,-!/-U-(/-(,-!4^!^4#-&+(!4&'!$(/!#-/*,-!+#--(>4*0-!+$0!

-Q&00&4(0P
D;
!!X>-#-^4#-?!-\-(!&^!1>-!U$1>N$20!1>$1!2&-'/!1>-!+#-$1-01!ded!-Q&00&4(!#-/*,1&4(0!

$#-!(41!`,-''*'40&,a!U-#!0-?!TE3!0>4*'/!-(,4*#$+-!1>-&#!*0-!14!>-'U!Q--1!1>-!YJ)A!Q$(/$1-P!!!

!

.(!$(2!+&\-(!2-$#?!&^!1>-#-!&0!$(!&(0*^^&,&-(1!\4'*Q-!4^!,-''*'40&,!R&4^*-'!$\$&'$R'-!R*1!$(!$QU'-!

\4'*Q-!4^!41>-#!$/\$(,-/!R&4^*-'0!$\$&'$R'-!N&1>!T`T#"-0((0&1(#"Z+.,#&%#="44"%#4;.1#4;"#

J",,+,&(0J#4;%"(;&,)?!TE3!0>4*'/!(41!'4N-#!1>-!#-f*&#-/!\4'*Q-0!^4#!$/\$(,-/!R&4^*-'!R*1!

&(01-$/!0>&^1!1>-!#-f*&#-Q-(1!^#4Q!,-''*'40&,!14!1>-!41>-#!$/\$(,-/!R&4^*-'!,$1-+4#&-0P!X4!

&+(4#-!1>&0!4U1&4(!N4*'/!R-!14!-(,4*#$+-!1>-!*0-!4^!^400&'!^*-'0!p!1>-!\-#2!4UU40&1-!#-0*'1!14!

,4(+#-00&4($'!&(1-(1P!.(!$!0&Q&'$#!\-&(?!N-!01#4(+'2!,4(,*#!N&1>!TE3b0!$00-#1&4(!1>$1!`N-!/4!(41!

R-'&-\-!&1!N4*'/!R-!$UU#4U#&$1-!14!'4N-#!1>-!$/\$(,-/!R&4^*-'!01$(/$#/!R*1!(41!1>-!141$'!

#-(-N$R'-!01$(/$#/?!$0!1>&0!N4*'/!$''4N!,4(\-(1&4($'!R&4^*-'0!14!-^^-,1&\-'2!R-!*0-/!14!Q--1!

1>-!01$(/$#/0!1>$1!84(+#-00!0U-,&^&,$''2!0-1!^4#!,-''*'40&,!$(/!$/\$(,-/!R&4^*-'0Pa
!DA
!

!

&"# 0'$5$2(/-#4$)#.!'3$/#*,&4+#2$#!11'&++#-7-#&/1!/-&'5&/2#*(/1(/-#
#

TE3!>$0!/&0,#-1&4(!14!$/o*01!1>-!#-f*&#-/!\4'*Q-0!*(/-#!1>-!YJ)A!&(!^$\4#!4^!'4N-#!ded!

-Q&00&4(!#-(-N$R'-!^*-'0P!!"2!-K-#,&0&(+!1>&0!/&0,#-1&4(?!TE3!N&''!-01$R'&0>!$!U#4+#$Q!1>$1!N&''!

>-'U!1>-!$+-(,2!Q--1!41>-#!(-$#!$(/!'4(+H1-#Q!+4$'0P!!!

!

TE3!#-,-(1'2!U#4U40-/!^&(/&(+0!1>$1!ded!-Q&00&4(0!^#4Q!Q414#!\->&,'-0!`,$*0-!4#!,4(1#&R*1-!14!

$&#!U4''*1&4(!N>&,>!Q$2!#-$04($R'2!R-!$(1&,&U$1-/!14!-(/$(+-#!U*R'&,!>-$'1>!4#!N-'^$#-a!*(/-#!

1>-!8'-$(!3&#!3,1P
DC
!!""#741&,-!4^!E#4U40-/!T(/$(+-#Q-(1!$(/!8$*0-!4#!84(1#&R*1-!J&(/&(+0!^4#!

d#--(>4*0-!d$0-0!6(/-#!)-,1&4(!ABA5$9!4^!1>-!8'-$(!3&#!3,1g!E#4U40-/!Y*'-?!<L!J-/P!Y-+P!

;MMMD!53U#&'!AL?!ABBI9P!

!

Z(,-!$(!-(/$(+-#Q-(1!^&(/&(+!&0!Q$/-?!TE3!Q*01!0--]!14!#-/*,-!1>-!ded!-Q&00&4(0!^#4Q!

Q414#!\->&,'-0!$(/!1>-!^*-'0!1>-2!,4(0*Q-P!.(!1>-!$R0-(,-!4^!,-''*'40&,!R&4^*-'0!1>$1!#-/*,-!

ded!R2!DBc!,4QU$#-/!N&1>!R$0-'&(-!+$04'&(-?!TE3!N4*'/!R-!#-f*&#-/!14!,4(0&/-#!N>-1>-#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
DB
!)--!<L!J-/P!Y-+P!$1!ALI;LP!

D;
!)--!X>-!=>&1-!e4*0-!Z^^&,-!4^!1>-!E#-00!)-,#-1$#2?!E#-0&/-(1!ZR$Q$!3((4*(,-0!)1-U0!14!)*UU4#1!)*01$&($R'-!T(-#+2!

ZU1&4(0?!@-U$#1Q-(10!4^!3+#&,*'1*#-!$(/!T(-#+2?!T(\&#4(Q-(1$'!E#41-,1&4(!3+-(,2!14!W-$/!T^^4#10!5[$2!G?!ABBI9P!?!

>11U_SSNNNPN>&1->4*0-P+4\S1>-{U#-00{4^^&,-SE#-0&/-(1HZR$Q$H3((4*(,-0H)1-U0H14H)*UU4#1H)*01$&($R'-HT(-#+2HZU1&4(0Ss!!!
DA
!<L!J-/P!Y-+!$1!ALI;GP!

DC
!)--!>11U_SS-U$P+4\S,'&Q$1-,>$(+-S-(/$(+-#Q-(1P>1Q'!!
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!

1>-#-!$#-!41>-#!#-(-N$R'-!^*-'0!1>$1!,4*'/!#-/*,-!ded!R2!1>-!0$Q-!&%#2%".4"%!'-\-'0P!TE3!

N4*'/!$'04!>$\-!14!,4(0&/-#!1>$1?!&(!1>-!$R0-(,-!4^!$(!$/\$(,-/!R&4^*-'?!+#-$1-#!\4'*Q-!4^!

+$04'&(-!N4*'/!R-!,4(0*Q-/?!+-(-#$1&(+!$//&1&4($'!>$#Q^*'!ded!-Q&00&4(0P!!

!

=-!*#+-!1>-!$+-(,2!(41!14!N$&1!^4#!$!^&($'!-(/$(+-#Q-(1!^&(/&(+!14!U#4Q41-!1>-!*0-!4^!1>-!

'4N-01!ded!-Q&11&(+!#-(-N$R'-!^*-'0P!!=-!#-,4QQ-(/!1>$1!TE3!-01$R'&0>!&(!1>-!^&($'!YJ)A!#*'-!

1>$1!1>-!R-01!U-#^4#Q&(+!#-(-N$R'-!^*-'!U$1>N$2!&(!$(2!+&\-(!YJ)A!,$1-+4#2!N4*'/!#-,-&\-!

,4QQ-(0*#$1-'2!>&+>-#!-f*&\$'-(,-!\$'*-0!R$0-/!4(!1>-&#!#-'$1&\-!#-/*,1&4(!&(!+#--(>4*0-!+$0!

-Q&00&4(0!584/-!`YYa!&(!CMH/&+&1!Y-(-N$R'-!./-(1&^&,$1&4(!7*QR-#0?!Y.7?!,4/-09P!!.(!1>-!

$R0-(,-!4^!0*,>!$!#-f*&#-Q-(1?!1>-!#-(-N$R'-!^*-'!N&1>!1>-!'4N-01!U#&,-!|!(41!(-,-00$#&'2!1>-!

^*-'!N&1>!1>-!'4N-01!ded!-Q&00&4(0!|!N4*'/!R-!,4(0*Q-/!&(!1>-!+#-$1-01!f*$(1&12P!!.(!

,4(1#$01?!R2!&(,'*/&(+!0*,>!$!#-f*&#-Q-(1?!1>-#-!N4*'/!'&]-'2!R-!+#-$1-#!/-Q$(/!^4#!1>-!^*-'0!

N&1>!'4N-#!ded!-Q&00&4(0!$0!,4QU$#-/!14!,4(\-(1&4($'!#-(-N$R'-!^*-'0?!N>&,>!&(!1*#(!N4*'/!

>-'U!$//#-00!1>-!,4(,-#(0!#$&0-/!&(!1>-!U#4U40-/!-(/$(+-#Q-(1!^&(/&(+P!!

!

"2!&(,'*/&(+!0*,>!$!U#4U4#1&4($1-!Q-,>$(&0Q!&(!1>-!J&($'!Y*'-?!TE3!N4*'/!U#4Q41-!1>-!>&+>-01!

/-(0&12?!'4N-01!,$#R4(!R&4^*-'0!&(!$!1-,>(4'4+2H(-*1#$'!Q$((-#?!-(,4*#$+-!1>-!*0-!4^!

#-(-N$R'-!^*-'0!1>$1!$#-!^*(+&R'-!N&1>&(!1>-!-K&01&(+!>2/#4,$#R4(!^*-'!&(^#$01#*,1*#-?!$(/!

Q&1&+$1-!$+$&(01!,'&Q$1-!,>$(+-P!

!

*"# (/2&'/!2($/!4#%+"#1$5&+2(.#(/1('&.2#4!/1#,+&##
#

TE3!0>4*'/!$UU'2!1>-!0$Q-!01$(/$#/!^4#!$00-00&(+!&(1-#($1&4($'!'$(/!*0-!,>$(+-!14!R41>!

/4Q-01&,!$(/!&(1-#($1&4($''2!04*#,-/!^--/014,]0P
DL
!!@*#&(+!1>-!,4QQ-(1!U-#&4/?!04Q-!

Q-QR-#0!4^!84(+#-00!&(1#4/*,-/!'-+&0'$1&4(!1>$1!N4*'/!-K,'*/-!1>-!`&(1-#($1&4($'a!,4QU4(-(1!

4^!`'$(/!*0-!,>$(+-a!-Q&00&4(0!,$',*'$1&4(0!&(!1>-!YJ)AP
DG
!6(/-#!1>-!e4*0-H$UU#4\-/!,'&Q$1-!

'-+&0'$1&4(!5eY!ALGL9?!$(!$Q-(/Q-(1!N$0!$//-/!14!/&#-,1!1>-!3/Q&(&01#$14#!14!-K,'*/-!^#4Q!

1>-!YJ)A!`-Q&00&4(0!^#4Q!&(/&#-,1!'$(/!*0-!,>$(+-0!4*10&/-!1>-!#-(-N$R'-!^*-'b0!^--/014,]b0!

,4*(1#2!4^!4#&+&(Pa
DD
!.(!1>-!)-($1-?!04Q-!)-($14#0!$#-!0--]&(+!14!$Q-(/!1>-!$UU#4U#&$1&4(0!R&''!

1>$1!$*1>4#&%-0!TE3!^*(/&(+!14!U#4>&R&1!1>-!TE3!^#4Q!&(,'*/&(+!`&(1-#($1&4($'a!&(/&#-,1!-^^-,10!

^#4Q!1>-!YJ)A!'&^-,2,'-!,$',*'$1&4(0P
D<
!!

!

E*11&(+!$0&/-!1>-!1-,>(&,$'!&QU400&R&'&1&-0!4^!0*,>!#-f*&#-Q-(1?!N-!01#-(*4*0'2!,$*1&4(!TE3!

$+$&(01!$UU'2&(+!/&^^-#-(1!01$(/$#/0!^4#!,$',*'$1&(+!-Q&00&4(0!^4#!/4Q-01&,$''2!\0P!^4#-&+(!

U#4/*,-/!^*-'0P!)*,>!$(!$UU#4$,>!N4*'/!*(/-#,*1!TE3b0!$R&'&12!14!-01$R'&0>!1>-!AB;B!YJ)A!50--!

R-'4N9?!&(,#-$0-!^*-'0!Q$#]-1!*(,-#1$&(12!$1!$!1&Q-!4^!-,4(4Q&,!01#-00?!$(/!'&]-'2!*(/-#Q&(-!

1>-!4(+4&(+!N4#]!4^!TE3!$(/!01$]->4'/-#0!$&Q-/!$1!#-/*,&(+!1>-!'-\-'!4^!*(,-#1$&(12!$004,&$1-/!

N&1>!1>-0-!,$',*'$1&4(0!$(/!Q4/-'0P!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
DL
!)--!<L!J-/P!Y-+P!$1!AGBABP!

DG
!)--!U#-00!,4(^-#-(,-!R2!e4*0-!)U-$]-#!7$(,2!E-'40&!$(/!e4*0-!3+#&,*'1*#-!8>$&#Q$(!84''&(!E-1-#04(!4(!h*(-!AL1>P!J4#!

/-1$&'0!$(/!,#&1&,&0Q!4^!1>-!U#4U40$'?!0--!>11U_SS0N&1,>R4$#/P(#/,P4#+SR'4+0S(+#--(-S/-$'{&({1>-{>4*0-{Q4\-0{,'&Q$1P>1Q'!!
DD
!)--!eY!ALGL?!X&1'-!G?!)*R1&1'-!8?!)-,1&4(!GG;P!

D<
!Y--\-0?!@$N(P!xTE3!J&+>10!"*/+-1!Y&/-#!"$((&(+!"&4^*-'0!.(/&#-,1!W&^-,2,'-!ded!300-00Q-(1Px!^1(0)"M$7P!.(0&/-!=$0>&(+14(!

E*R'&0>-#0?!AA!)-U1P!ABBIP!=-RP!AA!)-U1P!ABBIP!r>11U_SSNNNP&(0&/--U$P,4QS0-,*#-S/4,(*QP$0Ut/4,(*QuIA;ABBI{>$#]&(sP!
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!

!

-"# '&/&)!34&#*,&4#+2!/1!'1#*$'#:=?=##
#

TE3!(--/0!14!^&($'&%-!1>-!YJ)A!$1!1>-!-$#'&-01!4UU4#1*(&12!14!&QU'-Q-(1!1>-!U#4+#$Q!R2!h$(*$#2!

;?!AB;BP!!d&\-(!1>-!1>4#4*+>(-00!4^!1>-!U#4U40-/!#*'-!$(/!TE3b0!N4#]!14!/$1-?!N-!R-'&-\-!TE3!

&0!N-''!U40&1&4(-/!14!Q--1!1>&0!/-$/'&(-P!!e4N-\-#?!0>4*'/!1>&0!$'#-$/2H-K1-(/-/!/-$/'&(-!(41!

R-!^*''2!Q-1?!N-!*#+-!TE3!14!&QU'-Q-(1!$(!&(!&(1-#&Q!YJ)A!R$0-/!4(!1>-!R-01!$\$&'$R'-!

&(^4#Q$1&4(!R-^4#-!1>-!3+-(,2P!!

!

=-!01#-(*4*0'2!,$*1&4(!$+$&(01!4('2!&(,#-$0&(+!1>-!,4(\-(1&4($'!R&4^*-'!Q$(/$1-!$(/!

U#-0*Q&(+!1>$1!$''!R&4^*-'0!N&''!R-!,4*(1-/!&(!1>-!,4(\-(1&4($'!U44'P!84(+#-00&4($'!&(1-(1!N$0!

,'-$#!p!14!-(,4*#$+-!1>-!*0-!4^!U#4+#-00&\-'2!,'-$(-#?!#-(-N$R'-!^*-'0P!E#-0&/-(1!ZR$Q$!

#-$^^&#Q-/!$0!Q*,>!$1!1>-!'$*(,>!4^!1>-!"&4^*-'0!.(1-#$+-(,2!=4#]&(+!d#4*U!-$#'&-#!1>&0!

2-$#P
DM
!.(!0>4#1?!TE3!>$0!$(!$R*(/$(,-!4^!&(^4#Q$1&4(!14!Q$]-!$!/-1-#Q&($1&4(!1>$1!0*+$#,$(-!

-1>$(4'!Q--10!1>-!$/\$(,-/!R&4^*-'0!'&^-,2,'-!1>#-0>4'/!$(/!0>4*'/!&QU'-Q-(10!1>-!YJ)A!

N&1>4*1!/-'$2!&(!AB;B!&(!4#/-#!14!#-$'&%-!1>-!T.)3!+4$'0!$(/!0$1&0^2!1>-!Q$(/$1-0!0U-,&^&-/!&(!

1>-!'$NP!

!

!

III. >:4U"!MK2>+S+M>!4J4MS"K"!HJ;>."L4L>"!L@>!I@I!R>J>2KL"!B2!"HI4.+4J>!!
!

X>-!YJ)A!E#4U40-/!Y*'-!01$1-0?!`74!0&(+'-!Q4/-'!,$(!,$U1*#-!$''!4^!1>-!,4QU'-K!&(1-#$,1&4(0!

#-f*&#-/!14!,4(/*,1!$!,4QU'-1-!'&^-,2,'-!$00-00Q-(1!$0!#-f*&#-/!R2!84(+#-00P!30!$!#-0*'1?!1>-!

Q-1>4/4'4+2!TE3!>$0!,*##-(1'2!-\$'*$1-/!*0-0!$!(*QR-#!4^!Q4/-'0!$(/!144'0!14!U#4\&/-!$!

,4QU#->-(0&\-!-01&Q$1-!4^!ded!-Q&00&4(0Pa
DI
!=-!#-,4+(&%-!1>$1!,4QU'-1&(+!1>-!#-f*&#-/!

'&^-,2,'-!$($'20&0!U#-0-(1-/!$!/&^^&,*'1!,>$''-(+-P!!.(!+-(-#$'?!N-!R-'&-\-!TE3b0!'&^-,2,'-!$($'20&0!

N$0!,$#-^*''2!/4(-!$(/!,$U1*#-/!Q$(2!4^!1>-!,4QU'-K&1&-0!4^!$+#&,*'1*#-?!'$(/!*0-?!$(/!R&4^*-'!

U#4/*,1&4(!N4#'/N&/-P!!31!1>-!0$Q-!1&Q-?!N-!R-'&-\-!^*#1>-#!#-^&(-Q-(1!&0!N$##$(1-/!$(/!

(-,-00$#2!^4#!1>-!^&($'!#*'-!14!#-^'-,1!1>-!1#*-!+#--(>4*0-!+$0!R-(-^&10!4^!0*+$#,$(-!!

!

W&^-,2,'-!$($'20&0?!R2!/-^&(&1&4(?!&(\4'\-0!$!,4(0&/-#$R'-!(*QR-#!4^!\$#&$R'-0!N&1>!,4QU'-K!

#-'$1&4(0>&U0?!$(/!1>-!$//&1&4(!4^!&(/&#-,1!'$(/!*0-!,>$(+-!-Q&00&4(0!4('2!-K$,-#R$1-0!1>-0-!

,4QU'-K&1&-0P!V$#&4*0!01$]->4'/-#!+#4*U0!5-P+P!d'4R$'!"&4-(-#+2!E$#1(-#0>&U?!Y4*(/1$R'-!4(!

)*01$&($R'-!"&4^*-'0?!$(/!\$#&4*0!41>-#09!>$\-!#-,4QQ-(/-/!1>$1!TE3!0&QU'&^2!1>-!$($'20-0!R2!

-'&Q&($1&(+!04Q-!$0U-,10!1>$1!,'-$#'2!>$\-!Q&(&Q$'!14!\&#1*$''2!(4!&QU$,1!4(!1>-!Q4/-'b0!

4*1U*1P
<B
!Y-$,>&(+!$!,4(0-(0*0!4(!>4N!14!R-01!0&QU'&^2!1>-!$($'20&0!N&1>!$(!-2-!14N$#/!1>-!

4\-#$#,>&(+!+4$'!4^!#-/*,&(+!ded!-Q&00&4(0!N4*'/!^$,&'&1$1-!$($'20-0!$(/!,4QU$#&04(0!+4&(+!

^4#N$#/P!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
DM
!)--!X>-!=>&1-!e4*0-!Z^^&,-!4^!1>-!E#-00!)-,#-1$#2?!E#-0&/-(1!ZR$Q$!3((4*(,-0!)1-U0!14!)*UU4#1!)*01$&($R'-!T(-#+2!

ZU1&4(0?!@-U$#1Q-(10!4^!3+#&,*'1*#-!$(/!T(-#+2?!T(\&#4(Q-(1$'!E#41-,1&4(!3+-(,2!14!W-$/!T^^4#10!5[$2!G?!ABBI9P!?!

>11U_SSNNNPN>&1->4*0-P+4\S1>-{U#-00{4^^&,-SE#-0&/-(1HZR$Q$H3((4*(,-0H)1-U0H14H)*UU4#1H)*01$&($R'-HT(-#+2HZU1&4(0Ss!!!
DI
!)--!<L!J-/P!Y-+P!$1!ALI;DP!

<B
!)--!)*01$&($R'-!R&4^*-'0_!E#40U-,10!$(/!8>$''-(+-0?!X>-!Y42$'!)4,&-12?!h$(*$#2!ABBM?!E4'&,2!@4,*Q-(1!B;SBMP!3\$&'$R'-!$1!

>11U_SS#42$'04,&-12P4#+S/4,*Q-(1P$0Ut&/u<CDD!!!
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!

.(!1>-!^4''4N&(+!U$+-0?!N-!>$\-!>&+>'&+>1-/!4('2!1>-!/&0,#-U$(,&-0!&(!TE3b0!'&^-,2,'-!,$',*'$1&4(0!

1>$1!'-$/!14!$!0&+(&^&,$(1!,>$(+-!&(!Q4/-'!#-0*'10P!!6(/-#!0*RH0-,1&4(!3?!N-!&/-(1&^2!1>-!

(-,-00$#2!,>$(+-0!14!TE3b0!`/&#-,1a!'&^-,2,'-!,$',*'$1&4(0?!&(,'*/&(+!1>-!(--/!14!&(,4#U4#$1-!1>-!

$(1&,&U$1-/!,>$(+-0!14!1>-!0*+$#,$(-!-1>$(4'!U$1>N$2!1>#4*+>!ABAA!$0!N-''!$0!14!&(,'*/-!

-Q&00&4(0!,#-/&10!^4#!1>-!0*#U'*0!R&4-'-,1#&,&12!1>$1!/&0U'$,-0!41>-#!Q4#-!,$#R4(H&(1-(0&\-!

-(-#+2!04*#,-0!&(!"#$%&'P!6(/-#!0*RH0-,1&4(!"!N-!$//#-00!1>-!`&(/&#-,1a!,$',*'$1&4(0?!N&1>!$!

U$#1&,*'$#!^4,*0!4(!1>-!(--/!14!&(,4#U4#$1-!$!"#$%&'H0U-,&^&,!'$(/!*0-!Q4/-'!&(14!TE3b0!

,$',*'$1&4(0P!!

!

!"# /&.&++!'8#!1;,+25&/2+#2$#@1('&.2A#4(*&.8.4&#.!4.,4!2($/+<;#
!

TE3!>$0!&(,4#U4#$1-/!04Q-!4^!1>-!*(&f*-!,>$#$,1-#&01&,0!4^!0*+$#,$(-!U#4/*,1&4(!0201-Q0!$(/!

U#4,-00&(+!&(14!1>-!dYTTX!Q4/-'P
<A
!e4N-\-#?!&(/*01#2!U#$,1&,-0!,4(1&(*-!14!-\4'\-?!$(/!N-!

R-'&-\-!&1!&0!-00-(1&$'!1>$1!TE3b0!$($'20&0!#-^'-,1!(41!4('2!1>-!,*##-(1!01$1-!4^!1>-!"#$%&'&$(!

0*+$#,$(-!&(/*01#2!R*1!$'04!1>-!4(+4&(+!,>$(+-0!1>$1!N&''!R-!&QU'-Q-(1-/!#-+$#/'-00!4^!1>-!

YJ)A!Q$(/$1-0!R2!ABAAP!X>&0!&0!U$#1&,*'$#'2!&QU4#1$(1!+&\-(!1>$1!TE3!&0!/-\-'4U&(+!&10!0,-($#&40!

*(/-#!$!`R*0&(-00H$0H*0*$'a!$UU#4$,>!1>#4*+>!ABAAP!"-,$*0-!1>-#-!$#-!,'-$#!R*0&(-00!1#-(/0!

$(/!'-+$'!#-f*&#-Q-(10!1>$1!$#-!,>$(+&(+!1>-!N$2!0*+$#,$(-!&0!+#4N(?!>$#\-01-/?!$(/!

U#4,-00-/!&(14!$!#-(-N$R'-!^*-'?!N-!R-'&-\-!1>$1!TE3!0>4*'/!&(,4#U4#$1-!1>-!^4''4N&(+!&(/*01#2!

1#-(/0!&(!&10!0,-($#&40!^4#!0*+$#,$(-!-1>$(4'P!

!

FV! R91W&0&1)!"#/19<1),!K)3#'-9X!L9,)3'!L79(#/7!CDCC!!
!

X>#4*+>4*1!1>-!'$01!^-N!2-$#0?!1>-#-!>$\-!R--(!0&+(&^&,$(1!4U-#$1&4($'!&QU#4\-Q-(10!&(!1>-!

"#$%&'&$(!0*+$#,$(-!&(/*01#2P
<C
!X>-0-!,>$(+-0!N&''!$^^-,1!1>-!ABAA!R$0-'&(-!4^!TE3b0!'&^-,2,'-!

$($'20&0!R-,$*0-!1>-2!$#-!4(+4&(+?!01#*,1*#$'!0>&^10!&(!&(/*01#2!U#$,1&,-0P!X>-#-!$#-!$1!'-$01!

1>#--!&(1-#H#-'$1-/!,>$(+-0!1>$1!N&''!0&+(&^&,$(1'2!&QU$,1!1>-!/&#-,1!-Q&00&4(0!,$',*'$1&4(0?!

($Q-'2_!5;9!.#%")+J40&1#&5#'%"O;.%8"(4#50",)#=+%1012g!5A9!.1#01J%".("#01#-"J;.10J.,#;.%8"(4012g!

$(/?!5C9!&1J%".(")#J&2"1"%.40&1#"550J0"1JGP!

!

J&#01?!$!+#4N&(+!0>$#-!4^!"#$%&'b0!0*+$#,$(-!>$#\-01!5$UU#4K&Q$1-'2!CGc9!&0!(41!R*#(-/!.1)!&0!

Q-,>$(&,$''2!>$#\-01-/P
<L!
)-,4(/?!1>&0!Q-,>$(&,$'!>$#\-01&(+!N&1>4*1!U#-H>$#\-01!^&-'/!R*#(&(+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
<;
!J4#!U*#U40-0!4^!,4(0&01-(,2!N-!$#-!*0&(+!TE3b0!/-^&(&1&4(!4^!`/&#-,1!-Q&00&4(0!$0!1>40-!1>$1!$#-!-Q&11-/!^#4Q!-$,>!01$+-!4^!

1>-!^*''!^*-'!'&^-,2,'-?!$(/!&(/&#-,1!-Q&00&4(0!$0!1>40-!^#4Q!0-,4(/!4#/-#!-^^-,10!1>$1!4,,*#!$0!,4(0-f*-(,-!4^!1>-!^*''!^*-'!

'&^-,2,'-Pa!)--!<L!J-/P!Y-+P!$1!AGBACP!
<A
!dYTTX!&0!1>-!d#--(>4*0-!d$0-0?!Y-+*'$1-/!TQ&00&4(0?!$(/!T(-#+2!60-!&(!X#$(0U4#1$1&4(!5dYTTX9![4/-'!1>$1!N$0!,#-$1-/!R2!

3#+4((-!7$1&4($'!W$R4#$14#2P!@-1$&'0!$#-!$\$&'$R'-!$1!

>11U_SSNNNP1#$(0U4#1$1&4(P$('P+4\SQ4/-'&(+{0&Q*'$1&4(SdYTTXS&(/-KP>1Q'!!
<C
!)--!=4#'/!=&'/'&^-!J*(/b0!`3($'20&0!4^!1>-!TKU$(0&4(!4^!)*+$#,$(-b0!3+#4H&(/*01#&$'!84QU'-K!&(!"#$%&'a!Ü$*1>4#b0!1#$(0'$1&4(à?!

$\$&'$R'-!4('&(-!$1!>11U_SSNNNPNN^P4#+PR#S&(/-KP,^Qt*7-N0.@u;C<DBP!3(!T(+'&0>!\-#0&4(!4^!1>-!#-U4#1!&0!$\$&'$R'-!*U4(!

#-f*-01P!!
<L
!X>4*+>!1>-!1#-(/!&0!^4#!$''!0*+$#,$(-!&0!14!R-!Q-,>$(&,$''2!>$#\-01-/!$(/!(41!14!R-!R*#(-/?!1>-#-!$#-!Q&''0!1>$1!01&''!R*#(!1>-!

0*+$#,$(-!&(!1>-!^&-'/!R*1!>$#\-01!&1!Q$(*$''2P!3,,4#/&(+!14!8X8b0!3((*$'!Y-U4#1!^4#!1>-!ABBM!>$#\-01?!L<PGc!4^!$''!>$#\-01-/!

,$(-!N$0!Q-,>$(&,$''2!>$#\-01-/!=+%1")#,$(-!N>&'-!CGPCc!N$0!Q-,>$(&,$''2!>$#\-01-/!^#4Q!+1=+%1")#5+#--(9!,$(-@#)--#

xY-'$1Ç#&40!/4!84(1#4'-![Å1*4!5E3[E3?!3+#&H3(*$'!-!.(/*01#&$'9Px!:"14%&O!+,#L%.(0,3#!.5%.#ACCjP!8-(1#4!X-,(4'Ç+&,4!8$($\&-#4!

58X89P!=-RP!;!3*+P!ABBIP!r>11U_SSNNNP,1,$($\&-&#$P,4QPR#sP!
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!

2&-'/0!$!>&+>!$Q4*(1!4^!$//&1&4($'!R&4Q$00!5,4QQ4('2!#-^-##-/!14!$0!`1#$0>?a!N>&,>!&(,'*/-0!

'-$\-0!$(/!14U0!4^!,$(-!01$']09P!)4Q-!4^!1>&0!$//&1&4($'!R&4Q$00!&0!$'#-$/2!R-&(+!#-,4\-#-/!$(/!

1#$(0U4#1-/!14!1>-!Q&''!^4#!U#4,-00&(+!$(/!Q*,>!Q4#-!&0!-KU-,1-/!&(!1>-!\-#2!(-$#!^*1*#-P
<G
!X>&0!

R&4Q$00!#-,4\-#2!U#4,-00!&(,#-$0-0!-'-,1#&,&12!U#4/*,1&4(!1>#4*+>!,4+-(-#$1&4(!54#?!&(!1>-!

^*1*#-?!$//&1&4($'!-1>$(4'!U#4/*,1&4(!4(,-!,-''*'40&,!U$1>N$20!$#-!,4QQ-#,&$''2!\&$R'-9P
<D
!

X>&#/?!$0!,>$(+-0!&(!^&-'/!4U-#$1&4(0!,4(1&(*-?!-(-#+2!-^^&,&-(,2!&QU#4\-Q-(10!$1!Q&''0!$'#-$/2!

$#-!$//&(+!14!1>-!0*#U'*0!-'-,1#&,&12!U#4\&/-/!14!1>-!($1&4($'!+#&/P
<<
!!

!

d&\-(!1>$1!TE3b0!$UU#4$,>!&(\4'\-0!-01$R'&0>&(+!R*0&(-00H$0H*0*$'!R$0-'&(-0!^4#!ABAA?!&1!&0!

&QU-#$1&\-!1>$1!1>-!J&($'!Y*'-!*0-!1>-!Q401!$,,*#$1-!-01&Q$1-0!^4#!#-/*,1&4(0!4^!ded!-Q&00&4(0!

^4#!0*+$#,$(-!-1>$(4'!4\-#!$!+$04'&(-!R$0-'&(-P!30!/-0,#&R-/!$R4\-?!Q-,>$(&%$1&4(!$(/!

,4+-(-#$1&4(!$#-!,4QQ4(!&(/*01#2!U#$,1&,-0!14/$2!1>$1!N-!-KU-,1!14!R-!#$U&/'2!$/4U1-/!$,#400!

$''!U'$(10!&(!1>-!,4Q&(+!2-$#0P
<M!!

!

X>-0-!1#-(/0!$#-!R-&(+!/#&\-(!R2!1>-!^4''4N&(+!U4'&,&-0!$(/!Q$#]-1!^4#,-0?!N>&,>!/4!(41!$UU-$#!

14!R-!$,,4*(1-/!^4#!&(!1>-!E#4U40-/!Y*'-!R*1!0>4*'/!R-!&(,'*/-/!&(!1>-!J&($'!Y*'-P!!

!

1Y! 0BCDE#$FG#HI#*JEKL#3FMNJNOP!6(/-#!,*##-(1!#-+*'$1&4(0!$(/!$+#--Q-(10!R-1N--(!

1>-!-(\&#4(Q-(1$'!$*1>4#&1&-0!$(/!1>-!0*+$#,$(-!&(/*01#2?!(-$#'2!$''!4^!1>-!

0*+$#,$(-!&(!1>-!)1$1-!4^!)k4!E$*'4!N&''!R-!Q-,>$(&,$''2!>$#\-01-/!R2!AB;LP!5)k4!

E$*'4!$,,4*(10!^4#!4\-#!GBc!4^!$''!($1&4($'!U#4/*,1&4(!$(/!(-$#'2!$''!4^!1>-!

0*+$#,$(-!-1>$(4'!-KU4#10!14!1>-!6(&1-/!)1$1-0P9!)k4!E$*'4!01$1-!'$N!#-f*&#-0!1>$1!

0*+$#,$(-!^&-'/!R*#(&(+!R-!U>$0-/H4*1!R2!ABA;!^#4Q!$#-$0!N>-#-!Q-,>$(&,$'!

>$#\-01&(+!&0!U400&R'-!N&1>!-K&01&(+!1-,>(4'4+2!54\-#!MGc!4^!-K&01&(+!0*+$#,$(-!

^&-'/09!$(/!R2!ABC;!&(!$#-$0!N>-#-!1>&0!Q$2!(41!R-!U400&R'-!5-P+P?!01--U!0'4U-0?!

&##-+*'$#!14U4+#$U>2?!-1,9P
<I
!e4N-\-#?!67.83!Q-QR-#!,4QU$(&-0!>$\-!-(1-#-/!&(14!

$(!$+#--Q-(1!N&1>!1>-!)k4!E$*'4!T(\&#4(Q-(1$'!3+-(,2!14!Q4\-!*U!1>-!/-$/'&(-0!

^4#!0*+$#,$(-!U#-H>$#\-01!R*#(&(+!14!AB;L!$(/!AB;<?!#-0U-,1&\-'2P
!MB
!X>-!$+#--Q-(1!

$'04!/-^&(-0!41>-#!&QU4#1$(1!$,1&4(0!0*,>!$0!,4(0-#\$1&4(!U#4+#$Q0!$(/!#-014#$1&4(!

U#4o-,10!^4#!#&U$#&$(!,4##&/4#0!$0!0-1H$0&/-!'$(/!U4'&,&-0P
M;!
)-U$#$1-'2?!1>-!#-,-(1'2!

U#4U40-/!$+#4H-,4'4+&,$'!%4(&(+!^4#!0*+$#,$(-!`&(,'*/-0!$!Q-$0*#-!14!-(/!1>-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
<G
!)--!e$00*$(&!&R&/P!

<D
![,7&0>?!X2'-#?!3#(-!h$,4R04(?!@$(!Ñ$QQ-(?!3($(/!d4U$'?!$(/!Y$(o&1!@-0>Q*]>P!x)N--1!,$#R4(_!3(!3($'20&0!4^!)*+$#!

.(/*01#2!8$#R4(![$#]-1!ZUU4#1*(&1&-0!*(/-#!1>-!8'-$(!@-\-'4UQ-(1![-,>$(&0QPx!M1"%2G#$&,0JG!5ABBI9P!
<<
!)--!U$+-!;B!&(!3(+-'4!d*#+-'?!h4>(![P!Y-&''2?!$(/!)-#+-2!E$'10-\P!`E41-(1&$'!W$(/!60-!.QU'&,$1&4(0!4^!$!d'4R$'!"&4^*-'0!

.(/*01#2a!h4*#($'!4^!3+#&,*'1*#$'!i!J44/!.(/*01#&$'!Z#+$(&%$1&4(!GPA!5ABB<9P!3\$&'$R'-!$1_!

>11U_SSN4#]0PR-U#-00P,4QS$(+-'4{+*#+-'S;!!
<M!
)--!e$00*$(&!4U!,&1P!3'04!0--!Y$R4R$(]b0!#-U4#1!`E4N-#!)1#*++'-_!X>-!J*1*#-!84(1#&R*1&4(!4^!1>-!8$(-!)-,14#!14!"#$%&'b0!

T'-,1#&,&12!)*UU'2a!R2!3(/2!@*^^!$(/!Y4/4'^!e&#0,>!574\-QR-#!ABB<9P!!
<I!
)--!)k4!E$*'4!)1$1-!W$N!;;PAL;!-($,1-/!4(!;I!)-U1-QR-#!4^!ABBA?!N>&,>!#-f*&#-0!1>-!-'&Q&($1&4(!4^!0*+$#,$(-!^&-'/!R*#(&(+?!

&0!$\$&'$R'-!$1!>11U_SS0&+$QP$QR&-(1-P0UP+4\PR#S)&+$QASY-U40&14#&4SALS@4,*Q-(140SW-&cABT01$/*$'{;;AL;{ABBAPU/^!!
MB!
)--!`E#414,4'4!3+#4H3QR&-(1$'!/4!)-14#!)*,#4$',,4'-&#4!E$*'&01$?a!$\$&'$R'-!&(!E4#1*+*-0-!$1!

>11U_SSNNNP$QR&-(1-P0UP+4\PR#S,$($SU#414,4'4PU/^!!
M;
!)--!`T(\&#4(Q-(1$'!)*01$&($R&'&12!4^!)*+$#,$(-!T1>$(4'!&(!"#$%&'a!R2!=-R-#!3Q$#$'!-1!$'P!&(!)*+$#,$(-!T1>$(4'_!84(1#&R*1&4(0!

14!8'&Q$1-!8>$(+-![&1&+$1&4(!$(/!1>-!T(\&#4(Q-(1!-/&1-/!R2!E-1-#!n**#R&-#!$(/!h40!\$(!/-!V44#-(!5ABBM9P!!!
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-01$R'&0>-0!Q-1>4/4'4+2!^4#!-'-,1#&,&12!+-(-#$1&4(!^#4Q!R&4Q$00!#-0&/*-0P
I<
!!X>-!8@[!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
IA
!8$',*'$1&4(!&0!/4(-!R2!,>$(+&(+!5$9!-'-,1#&,&12!$1!1>-!Q$#+&(!N&1>!dYTTX!($1*#$'!+$0!Q-1>4/4'4+2?!5R9!2&-'/!4^!A<!+$''4(0!U-#!

14(!4^!,$(-g!$(/!5,9!;P<M]=>Sd$'!&(!TE3HejHZ3YHABBGHB;D;HBIGD!0U#-$/0>--1P!!
IC
![,7&0>?!X2'-#?!3#(-!h$,4R04(?!@$(!Ñ$QQ-(?!3($(/!d4U$'?!$(/!Y$(o&1!@-0>Q*]>P!x)N--1!,$#R4(_!3(!3($'20&0!4^!)*+$#!

.(/*01#2!8$#R4(![$#]-1!ZUU4#1*(&1&-0!*(/-#!1>-!8'-$(!@-\-'4UQ-(1![-,>$(&0QPx!M1"%2G#$&,0JG!5ABBI9P!
IL
!"$##404?!W*&%!3*+*014?!E#&0,&'$!W&(4?!)-#+&4!d#$(\&''-?!W-4($#/4!)4$#-0?!$(/![$#&4!E-#-&#$!V-&+$P!x8>-$U!$(/!,'-$(!-(-#+2_!8$(!

"#$%&'!+-1!$N$2!N&1>!1>$1tx!$&<"%#.1)#M1"%2G#!&J0"4G#T"1"%.,#F""4012#O#:&18"%(0&1#.1)#a",08"%G#&5#M,"J4%0J.,#M1"%2G#01#4;"#Ak(4#

:"14+%G3#ACCj#^MMM!5h*'2!ABBM9_!;HMP!
IG
!7+*2-(?!X>*!W$(?!h4>(!e-#Q$(0-($?!$(/![$0$2*]&!)$+&0$]$P!xJ400&'!-(-#+2!0$\&(+0!U41-(1&$'!4^!0*+$#!,$(-!R&4H-(-#+2!

0201-Q0Px!7'',0")#M1"%2G!MDP;!574\!ABBI9_!);CAH;CIP!
ID
!8$QUR-''?!hP?!@P!W4R-''?!$(/!8P!J&-'/P!xd#-$1-#!X#$(0U4#1$1&4(!T(-#+2!$(/!ded!Z^^0-10!^#4Q!"&4-'-,1#&,&12!X>$(!T1>$(4'Px!

!J0"1J"#!J0"1J"!CAL!5AA![$2!ABBI9_!;BGGHBG<P!
I<
!x8@[_!84(04'&/$1-/![-1>4/4'4+2!^4#!T'-,1#&,&12!d-(-#$1&4(!^#4Q!"&4Q$00!Y-0&/*-0!H!V-#0&4(!IPx!8@[_!8@[He4Q-P!=-RP!;!

)-U1P!ABBIP!r>11U_SS,/QP*(^,,,P&(1SQ-1>4/4'4+&-0S@"S�JhL;)Ch;<XWj8=IBL@AD=hÑ<)XMXWS\&-NP>1Q'sP!!
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!

Q-1>4/4'4+2!,'-$#'2!-01$R'&0>-0!1>$1!&(!1>-!,$0-!4^!0*+$#,$(-!R$+$00-?!1>-!-Q&00&4(0!0>4*'/!R-!

,4QU$#-/!N&1>!1>-!,4QR&(-/!Q$#+&(?!(41!1>-!+#&/!$\-#$+-P
IM
!X>-!=4#'/!"$(]!>$0!-,>4-/!1>&0!

\&-N!0$2&(+?!`"$+$00-!,4+-(-#$1&4(!U#4o-,10!#-/*,-!8ZA!-Q&00&4(0!R2!0*R01&1*1&(+!^4#!-'-,1#&,&12!

U#4/*,-/!R2!1>-#Q$'!U'$(10Pa
II
!!

!

X>-!f*-01&4(!1>-(!p!Q*,>!'&]-!1>-!01)0%"J4!'$(/!*0-!,>$(+-!f*-01&4(!p!&0!N>$1!$Q4*(1!4^!

$//&1&4($'!(-1!8ZA!-Q&00&4(0!N4*'/!R-!U#4/*,-/!R2!1>-!"#$%&'&$(!U4N-#!0201-Q!14!U#4\&/-!1>-!

0$Q-!-(-#+2?!$R0-(,-!1>-!0*#U'*0!4^!-'-,1#&,&12!0*UU'&-/!$0!$!R2HU#4/*,1!4^!0*+$#,$(-!-1>$(4'!

$(/!0*+$#!U#4/*,1&4(P!X>-!(-K1!1>#--!0*RH0-,1&4(0!N&''!$//#-00!5$9!1>-!+#4N1>!4^!,4+-(-#$1&4(!

&(!"#$%&'?!5R9!1>-!,>$#$,1-#&01&,0!4^!1>-!"#$%&'&$(!-'-,1#&,&12!0201-Q?!$(/!5,9!1>-!-Q&00&4(0!0$\&(+0!

#-0*'1&(+!^#4Q!R&4-'-,1#&,&12!*0-!1>$1!TE3!0>4*'/!,4(0&/-#!^4#!1>-!J&($'!Y*'-P!

!

CX# .HOENEMCGJHN#JN#3MCUJK#
#

X>-!0$'-!4^!-K,-00!,4+-(-#$1&4(!-'-,1#&,&12!^#4Q!0*+$#,$(-!Q&''0!14!1>-!($1&4($'!+#&/!&0!$!

#-'$1&\-'2!(-N!U>-(4Q-(4(!&(!"#$%&'?!/*-!Q401'2!14!U#-\&4*0!#-+*'$14#2!#-01#&,1&4(0!4(!1>-!0$'-!

4^!0*#U'*0!,4+-(-#$1&4(!-'-,1#&,&12P
;BB

!.1!N$0!(41!*(1&'!ABBA!1>$1!0*+$#,$(-!Q&''0!R-+$(!14!0-''!

Q-$(&(+^*'!\4'*Q-0!4^!-'-,1#&,&12P
!
@-0U&1-!1>-!(4\-'12!4^!1>&0!$,1&\&12?!$!'$#+-!(*QR-#!4^!Q&''0!

>$\-!$'#-$/2!R-+*(!14!0*UU'2!'4,$'!U4N-#!/&01#&R*1&4(!,4QU$(&-0!N&1>!0&+(&^&,$(1!\4'*Q-0!4^!

-'-,1#&,&12P
!;B;

!.(!ABB<?!Q&''0!U#4/*,-/!$R4*1!;;?BIG!d=>?!N>&,>!,4##-0U4(/0!14!$R4*1!AAPG!

]=>!U-#!14(!4^!#$N!0*+$#,$(-!,#*0>-/P
;BA
!!.(!ABBM?!1>-!"#$%&'&$(![&(&01#2!4^![&(-0!i!T(-#+2!

,$',*'$1-/!1>$1!0*+$#,$(-!U4N-#!,4+-(-#$1&4(!&(,#-$0-/!14!;G?<DM!d=>?!(-11&(+!L?LBId=>P
;BC
!!

!

X>&0!&(,#-$0-!&0!$!#-0*'1!4^!(41!4('2!&(,#-$0-/!0*+$#,$(-!U#4/*,1&4(!R*1?!Q4#-!&QU4#1$(1'2?!(-N!

Q&''0!*U+#$/&(+!14!>&+>HU#-00*#-!01-$Q!,2,'-!+-(-#$14#0!1>$1!U#4/*,-!$1!'-$01!<B!]=>!U-#!14(!

4^!,$(-!N&1>!R$+$00-!$'4(-P
;BL

![4#-4\-#?!Q4#-!-^^&,&-(1!Q&''0!$#-!-(1-#&(+!&(14!'4(+H1-#Q!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
IM
!)--!67J888S887688b0!8@[!TK-,*1&\-!"4$#/?!`84(04'&/$1-/!R$0-'&(-!Q-1>4/4'4+2!^4#!+#&/H,4((-,1-/!-'-,1#&,&12!+-(-#$1&4(!

^#4Q!#-(-N$R'-!04*#,-0a!538[BBBA9P!

r>11U_SS,/QP*(^,,,P&(1S60-#[$($+-Q-(1SJ&'-)14#$+-S7JIT@3ZVGÑCMAe=BhY;Ld)<�}j6[8EsP!
II
!X>-!=4#'/!"$(]P!@-\-'4UQ-(1!84QQ&11--P!:,".1#M1"%2G#5&%#a"8",&'-"14#^18"(4-"14#6%.-"<&%/9#K;"#N&%,)#L.1/#T%&+'#

7J40&1#$,.1P!X>-!=4#'/!"$(]?!8'-$(!T(-#+2!^4#!@-\-'4UQ-(1!.(\-01Q-(1!J#$Q-N4#]!58T.J9?!AM![$#P!ABB<P!=-RP!;!3*+P!ABBIP!

r>11U_SS0&1-#-04*#,-0PN4#'/R$(]P4#+S@TV8Z[[.7XS@4,*Q-(1$1&4(SA;AMIDA;S@8ABB<HBBBA5T9H8'-$(T(-#+2PU/^Ps!
;BB

!d#$(\&''-?!)-#+&4?!E#&0,&'$!W&(4?!W-4($#/4!)4$#-0?!W*&%!3*+*014!"$##404?!$(/![$#&4!E-#-&#$P!x)N--1!@#-$Q0!$#-![$/-!4^!X>&0_!

"&4-'-,1#&,&12!&(!"#$%&'Px!.TTT!�U'4#-_!d*-01!e4Q-!E$+-P!h*(-!ABB<P!=-RP!;!3*+P!ABBIP!r>11U_SSNNNPU0#H

&(,P,4QSU0#S/4N('4$/SU$U-#0S.TTT{d[ABB<{"$##404{X>&0{"&4-'-,1#&,&12{"#$%&'PU/^sP!!
;B;

!@*^^?!3(/2?!$(/!Y4/4'^4!e&#0,>P!$&<"%#!4%+22,"9#K;"#6+4+%"#:&14%0=+40&1#&5#4;"#:.1"#!"J4&%#4&#L%.]0,h(#M,"J4%0J04G#!+'',GP!)$4!

E$*'4?!"#$%&'_!Y$R4R$(]?!Ji3!Y-0-$#,>!$(/!3/\&04#2?!74\-QR-#!ABB<P!
;BA

!)*+$#,$(-!>$#\-01!N$0!LIC!Q&''&4(!Q-1#&,!14((-0!4^!0*+$#,$(-!$,,4#/&(+!14!$,1*$'!U#4/*,1&4(!/$1$!,4QU&'-/!R2!67.83!$(/!

$\$&'$R'-!$1!>11U_SSNNNP*(&,$P,4QPR#S/$/40841$,$4S-01$1&01&,$SP!@$1$!^4#!,*##-(1!U4N-#!0$'-0!&0!U#4\&/-/!R2!1>-!"#$%&'&$(!

+4\-#(Q-(1b0![&(&01#2!4^![&(-0!i!T(-#+2!$(/!7$1&4($'!T'-,1#&,&12!3+-(,2?!1>-!$*14(4Q4*0!#-+*'$14#?!$(/!,4QU&'-/!R2!1>-!)k4!

E$*'4!84+-(-#$1&4(!3004,&$1&4(!58ZdT7H)E9P!=>&'-!$''!1>-!/$1$!&0!&(!E4#1*+*-0-?!&1!&0!-$0&'2!$,,-00&R'-!4('&(-!$1!

>11U_SSNNNP$(--'P+4\PR#!$(/!>11U_SSNNNP,4+-(0UP,4QPR#P!!
;BC

!E$1*0,4?!Z$4!3(14(&4![4#-&#$P!x"$'$(y4!T(-#+q1&,4!7$,&4($'!p!3(4!"$0-!ABBM!p!@$/40!U#-'&Q&($#-0!p![[TPx!;;!3*+P!ABBIP!

THQ$&'P!ABBM!/$1$!-01&Q$1-0!U#4\&/-/!R2!"#$%&'&$(![&(&01#2!4^![&(-0!i!T(-#+2!5[[T9P!
;BL

!)--!`[&1&+$1&4(!4^!ded!-Q&00&4(0!*0&(+!0*+$#,$(-!R&4-1>$(4'a!R2!.0$&$0!8P![$,-/4!$(/!h4$f*&Q!TP3P!)-$R#$!&(!)*+$#,$(-!

T1>$(4'_!84(1#&R*1&4(0!14!8'&Q$1-!8>$(+-![&1&+$1&4(!$(/!1>-!T(\&#4(Q-(1!-/&1-/!R2!E-1-#!n**#R&-#!$(/!h40!\$(!/-!V44#-(!

5ABBM9P!
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!

0*UU'2!,4(1#$,10!N&1>!U4N-#!/&01#&R*1&4(!,4QU$(&-0P
;BG

!"$0-/!4(!-KU-#1!-01&Q$1-0?!$!

#-$04($R'-!$UU#4K&Q$1&4(!&0!1>$1!,4+-(-#$1&4(!0*#U'*0!^4#!ABAA!N&''!R-!&(!-K,-00!4^!;;G?BBB!

d=>P
;BD
!X>-0-!$#-!R$0-/!(41!4('2!4(!1>-!^$,1!1>$1!1>-#-!N&''!R-!$//&1&4($'!-'-,1#&,&12!

&(,4#U4#$1-/!&(14!1>-!+#&/!-\-#2!2-$#!1>#4*+>!ABAA?!-&1>-#!1>#4*+>!1>-!0,>-/*'-/!+4\-#(Q-(1!

$*,1&4(0!4#!\&$!4U-(!Q$#]-1!0$'-0?
;B<!

R*1!$'04?!N>-(!1>-!$//&1&4($'!0*+$#,$(-!R&4Q$00!5&P-P?!

`1#$0>a9!&0!*0-/!^4#!U4N-#!U#4/*,1&4(?!1>-!U4N-#!+-(-#$1&4(!\$'*-0!N&''!&(,#-$0-!14!$R4\-!;BB!

]=>!U-#!14(!4^!,$(-!N&1>&(!1>-!/-,$/-!5&(,'*/&(+!R$+$00-!$(/!LBc!4^!1>-!01#$N!U#-\&4*0'2!

R*#(-/!&(!1>-!^&-'/9P
;BM

!!

!

.(!4#/-#!14!U#4\&/-!$!^*''!U&,1*#-!4^!>4N!'$#+-!1>-!-'-,1#&,&12!0*#U'*0!&0!$'#-$/2?!$(/!&(!>4U-0!4^!

,4##4R4#$1&(+!1>-!($1&4($'!/$1$!U#4\&/-/!R2!1>-![&(&01#2!4^!T(-#+2?!67.83!0*#\-2-/!-\-#2!Q&''!

1>$1!&0!$!Q-QR-#!4^!1>-!1#$/-!$004,&$1&4(!$(/!4R1$&(-/!/$1$!^4#!-'-,1#&,&12!0*#U'*0!^-/!&(14!1>-!

+#&/!&(!ABBMP!Z^!1>-!;AL!Q&''0!1>$1!$#-!67.83!Q-QR-#0?!CI!Q&''0!#-U4#1-/!-KU4#1&(+!$!141$'!4^!

C?BDA!d=>!-'-,1#&,&12!0*#U'*0-0!&(14!1>-!+#&/!&(!ABBMP
;BI

!!"$0-/!4(!1>-!,4(0&/-#$R'-!0$QU'-!

5$R4*1!1N4H1>&#/!4^!$''!0*+$#,$(-!U#4/*,-/!&(!"#$%&'!&(!ABBM9?!1>-!$\-#$+-!,4+-(-#$1&4(!0*#U'*0!

^4#!$''!0*+$#,$(-!Q&''0!&(!"#$%&'!N$0!-01&Q$1-/!$1!;BPG!]=>S1!&(!ABBMP!3(/?!&^!N-!4('2!&(,'*/-!1>-!

CI!Q&''0!1>$1!#-U4#1-/!U#4\&/&(+!0*#U'*0!-'-,1#&,&12!14!1>-!+#&/?!1>-!$\-#$+-!^4#!1>-!-KU4#1&(+!

Q&''0!N$0!$UU#4K&Q$1-'2!AG!]=>S1!&(!ABBM?!N>&,>!&0!(-$#'2!-f*$'!14!1>-!\$'*-0!U#4U40-/!R2!

[&,>$-'!=$(+!&(!dYTTXP
;;B

!J&($''2?!$0!U#44^!1>$1!&QU#4\-Q-(10!$#-!4(+4&(+?!$R4*1!ABc!4^!1>-!

Q&''0!$#-!$'#-$/2!U#4/*,&(+!LB!]=>S1!$(/!1>-!4\-#N>-'Q&(+!-\&/-(,-!&0!1>$1!1>&0!+#4N1>!1#-(/!

N&''!,4(1&(*-?!R41>!&(!0,4U-!$(/!0,$'-P!

!

30!N-!/-1$&'-/!&(!4*#!-$#'&-#!,4QQ-(10!14!1>-!)1$1-!4^!8$'&^4#(&$b0!3&#!Y-04*#,-0!"4$#/!/*#&(+!

1>-!W4N!8$#R4(!J*-'!)1$(/$#/!5W8J)9!U#4,--/&(+0?!N>&,>!67.83!0*RQ&11-/!14!1>-!TE3!@4,]-1!

^4#!1>-!YJ)A!4(!)-U1-QR-#!A?
;;;
!0*+$#,$(-!Q&''0!&(!"#$%&'!N&''!044(!U#4/*,-!$\-#$+-0!4^!

<G]=>S1!R2!*0&(+!$''!R$+$00-!&(!>&+>HU#-00*#-!01-$Q!0201-Q0P
;;A
!e4N-\-#?!0&(,-!1>-!1#-(/!

14N$#/0!Q-,>$(&%$1&4(!5&P-P?!(4!,$(-!R*#(&(+9!&0!N-''!*(/-#N$2!5&P-P?!#4*+>'2!>$'^!4^!>$#\-01-/!

$#-$9?
;;C

!-KU-#10!U4&(1!4*1!1>$1!&1!&0!#-$04($R'-!14!-KU-,1!1>$1!R2!ABAA!$\-#$+-!Q&''0!N&''!>$\-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;BG!

)--!`"#$%&'!14!&(\-01!âA;PA!R&''&4(!&(!,4+-(-#$1&4(a!&(!X>-!T,4(4Q&01!.(1-''&+-(,-!6(&1!5;!@-,-QR-#!ABBM9P!!
;BD

!)--!8ZdT7H)E!^4#!$//&1&4($'!/$1$!$(/!&(^4#Q$1&4(?!

>11U_SSNNNP,4+-(0UP,4QPR#S,4+-(0USN4#]0>4USABBMS"&4-'-1#&,&/$/-{T73)T{B;;BABBMPU/^!!
;B<

!)&'\-01#&(?!8$#'40!Y4R-#14P!x"&4-'-1#&,&/$/-!H!Y-/*%&(/4!TQ&00z-0!-!3+#-+$(/4!V$'4#!$4!)&01-Q$!T'q1#&,4!7$,&4($'Px!

:STMUV!$P!E#-0-(1$1&4(!Q$/-!$1!T1>$(4'!)*QQ&1!&(!)$4!E$*'4?!"#$%&'P?!A!h*(-!ABBIP!=-RP!;!)-U1P!ABBIP!
;BM

!J4#!^*#1>-#!/-1$&'0?!U'-$0-!#-\&-N!X-,>(&,$'HT,4(4Q&,!T\$'*$1&4(!^4#!1>-!J*''!60-!)*+$#,$(-!"&4Q$00!&(!"#$%&'?!Ü$*1>4#b0!

1#$(0'$1&4(!^#4Q!E4#1*+*-0-à?!h4$f*&Q!)-$R#$?!6(&\-#0&/$/-!T01$/*$'!/-!8$QU&($0?!h*'2!ABBMP!!!
;BI

![4#-!/-1$&'-/!0*UU4#1&(+!&(^4#Q$1&4(!N$0!U#4\&/-/!14!83Y"!4(!$!`84(^&/-(1&$'!"*0&(-00!.(^4#Q$1&4(a!R$0&0!&(!h*(-!ABBIP!
;;B

!)--!`W&^-H82,'-!T(-#+2!60-!$(/!d#--(>4*0-!d$0!TQ&00&4(!.QU'&,$1&4(0!4^!"#$%&'&$(!)*+$#,$(-!T1>$(4'!)&Q*'$1-/!N&1>!1>-!

dYTTX![4/-'?a!R2![&,>$-'!=$(+!-1!$'P!&(!.(1-#($1&4($'!)*+$#!h4*#($'!5ABBM9?!$\$&'$R'-!4('&(-!$1!

>11U_SSNNNP1#$(0U4#1$1&4(P$('P+4\SU/^0S3JSGAIPU/^P!
;;;

!)--!x84QQ-(1!0*RQ&11-/!R2!"#$%&'&$(!)*+$#,$(-!.(/*01#2!3004,&$1&4(!567.839?!@4,*Q-(1!.@!TE3HejHZ3YHABBGHB;D;H

;<D;P;Px!W-11-#!14!T(\&#4(Q-(1$'!E#41-,1&4(!3+-(,2?!@4,]-1!TE3HejHZ3YHABBGHB;D;P!A!)-U1P!ABBIP![)P!TE3SZX3j?!

=$0>&(+14(?!@8P!
;;A

!)--!U$+-0!GH;B!4^!4*#!3U#&'!;D!'-11-#!14!83Y"P!
;;C

!X>-0-!-01&Q$1-0!$#-!Q$/-!R2!1>-!"#$%&'&$(!)U$,-!3+-(,2!5.7ET9!$(/!$#-!R-24(/!$(2!/&0U*1-!14/$2P!X>-!#-0*'1&(+!U-#,-(1$+-0!

$#-!^#4Q!#-Q41-!0-(0&(+!$($'20&0!$(/!Q$/-!U*R'&,!4(!1>-!.(1-#(-1!50--!>11U_SSNNNP/0#P&(U-PR#S,$($0$1S!R*1!4('2!&(!

E4#1*+*-0-9P!X>-!.7ET!^&+*#-0!,4##4R4#$1-!8X8b0!4N(!01$1&01&,$'!$($'20&0!](4N!$0!1>-!`8X8![*1*$'!84(1#4'0!5E$QU$!$(/!3+#4H

.(/*01#&$'9?!$+$&(!4('2!$\$&'$R'-!&(!E4#1*+*-0-P!!
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R$0-/!0201-Q0a!+&\-(!1>-2!$#-!$'N$20!/&0U$1,>-/!N>-(!1>-!Q&''!&0!4U-#$1&(+P!84(0-f*-(1'2?!

1>-2!$#-!&(!1>-!'4N-01!#$(+-!&(!1-#Q0!4^!`\$#&$R'-!*(&1!,401!58V6?!&(!E4#1*+*-0-9!^4#!1>-!1>-#Q$'!

0201-Q0P
;C;
!.1!&0!$'04!&QU4#1$(1!14!(41-!1>$1!1>-!Z7)!,4(0&/-#0!1>$1!1>-!-(-#+2!0*+$#,$(-!Q&''0!

0*UU'2!14!1>-!+#&/!$''4N0!^4#!1>-!#-/*,1&4(!4^!1>-!*0-!4^!41>-#!1>-#Q$'!U4N-#!U'$(10?!N&1>!>&+>-#!

,4010?!N>&,>!N4*'/!>$\-!R--(!/&0U$1,>-/!^4#!>2/#4'4+&,$'!0$^-12!#-$04(0P!

#
PX# &ZJDDJHND#.MELJGD#IMHZ#3JHEKEPGMJPJGS#

!

X>-!-Q&00&4(0!$\4&/-/!R2!1>-!R$+$00-!+-(-#$1-/!-(-#+2!0*#U'*0!14/$2!$#-!N-''!#-U#-0-(1-/!R2!

1>-!-Q&00&4(!^$,14#!^4#!1>-!-'-,1#&,&12!+#&/b0!4U-#$1&(+!Q$#+&(P!3''!R$+$00-H/-#&\-/!-(-#+2!

0*UU'&-/!14!1>-!+#&/!&0!$,,4*(1-/!&(!1>-!4U-#$1&4($'!U#4,-/*#-0!$0!0$\&(+!N$1-#!&(!1>-!>2/#4!

#-0-#\4&#0?!1>-#-^4#-!#-/*,&(+!1>-!(--/!14!/&0U$1,>!.4#4;"#-.%201!U4N-#!+-(-#$14#0!^*-'-/!R2!

($1*#$'!+$0!4#!41>-#!^400&'!^*-'0P!6(/-#!1>-!.E88!$*0U&,-0?!04Q-!Q-1>4/4'4+&-0!>$\-!R--(!*0-/!

^4#!&10!-\$'*$1&4(?!0*,>!$0!0&QU'-!4#!$/o*01-/!Q$#+&(?!/&0U$1,>!/$1$!$($'20&0?!4#!$\-#$+-!

4U-#$1&(+!Q$#+&(P!e4N-\-#?!1>-!*0-!4^!1>-!/&0U$1,>!/$1$!&0!1>-!Q401!#-,4QQ-(/-/!R2!.E88P
;CA
!!

!

X>-!-Q&00&4(!^$,14#!,$(!R-!,$',*'$1-/!$0!1>-!N-&+>1-/!$\-#$+-!4^!1>-!-Q&00&4(!^$,14#0!^4#!1>-!

U4N-#!+-(-#$1&4(!*(&10!0*UU'2&(+!1>-!;Bc!54^!141$'!/&0U$1,>-/!-(-#+29!$1!1>-!'4N-01!U#&4#&12!

/&0U$1,>!5,$',*'$1-/!-$,>!>4*#9P!30!$(!-K$QU'-?!1>-!1$R'-!R-'4N!U#-0-(10!1>-!$\-#$+-!^*-'!Q&K!

^4#!-'-,1#&,&12!+-(-#$1&4(!&(!1>-!+#&/b0!4U-#$1&(+!Q$#+&(!&(!@-,-QR-#!ABBM?!R$0-/!4(!/&0U$1,>!

/$1$!U#4\&/-/!R2!Z7)!^4#!-$,>!>4*#!4^!1>-!/$2!/*#&(+!1>$1!Q4(1>?!1>-!'$1-01!$\$&'$R'-P
;CC
!!5.1!&0!

-KU-,1-/!1>$1!1>-!+4\-#(Q-(1!N&''!Q$]-!$//&1&4($'!/$1$!$\$&'$R'-!&(!1>-!,4Q&(+!Q4(1>0P9!

!

!VEMCOE#*FEK#5JQ#IHM#&KEPGMJPJGS#-ENEMCGJHN#JN#3MCUJKJCN#-MJL[D#$REMCGJNO#5CMOJN#\1EPEZYEM#:==]X#
e2/#4! ;P;;c!

=&(/! BPALc!

7*,'-$#! ;MPIIc!

7$1*#$'!+$0! DBPALc!

84$'! ;LPC<c!

@&-0-'!4#!J*-'!4&'! CPDCc!

84]-H4\-(!+$0! ;PL;c!

)4*#,-_![8X!5ABBI9?!R$0-/!4(!^#4Q!Z7)!/$1$!^4#!@-,!ABBMP!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3Q-#&,$(!@-\-'4UQ-(1!"$(]?!h*(-!ABB<P!)*01$&($R'-!@-\-'4UQ-(1!@-U$#1Q-(1?!h*(-!ABB<P!=-RP!;!)-U1P!ABBIP!

r>11U_SS&/R/4,0P&$/RP4#+SN0/4,0S+-1/4,*Q-(1P$0UKt/4,(*Qu;GMG<LDsP!
;CB

!.R&/P!
;C;

!"$+$00-!U4N-#!>$0!$!8V6!'-00!1>$(!Yâ;BB!U-#![=>?!N>&'-!04Q-!^*-'!4&'?!/&-0-'!$(/!W7d!>$\-!8V6!4\-#!YâCBB!U-#![=>!

$,,4#/&(+!14!Z7)P!
;CA

!x8@[_!84(04'&/$1-/![-1>4/4'4+2!^4#!T'-,1#&,&12!d-(-#$1&4(!^#4Q!"&4Q$00!Y-0&/*-0!H!V-#0&4(!IPx!8@[_!8@[He4Q-P!=-RP!;!

)-U1P!ABBIP!r>11U_SS,/QP*(^,,,P&(1SQ-1>4/4'4+&-0S@"S�JhL;)Ch;<XWj8=IBL@AD=hÑ<)XMXWS\&-NP>1Q'sP!
;CC

!"#$%&'P![&(&01#2!4^!),&-(,-!i!X-,>(4'4+2!5[8X9P!)-,#-1$#&$1!4^!E4'&,2!$(/!Y-0-$#,>!i!@-\-'4UQ-(1!5)TET@9?!8'&Q$1-!8>$(+-!

844#/&($1&4(P!^)"14050J.J.&#)&#'"%50,#)"#5&14"(#)"#"1"%20.#"#J&1(+-&#)"#J&-=+(408",#).#-.%2"-#)"#&'"%.J.&#)&#!0(4"-.#

^14"%,02.)&#U.J0&1.,P!"2!3($!8$#4'&($!3\%$#$/-'P!"#$0&'&$?!@J_![8XS)TET@?!ABBIP!!
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!

!

.(!,4(,'*0&4(?!,4(0&/-#&(+!1>-!U#-/4Q&($(1!*0-!4^!($1*#$'!+$0!1>-#Q$'!U'$(10!&(!1>-!"#$%&'&$(!

4U-#$1&(+!Q$#+&(!+-(-#$1&4(!Q&K?!$(/!#-,4+(&%&(+!1>$1!1>-!Q$#+&(!N4*'/!+#4N!N&1>!^400&'!^*-'0!

&(!"#$%&'?!N-!0*++-01!1>-!$/4U1&4(!4^!($1*#$'!+$0!-Q&00&4(!^$,14#0!^4#!-'-,1#&,&12!,#-/&10!

-\$'*$1&4(!N&1>&(!1>-!/&0U'$,-Q-(1!Q-1>4/?!N>&,>!N4*'/!#-0*'1!&(!$(!-Q&00&4(0!,#-/&1!

0*+$#,$(-!,4+-(-#$1&4(!-'-,1#&,&12!0*#U'*0P!:"4"%0(#'.%0=+(?!TE3b0!'&^-,2,'-!$($'20&0!0>4*'/!R-!

$/o*01-/!^#4Q!LLc!14!G<c!ded!#-/*,1&4(!,4QU$#-/!14!R$0-'&(-!+$04'&(-!&(!1>-!;BB!2-$#?!Ac!

/&0,4*(1!0,-($#&4P!!

!

_V!! +019&*&<1-&()'!.,`#,'-,3!
!

.(!1>-!,4*#0-!4^!4*#!#-\&-N!4^!TE3b0!'&^-,2,'-!$($'20&0!$!(*QR-#!4^!f*-01&4(0!>$\-!R--(!#$&0-/!

N&1>!TE3!01$^^!1>$1!#-Q$&(!*($(0N-#-/P!.(!4#/-#!14!-(0*#-!1>-!Q401!$,,*#$1-!^*''!'&^-,2,'-!

$($'20&0!4^!1>-!0*+$#,$(-!-1>$(4'!U$1>N$2?!N-!R-'&-\-!1>$1!TE3!0>4*'/!U#4\&/-!$(0N-#0!+&\-(!

&10!01$1-/!+4$'!4^!1#$(0U$#-(,2!$(/!0,&-(1&^&,H&(1-+#&12!U#&4#!14!^&($'&%&(+!1>-!'&^-,2,'-!$($'20&0P
;CL
!!

j*-01&4(0!^4#!N>&,>!67.83!#-f*-010!,'$#&^&,$1&4(_!!

!
1Y!.CNE#3FMNJNO"#e4N!N$0!0*+$#,$(-!01#$N!R*#(&(+!,$',*'$1-/!&(!1>-!'&^-,2,'-t!30!
(41-/!&(!4*#!'-11-#!14!83Y"b0!W8J)!$0!N-''!$0!&(!dYTTX!Q-1>4/4'4+2?!1>-!$\-#$+-!

1#$0>!5'-$\-0!$(/!14U09!&0!BP;L!1!5/#2!Q$009S1!,$(-!01$']0P!!
!
$Y!+GMCT#8JEKL"#=>$1!\4'*Q-0!4^!01#$N!>$#\-01-/!$(/!U-#,-(1$+-0!4^!1>$1!01#$N!

U#4,-00!$1!Q&''!>$0!TE3!$00*Q-/!^4#!14/$2!$0!N-''!$0!^4#!ABAA!0,-($#&40t!!30!(41-/!

-$#'&-#!&(!1>&0!0-,1&4(?!1>-!#$U&/!&(,#-$0-0!&(!Q-,>$(&%$1&4(!0*++-01!1>$1!ABAA!

-01&Q$1-0!,4*'/!R-!*(/-#01$1-/P!TE3!0>4*'/!,$#-^*''2!#-\&-N!&10!-01&Q$1-0!$(/?!

>4U-^*''2?!Q$]-!1>-!&(^4#Q$1&4(!1#$(0U$#-(1!14!01$]->4'/-#0P!
!
<Y!2MCNDRHMGCGJHN#JN#,"+"#.0!TE3!(41!/4*R'-H,4*(1&(+!1#$(0U4#1!-Q&00&4(0!&(!1>-!

6(&1-/!)1$1-0!^4#!0*+$#,$(-!-1>$(4't!.(!TE3b0!0U#-$/0>--1!TE3HejHZ3YHABBGHB;D;H

BIGBPC?!-Q&00&4(0!#-'$1-/!14!1>-!&1-Q!`J*-'!E#4/*,1&4(a!$#-!,$',*'$1-/!^#4Q!$!1$R'-!

-(1&1'-/!`)*+$#,$(-!T1>$(4'!E#4/*,1&4(!i!X#$(0U4#1!&(!1>-!6P)P!U-#!QQ"1*!J*-'Pa!

3UU$#-(1'2?!1>-!\$'*-0!N-#-!1$]-(!^#4Q!dYTTX!$(/!$#-!0$&/!14!&(,'*/-!-1>$(4'!

/&01#&R*1&4(!&(!1>-!6(&1-/!)1$1-0P!.^!1>&0!&0!1>-!,$0-?!1>-!&1-Q!`Z1>-#!5^*-'!$(/!

^--/014,]!1#$(0U4#19?a!N>&,>!$'04!&(,'*/-0!-1>$(4'!1#$(0U4#1!&(0&/-!1>-!6P)P?!

#-U#-0-(10!$!/4*R'-!,4*(1&(+!4^!1>-!0$Q-!-Q&00&4(0!$(/!0>4*'/!R-!,4##-,1-/!&(!1>-!

J&($'!Y*'-P!
!

3Y!$PECN#2MCNDRHMG"#e4N!&0!1>-!`>$*'!R$,]a!0>&UU&(+!-Q&00&4(0!,$',*'$1-/!&(!1>-!TE3!

Q4/-'t!=>-(!*0&(+!dYTTX!^4#!,$',*'$1&(+!1>-!^*-'!4&'!(--/-/!^4#!-1>$(4'!1#$(0U4#1!

^#4Q!"#$%&'!14!1>-!6(&1-/!)1$1-0?!04Q-!>$\-!Q&01$]-('2!$00*Q-/!1>$1!4,-$(!1$(]-#0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;CL

!TE3!Z^^&,-!4^!1>-!),&-(,-!3/\&04#2?!d*&/$(,-!4(!1>-!@-\-'4UQ-(1?!T\$'*$1&4(?!$(/!3UU'&,$1&4(!4^!T(\&#4(Q-(1$'![4/-'0?!

TE3S;BBSÑHBISBBC?!$1!LM!5[$#P!ABBI9P!3\$&'$R'-!4('&(-!$1!>11U_SSNNNP-U$P+4\S^-/#+01#STE3HYT)T3Y8eSABBIS[$#,>S@$2H

C;S#<;MCP>1Q!!
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!

N4*'/!#-1*#(!14!"#$%&'!-QU12!5$'Q401!/4*R'&(+!1>-!^*-'!,4(0*QU1&4(9P!=-!>$\-!

^4*(/!1>$1!dYTTX!N4*'/!(41!$''4N!0-11&(+!1>-!`>$*'!R$,]a!\$'*-!14!%-#4?!04!N4*'/!

#-,4QQ-(/!&1!0-11&(+!&1!14!,'40-!%-#4!04!$0!(41!14!$#1&^&,&$''2!&(^'$1-!1#$(0U4#1$1&4(0!

-Q&00&4(0P!!
!

,Y!.BHJPE#HI#(0..#1CGC"#3UU$#-(1'2!TE3!>$0!,>40-(!14!*0-!.E88b0!d'4R$'!=$#Q&(+!

E41-(1&$'!5d=E9!^$,14#0!^#4Q!1>-!0-,4(/!$00-00Q-(1!#-U4#1!&(01-$/!4^!1>-!Q4#-!

#-,-(1!ABB<!*U/$1-/!\$'*-0P!.0!1>$1!1>-!,$0-t!.^!04?!N>$1!&0!TE3!R$0&0!^4#!,>440&(+!

1>-!4'/-#!d=E!\$'*-0!^4#!YJ)At!
!

3"# (50'$%(/-#@(/1('&.2A#4(*&.8.4&#.!4.,4!2($/+##
!

X>-!&(,'*0&4(!4^!-Q&00&4(0!$004,&$1-/!N&1>!&(/&#-,1!'$(/!*0-!,>$(+-0!5.W689!&(!'&^-,2,'-!Q4/-'&(+!

>$0!R--(!,4(1#4\-#0&$'
;CG

!$(/!1>-!04*#,-!4^!\$#&4*0!$,$/-Q&,!$($'20&0?
;CD

!,#&1&f*-0?
;C<
!$(/!U4'&,2!

#-,4QQ-(/$1&4(0P
;CM

!=-!R-'&-\-!1>-!0,&-(,-!4^!&(/&#-,1!-^^-,10!&0!-\4'\&(+!$(/!Q$2!(41!R-!

#-$/2!^4#!#-+*'$14#2!$,1&4(P!E*11&(+!$0&/-!1>-!.W68!/-R$1-?!&(!1>&0!0-,1&4(?!N-!N&''!^4,*0!4(!-&+>1!

]-2!$#-$0!4^!TE3b0!&(/&#-,1!'&^-,2,'-!,$',*'$1&4(0!1>$1!#-f*&#-!&QU#4\-Q-(10!U#&4#!14!1>-!J&($'!

Y*'-P!!

!

FV! M1)3!400(<1-&()!a(3,0'!3(!)(-!:9(5&3,!-7,!4)'8,9'!>:4!J,,3'!
#
3'1>4*+>!/&^^-#-(1!Q-1>4/4'4+&,$'!$'1-#($1&\-0!,$(!R-!-01$R'&0>-/!^4#!Q-$0*#&(+!ded!

-Q&00&4(0!$004,&$1-/!14!.W68?!1>-#-!&0!$!R#4$/!,4(0-(0*0!$Q4(+!-KU-#10!1>$1!1>-!

Q-1>4/4'4+&-0!#-'2!4(!1>-!,4QR&($1&4(!4^!+-40U$1&$'!$($'20&0?!^4#!/-^&(&(+!1>-!U$01!$(/!1>-!

,*##-(1!'$(/!*0-!,>$(+-0?!$(/!-,4(4Q&,HR$0-/!Q4/-'0!1>$1!0>4*'/!*0-!&(^4#Q$1&4(!^#4Q!

+-40U$1&$'!$($'20&0!$0!&(U*10!^4#!U#4o-,1&(+!0*UU'2?!/-Q$(/?!'$(/!*0-!$(/!'$(/!,4QU-1&1&4(!^4#!

$+#&,*'1*#$'!U#4/*,10P!

!

E$#1&$'!-f*&'&R#&*Q!N4#'/N&/-!Q4/-'0?!$0!J3EY.b0!N4#'/!Q4/-'0?!N-#-!/-\-'4U-/!14!Q-$0*#-!

'$(/!$''4,$1&4(!$(/!(--/!$//&1&4($'!&QU#4\-Q-(10!14!U#4o-,1!'$(/!*0-!,>$(+-0P!X>40-!

&QU#4\-Q-(10!&QU'2!1>-!/-\-'4UQ-(1!4^!/-1$&'-/!($1&4($'!Q4/-'0!1>$1!$#-!$R'-!14!,$U1*#-!

,>$(+-!&(!'$(/!*0-!N&1>&(!1>-!,4*(1#&-0!$(/!(41!4('2!4(!1>-!,4*(1#2P!W&]-N&0-!$!/-1$&'-/!Q4/-'!

>$0!R--(!*0-/!^4#!6(&1-/!)1$1-0!5-P+P?!J3)Z[9?!0&Q&'$#!Q4/-'0!0>4*'/!$'04!>$\-!R--(!*0-/!^4#!

41>-#!,4*(1#&-0P!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;CG

!E4N-#?!)1-U>-(P!x.^!$!X#--!J$''0!&(!1>-!J4#-01?!3#-!"&4^*-'0!X4!"'$Q-t!.1Ä0!741!T$02!"-&(+!d#--(Px!K;"#N.,,#!4%""4#i&+%1.,!

Ü7-N!}4#]?!7}à!;;!74\P!ABBMP!=-RP!;!)-U1P!ABBIP!r>11U_SS4('&(-PN0oP,4QS$#1&,'-S)";AADCD<;;BGIB;GIMIP>1Q'sP!
;CD

!Y$1>Q$((?!Y-+&0?!3'-K$(/#-!)%]'4?!$(/!Y4R-#14!),>$-^^-#P!xW$(/!*0-!,4QU-1&1&4(!^4#!U#4/*,1&4(!4^!^44/!$(/!'&f*&/!R&4^*-'0_!

3(!$($'20&0!4^!1>-!$#+*Q-(10!&(!1>-!,*##-(1!/-R$1-Px!*"1"<.=,"#M1"%2G!CGP;!5ABBI9_!;LHAAP!
;C<

!W&0]$?!3/$Q?!$(/!Y&,>$#/!E-##2P!x.(/&#-,1!'$(/!*0-!-Q&00&4(0!&(!1>-!'&^-!,2,'-!4^!R&4^*-'0_!#-+*'$1&4(0!\0!0,&-(,-Px!L0&5+",(3#

L0&'%&)+J4(#.1)#L0&%"501012!CPC!5;<!3U#!ABBI9_!C;MHAMP!
;CM

dP!E>&''&U!Y4R-#104(!-1!$'P!x)*01$&($R'-!"&4^*-'0!Y-/*K_!),&-(,-HR$0-/!U4'&,2!&0!-00-(1&$'!^4#!+*&/&(+!$(!-(\&#4(Q-(1$''2!

0*01$&($R'-!$UU#4$,>!14!,-''*'40&,!R&4^*-'0Px!!J0"1J"!GMIM1>!0-#P!CAA!5ABBM9_!LIHGB!
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!

X>-!*($\$&'$R&'&12!4^!,4*(1#2!0U-,&^&,!Q4/-'0?!$0!N-''!$0!'$,]!4^!/-1$&'-/!+-40U$1&$'!&(^4#Q$1&4(!

14!/-^&(-!,4*(1#2HR$0-/!U$11-#(0!4^!'$(/!*0-!,>$(+-0?!'-$/!TE3!14!-01$R'&0>!$!Q-1>4/4'4+2!1>$1!

/4-0!(41!#-^'-,1!1>-!R-01!0,&-(,-!$\$&'$R'-!$1!1>&0!1&Q-P!)4Q-!Q-1>4/4'4+&,$'!,>4&,-0!Q$/-?!

0*,>!$0!1>-!$00*QU1&4(!1>$1!U$01*#-0!$(/!0$\$(($0!/&0U'$,-/!0>4*'/!(-,-00$#&'2!R-!

,4QU-(0$1-/!4\-#!41>-#!'$(/0,$U-0!/&0U'$,&(+!^4#-01!$(/!0>#*R'$(/?!#-\-$'!1>-!0,&-(1&^&,!

*(,-#1$&(12!4^!1>-!$($'20&0!&(!1>-!E#4U40-/!Y*'-P!

!

=-!#-,4+(&%-!1>-!3/Q&(&01#$14#b0!U*R'&,!01$1-Q-(1!1>$1?!U#&4#!14!1>-!J&($'!Y*'-?!TE3!N&''!

`f*$(1&^2!1>-!*(,-#1$&(12!$004,&$1-/!N&1>!0U-,&^&,$''2!1>-!&(1-#($1&4($'!&(/&#-,1!'$(/!*0-!,>$(+-!

-Q&00&4(0Pa
;CI

!d&\-(!1>-!E#4U40-/!Y*'-b0!0>4#1,4Q&(+0!&(!1-#Q0!4^!+-40U$1&$'!$($'20&0!$(/!

-,4(4Q&,!Q4/-'&(+?!TE3!0>4*'/!$/4U1!$!N&/-#!#$(+-!4^!$00*QU1&4(0!N&1>!#-0U-,1!1>-!\$'*-0!4^!

8ZA!-Q&00&4(0!#-'-$0-/P!

#
CV! H',!.,/&()10!a(3,0'!87,)!451&01$0,!
#

TE3!>$0!#-'&-/!4^!1>-!J3EY.
;LB
!Q4/-'!$0!1>-!U#&Q$#2!144'!^4#!,$',*'$1&(+!&(/&#-,1!'$(/!*0-!

,>$(+-0!4*10&/-!1>-!6(&1-/!)1$1-0P!=-!R-'&-\-!1>$1!N>&'-!1>-!J3EY.!Q4/-'!,$(!R-!*0-/!4(!$!

+'4R$'!'-\-'?!TE3!0>4*'/!/-^-#!14!#-+&4($'!4#!0*RH($1&4($'!Q4/-'0!N>-(-\-#!1>-0-!$#-!

$\$&'$R'-P
;L;
!J4#!1>-!J&($'!Y*'-?!67.83!#-0U-,1^*''2!0*RQ&10!1>$1!TE3!*0-!1>-!"#$%&'!W$(/!60-!

[4/-'!5"W6[9?!N>&,>!>$0!R--(!/-\-'4U-/!R2!#-0-$#,>-#0!&(!"#$%&'!&(!,44#/&($1&4(!N&1>!J3EY.!

Q4/-'-#0!$1!.4N$!)1$1-!6(&\-#0&12P!30!1>-!$*1>4#0!&(/&,$1-?!"W6[!`#-U#-0-(10!$1!$!%"20&1.,!'-\-'!

1>-!/2($Q&,0!4^!1>-!"#$%&'&$(!$+#&,*'1*#$'!0-,14#0?!,$U1*#&(+!,$*0-H-^^-,1!#-'$1&4(0!1>$1!$#-!(41!

$\$&'$R'-!R2!&(1-#($1&4($'!4#!($1&4(N&/-!Q4/-'0Pa
!;LA

!!!

!

60&(+!,4(0-#\$1&\-!$00*QU1&4(0?!"W6[!&(/&,$1-/!1>$1!*(/-#!1>-!YJ)A!0,-($#&40?!0*+$#,$(-!

-1>$(4'!ded!#-/*,1&4(0!,4QU$#-/!14!+$04'&(-!N4*'/!R-!DI!U-#,-(1!$(/!DB!U-#,-(1!^4#!;BB!2-$#!

N&1>!$!Ac!/&0,4*(1!#$1-!$(/!CB!2-$#0!N&1>!(4!/&0,4*(1!#$1-?!#-0U-,1&\-'2P!.(!1>-&#!0*RQ&11$'!14!

TE3?!"W6[!Q4/-'-#0!#-,4+(&%-/!1>-!,4(0-#\$1&\-!($1*#-!4^!1>-&#!#-0*'10!R2!01$1&(+_!

!

`J&#01?!N-!>$\-!*0-/!$(!4\-#-01&Q$1-/!141$'!$#-$!$\$&'$R'-!^4#!$+#&,*'1*#-!1>4*+>!&1!&0!f*&1-!

#-$04($R'-!14!-KU-,1!1>$1!,4QU-1&1&4(!-^^-,1!N4*'/!>$\-!R--(!01#4(+-#!1>$(!0,$'-!-^^-,1?!1>*0!

/&Q&(&0>&(+!-KU$(0&4(!4\-#!($1*#$'!\-+-1$1&4(P!)-,4(/?!N-!$#-!&(,4#U4#$1&(+!0&+(&^&,$(1!$Q4*(10!

4^!`.(1-#($1&4($'!^$#Q!&(U*10!$(/!J-#1!7AZa!5$0!-01&Q$1-/!R2!1>-!4#&+&($'!YJ)HA!@Y.39?!N>&,>!&0!

$'04!$004,&$1-/!N&1>!&(1-#($1&4($'!W68P!X>&0?!&(!1*#(?!&0?!R2!>2U41>-0&0?!(41!,4(0&/-#-/!>-#-?!0&(,-!

N-!>4'/!1>-!"#$%&'&$(!(-1!-KU4#10!14!$\4&/!&(1-#($1&4($'!'-$]$+-Pa
;LC
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;CI

!h$,]04(?!W&0$!EP!xTE3!3/Q&(&01#$14#Ä0!W-11-#Px!W-11-#!14!6P)P!)-($14#!X4Q!e$#]&(!5@H.4N$9P!AC!)-U1P!ABBIP![)P!T(\&#4(Q-(1$'!

E#41-,1&4(!3+-(,2?!=$0>&(+14(?!@8P!
;LB

!J3EY.!01$(/$#/!^4#!1>-!J44/!i!3+#&,*'1*#-!E4'&,2!Y-0-$#,>!.(01&1*1-!P!X>-!J3EY.!Q4/-'!&0!$!o4&(1!-^^4#1!4^!.4N$!)1$1-!

6(&\-#0&12b0!8-(1-#!^4#!3+#&,*'1*#$'!$(/!Y*#$'!@-\-'4UQ-(1!583Y@9!$(/!1>-!6(&\-#0&12!4^![&004*#&H84'*QR&$P!J4#!Q4#-!

&(^4#Q$1&4(?!0--!>11U_SSNNNP^$U#&P&$01$1-P-/*S!!!
;L;

!N&%/(;&'#&1#R05"JGJ,"#T%""1;&+("#T.(#71.,G(0(#5&%#4;"#$%&'&(")#*"80(0&1(#4&#4;"#U.40&1.,#*"1"<.=,"#6+",(#!4.1).%)#

$%&2%.-?!TE3SZX3j!84(+P!5ABBI9!51-01&Q4(2!4^!3(/#-!7$00$#9P!3''!U#-0-(1$1&4(0?!$0!N-''!$0!$*/&4!1#$(0,#&U1?!$#-!$\$&'$R'-!

4('&(-!$1!>11U_SS,'&-(1H#400P,4QS'&^-,2,'-HN4#]0>4US!!
;LA

!7$00$#?!3(/#-![P!x84QQ-(1!0*RQ&11-/!R2!3(/#-![P!7$00$#?!.(01&1*1-!^4#!.(1-#($1&4($'!X#$/-!7-+41&$1&4(0?!X>-!"#$%&'&$(!

.(01&1*1-!^4#!.(1-#($1&4($'!7-+41&$1&4(0!5.8Z7T9Px!W-11-#!14!T(\&#4(Q-(1$'!E#41-,1&4(!3+-(,2?!@4,]-1!TE3HejHZ3YHABBGHB;D;P!

;;!)-U1P!ABBIP!*"2+,.40&1(@2&8P!TE3!@4,]-1?!;L!)-U1P!ABBIP!=-RP!;L!)-U1P!ABBIP!r>11U_SSNNNP#-+*'$1&4(0P+4\SsP!
;LC

!.R&/P!
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!

_V# +1Z-#9,!+1--0,!;X)1%&<'!
!

W$,]!4^!U$01*#-!$0!$!,'$00!4^!'$(/!*0-!&(!J3EY.b0!N4#'/!Q4/-'0!$(/!1>-!U#-0*QU1&4(!4^!(4!

U$01*#-!&(1-(0&^&,$1&4(!&(!1>-!=&(#4,]!.(1-#($1&4($'!Q-1>4/4'4+2!14!,$',*'$1-!ded!-Q&00&4(!&0!

1>-!,-(1#$'!N-$](-00!4^!TE3!$($'20&0P!X>&0!&0!$!^*(/$Q-(1$'!^'$N!(41!4('2!R-,$*0-!U$01*#-!

4,,*U&-0!Q4#-!1>$(!ABB!>*(/#-/!Q&''&4(!>-,1$#-0!5<D!U-#,-(1!4^!1>-!,*##-(1!$+#&,*'1*#$'!'$(/?!

4#!#4*+>'2!4(-!>-$/!4^!,$11'-!U-#!>-,1$#-9!R*1!Q$&('2!R-,$*0-!$!'$#+-!0>$#-!4^!1>-!U$01*#-'$(/!

&0!*(/-#!'4N!0'4U-!$#-$0P!.(!41>-#!N4#/0?!U$01*#-!&0!$!N-''!0*&1-/!`'$(/!#-'-$0-#a!^4#!,#4U0P!

84QR&(&(+!1>-!U#-\&4*0!'4N!'-\-'0!4^!&(1-(0&^&,$1&4(?!N>&,>!&0!Q-$0*#-/!R2!014,]&(+!#$1-!&(/-K-0!

5(*QR-#!4#!$(&Q$'0!U-#!>-,1$#-9?!$(/!'$#+-!,4(\-#1&R&'&12!4^!U$01*#-0!14!,#4U0?!N4*'/!$''4N!

TE3b0!Q4/-'&(+!^4#!1>-!YJ)A!14!,$U1*#-!1>-!U$01*#-!&(1-(0&^&,$1&4(!&(!1>-!U#4o-,1&4(0!4^!'$(/!*0-!

,>$(+-P!

!!

741!0*#U#&0&(+'2?!"W6[!>$0!*(/-#1$]-(!0*,>!U>-(4Q-($!$(/!N$0!$R'-!14!/-\-'4U!

Q-1>4/4'4+&-0!14!Q4#-!$,,*#$1-'2!,$U1*#-!1>-!/2($Q&,0!4^!"#$%&'&$(!$+#&,*'1*#-?!1>-#-R2!

$00-00&(+!U$01*#-!&(1-(0&^&,$1&4(?!$(/?!,4(0-f*-(1'2?!>$\&(+!'$(/!$\$&'$R&'&12!$(/!0*&1$R&'&12!$0!

&(U*10!^4#!1>-!Q4/-'?!-01&Q$1-/!&(/&#-,1!'$(/!*0-!,>$(+-0P!`Z(-!4^!1>-!Q401!&QU4#1$(1!

$/\$(1$+-0!4^!"W6[!^4#!1>-!YJ)HA!#-+*'$1&4(0!&0!1>$1!1>-!Q4/-'!Q-$0*#-0!(41!4('2!'$(/!

$''4,$1&4(!R*1!$'04!'$(/!*0-!,>$(+-0P!e$\&(+!1>-!#-0*'10!4(!'$(/!*0-!,>$(+-!-01&Q$1-/!1>#4*+>!

$(!-,4(4Q&,!Q4/-'?!,$#R4(!-Q&00&4(0!,$(!R-!Q4#-!$,,*#$1-'2!,$',*'$1-/!R2!Q*'1&U'2&(+!1>-!

'$(/!*0-!,>$(+-0!^4#!0U-,&^&,!0*RH($1&4($'!#-+&4(!R2!,4##-0U4(/&(+!8ZAH-!-Q&00&4(0!^$,14#0P!Üáà!

X>&0!&0!$(!&QU4#1$(1!/&^^-#-(1&$'!0&(,-!&1!Q$]-0!1>-!,$',*'$1&4(!0&QU'-#!$(/!Q4#-!$,,*#$1-!1>$(!

1>-!1N4H01-U!$UU#4$,>!/-\-'4U-/!R2!=&(#4,]!.(1-#($1&4($'!^4#!1>-!YJ)HA!@Y.3Pa
;LL
!

!

bV! H',!I,('Z1-&10!K)*(9%1-&()!451&01$0,!&)!-7,!+(#)-9&,'!!
!

30!TE3!$/Q&10?!N>&'-!`J3EY.!Q4/-'!/4-0!U#-/&,1!>4N!Q*,>!,#4U!'$(/!N&''!,>$(+-!&(!41>-#!

,4*(1#&-0!R*1!/4-0!(41!U#-/&,1!N>$1!12U-!4^!'$(/!0*,>!$0!^4#-01!4#!U$01*#-!N&''!R-!$^^-,1-/Pa
;LG
!

84(0-f*-(1'2?!TE3!,>40-!14!*0-!#-Q41-!0-(0&(+!&Q$+-#2!^4#!$!'&Q&1-/!U-#&4/!4^!1&Q-!5ABB;H

ABBL9!14!-01&Q$1-!>4N!#-,-(1!,>$(+-0!&(!'$(/!*0-!>$\-!$^^-,1-/!^4#-01?!+#$00'$(/?!0$\$(($!$(/!

0,#*R'$(/P!X>&0!Q-1>4/4'4+2!>$0!$!(*QR-#!4^!0>4#1,4Q&(+0P!J&#01?!&1!N$0!R$0-/!&(!1>-!+$1>-#&(+!

4^!U#&Q$#2!0$1-''&1-!&Q$+-#2?!N&1>4*1!$(2!\$'&/$1&4(?!$(/!(41!&(!+-40U$1&$'!Q$U0!$\$&'$R'-!&(!

"#$%&'P!)&(,-!ABB;!.7ET!>$0!R--(!$00-00&(+!3Q$%4(!/-^4#-01$1&4(!*0&(+!+-40U$1&$'!&(^4#Q$1&4(?!

Q$]&(+!$\$&'$R'-!^4#!-K1-#($'!,4(0*'1$1&4(0!$((*$'!W37@)3X!0>$U-!^&'-0!N&1>!Q$U0!&(1-#U#-1&(+!

'$(/!*0-!,>$(+-0!U#4Q41-/!R2!1>-!/-^4#-01$1&4(P!X>40-!0$1-''&1-!&Q$+-#&-0!$#-!Q4#-!/-1$&'-/!

$(/!$,,*#$1-!1>$(!1>-!4(-0!,4''-,1-/!$(/!&(1-#U#-1-/!R2!=&(#4,]!.(1-#($1&4($'P!)-,4(/?!$0!^4*#!

4^!1>-!^&\-!TE3!#-\&-N-#0
;LD
!0*++-01-/?!R2!'44]&(+!$1!#-Q41-!0-(0&(+!/$1$!^4#!U-#&4/!N>-(!

0*+$#,$(-!U#4/*,1&4(!&(!"#$%&'!N$0!^'$1!5741-_!"#$%&'!N$0!-KU$(/&(+!1>-!U#4/*,1&4(!4^!042R-$(?!

$!,4QU'-1-'2!*(#-'$1-/!,#4U09?!&1!&0!'&]-'2!1>$1!1>-!Q-1>4/4'4+2!&0!(41!$,,*#$1-'2!,$U1*#&(+!1>-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;LL

!.R&/P!
;LG

!)--!<L!J-/P!Y-+P!$1!AGBAD!
;LD

!)--!>11U_SSNNNP-U$P+4\S41$fS#-(-N$R'-^*-'0S#^0AHU--#H#-\&-NH'$(/H*0-PU/^!!
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!

/2($Q&,0!4^!"#$%&'&$(!$+#&,*'1*#-P
;L<
!X>&#/?!N>&'-!#-Q41-!0-(0&(+!/$1$!,$(!R-!*0-^*'?!&1!Q*01!R-!

$,,4QU$(&-/!R2!+#4*(/!1#*1>&(+P!.(!^$,1?!TE3b0!U--#!#-\&-N-#?!@#P!"#&$(!=$#/'4N?!,4(,&0-'2!0$&/!

`$(2!0*UU4#1&(+!-\&/-(,-!N>-1>-#!&1!&0!+#4*(/!1#*1>!4R0-#\$1&4(0?!#-U4#10?!$(/S4#!>&+>!

#-04'*1&4(!&Q$+-#2!14!>&+>'&+>1!U41-(1&$'!-##4#0!-&1>-#!#-+&4($''2!4#!1>-Q$1&,$''2!N4*'/!R-!

>-'U^*'!&(!*(/-#01$(/&(+!1>-!U400&R'-!*(,-#1$&(12!1>-2!,4*'/!&(1#4/*,-!&(14!1>-!ded!-Q&00&4(!

-01&Q$1-0!$(/!,>$(+-!U#4o-,1&4(0Pa
;LM
!!!

!

EV! +#%#01-&5,!;,%1)3!"7(<='!B5,9,'-&%1-,'!KMH+!
!

"$0-/!4(!4*#!#-\&-N!4^!1>-!Q4/-'&(+!-QU'42-/!^4#!1>-!E#4U40-/!Y*'-?!83Y@!*0-/!0&K!0>4,]0!

$($'20-0!$,,4#/&(+!14!83Y@b0!X-,>(&,$'!Y-U4#1P
;LI
!3''!1>-!$($'2%-/!0,-($#&40!/4!(41!&04'$1-!1>-!

R&4^*-'0!0>4,]0?!,4(0&/-#&(+!1>-!0>4,]!4(!/4Q-01&,!U#4/*,1&4(!5^4#!R41>!R&4/&-0-'!$(/!-1>$(4'9!

,4QR&(-/!N&1>!$!0>4,]!4(!1>-!&QU4#1-/!-1>$(4'P!X>&0!$($'20&0!'-$/0!14!0&+(&^&,$(1!/&014#1&4(0!4(!

($1&4($'!$(/!&(1-#($1&4($'!'$(/!*0-!,>$(+-0!&QU$,10!R2!4\-#-01&Q$1&(+!1>-!.W68!4*10&/-!1>-!

6(&1-/!)1$1-0P!X>-!^&#01!`&(1-#($1&4($'a!.W68!-^^-,1!&0!/*-!14!1>-!&(,#-$0&(+!/-Q$(/!4(!,4#(H

R$0-/!-1>$(4'!$(/S4#!R&4/&-0-'!^#4Q!042R-$(0!&(!1>-!6P)PP!X>&0?!&(!1*#(?!'-$/0!14!'4N-#!6P)P!

&(1-#($1&4($'!0*UU'2!4^!1>-0-!U#4/*,10?!N>&,>!$#-!,4QU-(0$1-/!R2!&(,#-$0&(+!U#4/*,1&4(!&(!

41>-#!,4*(1#&-0!5-P+P?!"#$%&'9P!X>&0!-^^-,1!U#-,-/-0!$(2!>&+>-#!'-\-'0!4^!6P)P!&QU4#1-/!-1>$(4'!

/-Q$(/!$(/?!1>*0?!-K$,-#R$1&(+!1>-!&(/&\&/*$'!.W68!4^!^4#-&+(!U#4/*,-/!R&4^*-'!^--/014,]P!!

!

J4#!1>-!"#$%&'&$(!0U-,&^&,!,$0-?!0&(,-!1>-!,4*(1#2!&0!$(!&QU4#1$(1!&(1-#($1&4($'!U'$2-#!&(!$''!

$($'2%-/!^--/014,]0!5&P-P?!,4#(?!042R-$(0!$(/!0*+$#,$(-9?!$(/!$0!-\&/-(,-/!R2!1>-!Q4/-'!#-0*'10!

#-0U4(/&(+!14!1>-!/-Q$(/!0>4,]0!&(!U#4/*,&(+!$''!4^!1>-0-!^--/014,]0?!1>-!,*Q*'$1&\-!&QU$,1!4^!

1>-!/-Q$(/!0>4,]0!-KU4(-(1&$''2!U-($'&%-/!"#$%&'&$(!U#4/*,-/!^--/014,]0P!!

!

.(!1>-!J&($'!Y*'-?!N-!0*++-01!1>-!0>4,]0!R-!&04'$1-/!&(!1N4!$0U-,10_!J&#01?!&(!1-#Q0!4^!6P)P!

U#4/*,1&4(!$(/!&QU4#1-/!0>4,]0g!$(/?!$'04!&04'$1&(+!1>-!0>4,]!^4#!-$,>!12U-!4^!R&4^*-'0!5-1>$(4'!

$(/!R&4/&-0-'9P!Z('2!R2!$($'2%&(+!1>&0!&(/-U-(/-(1!Q$((-#!N4*'/!&1!R-!U400&R'-!14!&04'$1-!1>-!

.W68!-^^-,10!4^!$!0U-,&^&,!R&4^*-'!U$1>N$2!&(!1>-!YJ)AP!

!

GV! :9&<,!.,'Z()','!*9(%!"#ZZ0&,9!+(#)-9&,'!
!

"$0&,!-,4(4Q&,!1>-4#2!0>4N0!1>$1!$(!&(,#-$0-!4(!1>-!U#&,-!4^!$!,4QQ4/&12!N&''!&(/*,-!$(!

&(,#-$0-!&(!1>-!U#4/*,1&4(!4^!1>$1!,4QQ4/&12P!e4N-\-#?!,4*(1#&-0!#-0U4(/!/&^^-#-(1'2!14!1>-0-!

U#&,-!0&+($'0!/*-!14!1>-!,4QR&($1&4(!4^!1N4!R$0&,!^$,14#0_!5$9!$!,4*(1#2b0!&(1-#($1&4($'!

,4QU-1&1&\-(-00!$(/!5R9!&10!'$(/!$\$&'$R&'&12P!.(!$($'2%&(+!#-0U4(0-!14!U#&,-!0&+($'0?!1>-0-!^$,14#0!

0>4*'/!R-!,4QR&(-/!&(!4#/-#!14!>$\-!,4>-#-(,-!N&1>!1>-!$($'20&0!4^!-$,>!,4*(1#2!U#&,-0!

#-0U4(0-0P!J4#!-K$QU'-?!&1!&0!](4N(!1>$1!3#+-(1&($!&0!>&+>'2!,4QU-1&1&\-!&(!04Q-!$+#&,*'1*#$'!

U#4/*,10!&(!1-#Q0!4^!,4010?!2&-'/0!$(/!04!4(?!R*1!&1!/4-0!(41!>$\-!-(4*+>!'$(/!$\$&'$R&'&12!14!

0*UU4#1!/-Q$(/!0>4,]0P!Z(!1>-!41>-#!>$(/?!"#$%&'!&0!$'04!>&+>'2!,4QU-1&1&\-!.1)!>$0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;L<

!Y-Q$#]0!$1!TE3b0!Y-(-N$R'-!J*-'!)1$(/$#/b0!E*R'&,!e-$#&(+?!TE3SZX3jP!5ABBI9!5X-01&Q4(2!4^!)1-^^-(![*-''-#!$(/!Ñ-(!

84U-(>$\-#?!6(&\-#0&12!4^!.''&(4&09?!h*(-!;;?!ABBIP!)--!@4,*Q-(1!.@_!TE3HejHZ3YHABBGHB;D;H;B;<P!
;LM

!)--!U$+-!M<!5dD9!$1!>11U_SSNNNP-U$P+4\S41$fS#-(-N$R'-^*-'0S#^0AHU--#H#-\&-NH'$(/H*0-PU/^!
;LI

!)--!.@_!TE3HejHZ3YHABBGHB;D;P!
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!

,4(0&/-#$R'-!'$(/!$\$&'$R'-!^4#!$+#&,*'1*#$'!-KU$(0&4(?!^#4Q!R41>!1>-!'-+$'!,4(\-#0&4(!4^!($1*#$'!

\-+-1$1&4(!$(/!1>-!&(1-(0&^&,$1&4(!4^!,$11'-!U#4/*,1&4(P!=&1>!1>&0!&(!Q&(/?!$(2!-KU$(0&4(!&(!

"#$%&'&$(!$+#&,*'1*#-!0>4*'/!(41!>$\-!$(2!0&+(&^&,$(1!'-$]$+-!-^^-,1P!3!0&QU'-!#-\&-N!N>$1!

>$UU-(-/!&(!1>-!U$01!2-$#0!&(!"#$%&'&$(!$+#&,*'1*#-!N4*'/!&''*01#$1-!1>-!Q*'1&/&Q-(0&4($'!

/2($Q&,0!4^!$+#&,*'1*#$'!-KU$(0&4(!&(!"#$%&'_!-KU$(0&4(!4^!0-,4(/!,#4U0!U#4/*,1&4(?!

&(1-(0&^&,$1&4(!4^!U$01*#-!$#-$0!$(/!/&0U'$,-Q-(1!4^!($1*#$'!\-+-1$1&4(P!!d&\-(!1>$1!1>-!Q4/-'0!

*0-/!&(!1>-!TE3!.W68!$($'20&0!/4!(41!,4(0&/-#!'$(/!$\$&'$R&'&12!^4#!-$,>!,4*(1#2?!1>-!#-0*'10!Q$2!

(41!R-!,4(0&01-(1!&(!1-#Q0!4^!.W68!$(/!4^!'-$]$+-!-^^-,10!$Q4(+!,4*(1#&-0P!=-!*#+-!TE3!14!

-\$'*$1-!1>&0!&00*-!U#&4#!14!1>-!J&($'!Y*'-P!

!

^V! "7&*-!(*!M1)3!H',!:1--,9)'!&)!R91W&0!3#,!-(!:#$0&<!:(0&<&,'!
!

TE3!#-f*-01-/!,4QQ-(10!4(!1>-!-K1-(1!14!N>&,>!/&^^-#-(1!+4\-#(Q-(1!U4'&,&-0!1>$1!0>&^1!'$(/!

*0-!U$11-#(0!0>4*'/!R-!&(,4#U4#$1-/!&(14!1>-!^*1*#-!'$(/!*0-!,>$(+-!,$',*'$1&4(0!$(/!1>-!R-01!

Q-1>4/4'4+2!^4#!1$]&(+!&(14!$,,4*(1!1>-0-!,>$(+-0P
;GB
!=-!01#4(+'2!*#+-!TE3!14!&(,4#U4#$1-!

1>-0-!U4'&,2!,>$(+-0!&(14!&10!Q4/-'&(+P!"#$%&'!&0!$1!$!,#&1&,$'!o*(,1*#-!&(!1-#Q0!4^!-(\&#4(Q-(1$'!

U*R'&,!U4'&,&-0!$(/!1>-&#!-(^4#,-Q-(1P!"41>!+4\-#(Q-(1$'!$,1&4(0!$(/!U#&\$1-!0-,14#!&(&1&$1&\-0!

p!$+#--Q-(10!N&1>!+4\-#(Q-(10!$(/!7dZ0!p!$#-!^'4*#&0>&(+!$(/!$#-!'&]-'2!14!R-!-\-(!Q4#-!

U4N-#^*'!&(!1>-!^*1*#-P!)4Q-!0&+(&^&,$(1!'-+&0'$1&4(0!$(/!$+#--Q-(10!>$\-!$'#-$/2!R--(!

Q-(1&4(-/!-$#'&-#!&(!4*#!,4QQ-(10?!0*,>!$0!1>-!/#4U!&(!3Q$%4(!/-^4#-01$1&4(?!1>-!0*+$#,$(-!

$+#4H-,4'4+&,$'!%4(&(+?!1>-!0*+$#,$(-!R*#(&(+!U>$0-H4*1!$(/!1>-!"#$%&'&$(!8'&Q$1-!3''&$(,-P!.1!&0!

$'04!N4#1>!14!Q-(1&4(!1>-!4(H+4&(+!/&0,*00&4(0!#-+$#/&(+!1>-!U#4U40$'!4^!'$N!^4#!

-(\&#4(Q-(1$'!,#&Q-0?!N>&,>!N&''!0-1!Q4#-!0-\-#-!U-($'1&-0!^4#!1>40-!(41!,4QU'2&(+!N&1>!

-(\&#4(Q-(1$'!'-+&0'$1&4(0P!3''!1>-0-!U4'&,2!,>$(+-0!$(/!&(&1&$1&\-0!N&''!,>$(+-!1>-!U$11-#(!4^!

'$(/!*0-!,>$(+-!&(!"#$%&'P!84(0&/-#&(+!1>$1!-,4(4Q&,!Q4/-'0!#-U#4/*,-!1>-!U$11-#(!4R0-#\-/!&(!

1>-!U$01?!&1!&0!&QU-#$1&\-!1>$1!1>-!J&($'!Y*'-!0--]0!14!$//#-00!1>-0-!'&]-'2!^*1*#-!,>$(+-0!&(!

\$#&4*0!U4'&,2!0,-($#&40!^4#!'$(/!*0-!,>$(+-!&(!"#$%&'P!!!

!

]V! "#/19<1),!+19$()!HZ-1=,!&'!H)3,9,'-&%1-,3!!
!

TE3b0!$($'20&0!*0-0!1>-!.E88!/-^$*'1!\$'*-!^4#!$((*$'!,#4U'$(/!8!014,]?!N>&,>!&0!G![1!8S>$P!

e4N-\-#?!$0!U#-\&4*0'2!-KU'$&(-/!&(!)-,1&4(!.P3P?!0*+$#,$(-!&0!$!0-Q&HU-#-((&$'!1#4U&,$'!,#4U!

1>$1!$,,*Q*'$1-0!0&+(&^&,$(1!>&+>-#!$Q4*(10!4^!R&4Q$00!$R4\-!+#4*(/!1>$(!41>-#!$((*$'!,#4U0P!

84(0&/-#&(+!1>$1!.E88!#-,4QQ-(/0!*0&(+!&10!/-^$*'1!\$'*-0!&1,G#<;"1!1>-#-!&0!(4!41>-#!'4,$'!

-01&Q$1-?!N-!01#4(+'2!0*++-01!1>$1!1>-!'&^-,2,'-!$($'20&0!$/4U10!1>-!\$'*-!4^!;<![+!8S>$!^4#!

0*+$#,$(-!,$#R4(!*U1$]-?!$0!0*++-01-/!&(!1>-!"W6[P!X>&0!\$'*-!Q4#-!$,,*#$1-'2!#-^'-,10!1>-!

0*+$#,$(-!R&4Q$00?!N>&,>!&(!1*#(!,$(!#-U#-0-(1!$!,$#R4(!*U1$]-!N>-(!,4(\-#1&(+!+#$00'$(/!14!

0*+$#,$(-P
;G;

!!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;GB

!)--!<L!J-/P!Y-+P!$1!AGBCAP!
;G;

!)--!`T(\&#4(Q-(1$'!)*01$&($R&'&12!4^!)*+$#,$(-!T1>$(4'!&(!"#$%&'a!R2!=-R-#!3Q$#$'!-1!$'P!&(!!+2.%J.1"#M4;.1&,9#:&14%0=+40&1(#

4&#:,0-.4"#:;.12"#F0402.40&1#.1)#4;"#M180%&1-"14!-/&1-/!R2!E-1-#!n**#R&-#!$(/!h40!\$(!/-!V44#-(!5ABBM9P!
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!

IV.! +Ba:MK4J+>!a>+@4JK"a"!.>AHK.>!.>OK>Q!c!.>+BJ"K;>.4LKBJ 
!

!"# #0'$0$+&1#',4&#!00&!'+#2$#3&#)2$W(/.$/+(+2&/2#
!

=-!R-'&-\-!1>$1!TE3b0!U#4U40-/!$UU#4$,>!14!&QU'-Q-(1&(+!1>-!(-N!Y.7!0201-Q?!&QU'&,$1-0!

0-\-#$'!=4#'/!X#$/-!Z#+$(&%$1&4(!5=XZ9!\&4'$1&4(0P!=-!*#+-!TE3!14!#-,4(0&/-#!1>-!U#4U40-/!

0201-Q!14!$\4&/!0*,>!,4(,-#(0P!!)U-,&^&,$''2?!1>-!U#4U40-/!Y.7!0201-Q!/-0,#&R-/!&(!1>-!

U#4U40-/!YJ)A!$#-!&(,4(0&01-(1!N&1>!1>-!6(&1-/!)1$1-0b!&(1-#($1&4($'!'-+$'!4R'&+$1&4(0!*(/-#!1>-!

=XZ!3+#--Q-(1!&(!0&K!/&01&(,1!N$20P!!X>-0-!0&K!Q-$0*#-0!,$(!R-!+#4*U-/!&(!1>#--!,$1-+4#&-0!4^!

Q-$0*#-0_!

• 3//&1&4($'!`-(^4#,-Q-(1H#-'$1-/a!#-f*&#-Q-(10!1>$1!$#-!'-\&-/!"XJ,+(08",G!4(!^4#-&+(!

#-(-N$R'-!^*-'!U#4/*,-#0!5YJE09!$(/!#-(-N$R'-!^*-'!&QU4#1-#0!5YJ.09?!0U-,&^&,$''2!1>-!

#-f*&#-Q-(10!14_!!5;9!U>20&,$''2!0-+#-+$1-!^*-'g!5A9!-(0*#-!1>&#/HU$#12!,-#1&^&,$1&4(!$(/!

,4QU$#&04(g!5C9!,4QU'2!N&1>!$(!*UH^#4(1!R4(/HU401&(+!#-f*&#-Q-(1g!$(/!5L9!0$1&0^2!

$//&1&4($'!$((*$'!$11-01!-(+$+-Q-(1!#-f*&#-Q-(10g
;GA

!

• 5G9!X>-!-K-QU1&4(!4^!/4Q-01&,!0Q$''HR$1,>!YJE0!^#4Q!$''!#-,4#/]--U&(+?!#-U4#1&(+!$(/!

$11-01!-(+$+-Q-(1!#-f*&#-Q-(10g!$(/?
;GC

!

• 5D9!X>-!/&^^-#-(1&$'!1#-$1Q-(1!4^!/4Q-01&,!$(/!^4#-&+(!YJE0!&(!,4((-,1&4(!N&1>!

/4,*Q-(1$1&4(!#-f*&#-Q-(10!^4#!&QU'-Q-(1&(+!1>-!'$(/!*0-!#-01#&,1&4(0P
;GL

!

M.J;!0&(+'-!4(-!4^!1>-0-!0&K!Q-$0*#-0!&(/-U-(/-(1'2!,4(01&1*1-0!$(!*(o*01&^&-/!/&0,#&Q&($1&4(!4^!

^4#-&+(!#-(-N$R'-!^*-'!$(/!&0!1>*0!&(!\&4'$1&4(!4^!3#1&,'-0!AP;!$(/!APA!4^!1>-!3+#--Q-(1!4(!

X-,>(&,$'!"$##&-#0!14!X#$/-!5KLK#72%""-"149?!$0!N-''!$0!3#1&,'-!..._L!4^!1>-!d-(-#$'!3+#--Q-(1!

4(!X$#&^^0!$(/!X#$/-!5T7KK9@#!.(!$//&1&4(?!$''!Q-$0*#-0!&/-(1&^&-/?!-K,-U1!Q-$0*#-!5G9?!1>-!0Q$''H

R$1,>!N$&\-#!^4#!/4Q-01&,!YJE0?!$#-!&(!,4(1#$\-(1&4(!4^!3#1&,'-!�._;!T7KKP!!!

!

6(/-#!=XZ!U#-,-/-(1?!$!\&4'$1&4(!$#&0-0!N>-(!.1G#4^!1>-0-!Q-$0*#-0!^*'^&''0!&1"#&5#4;%""#

,4(/&1&4(0_!!5&9!1>$1!&1!$^^4#/0!`'-00!^$\4#$R'-a!1#-$1Q-(1!14!^4#-&+(!#-(-N$R'-!^*-'!1>$(!14!`'&]-a!

/4Q-01&,!#-(-N$R'-!^*-'!5\&4'$1&4(!4^!3#1&,'-!AP;!KLK#$(/!..._L!T7KK9g!5&&9!1>$1!&1!&0!$!Q-$0*#-!

`Q4#-!1#$/-H#-01#&,1&\-!1>$(!(-,-00$#2!14!^*'^&''!$!'-+&1&Q$1-!4Ro-,1&\-a!$(/!1>*0!,#-$1-0!$(!

`*((-,-00$#2!4R01$,'-!14!&(1-#($1&4($'!1#$/-a!5\&4'$1&4(!4^!3#1&,'-!APA!KLK9g!4#!5&&&9!1>$1!&1!

,4(01&1*1-0!$!`#-01#&,1&4(a!`4(!1>-!&QU4#1$1&4(a!4^!^4#-&+(!#-(-N$R'-!^*-'P!!!

!

[-$0*#-0!5;9!1>#4*+>!5L9?!1>-!$''-+-/'2!`-(^4#,-Q-(1H#-'$1-/a!U#4\&0&4(0?!-$,>!,4(01&1*1-!$(!

*(o*01&^&-/!/&0,#&Q&($1&4(!4^!^4#-&+(!#-(-N$R'-!^*-'!&(!\&4'$1&4(!4^!3#1&,'-0!AP;!$(/!APA!4^!1>-!

KLK?!$(/!3#1&,'-0!..._L?!$(/!�._;!4^!1>-!T7KKP!!.(/&\&/*$''2!4#!&(!,4QR&($1&4(?!1>-0-!U#4U40-/!

#-f*&#-Q-(10!N&''!-^^-,1&\-'2!R'4,]!-KU4#10!4^!#-(-N$R'-!^*-'!^#4Q!"#$%&'!$(/!-'0-N>-#-!R2!

&QU40&(+!0*R01$(1&$'!$/Q&(&01#$1&\-!&QU-/&Q-(10!$(/!U#4>&R&1&\-!,4010!4(!^4#-&+(!YJE0P!!"2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;GA

!Ö!MBP;LDD!5<L!JY!AG;CMHAG;L;9P!
;GC

!!""#Ö!MBP;LGL!5<L!JY?!AG;CA9P#
;GL

!!""#<L!JY?!ALIL;!5`=-!0--]!,4QQ-(1!4(!N>-1>-#!$(/!14!N>$1!-K1-(1!1>-!$UU#4$,>-0!^4#!-(0*#&(+!,4QU'&$(,-!N&1>!1>-!

T.)3b0!'$(/!#-01#&,1&4(0!R2!^4#-&+(!#-(-N$R'-!^*-'!U#4/*,-#0!,4*'/!4#!0>4*'/!/&^^-#!^#4Q!1>-!U#4U40-/!$UU#4$,>!^4#!/4Q-01&,!

#-(-N$R'-!^*-'!U#4/*,-#0!á!N-!R-'&-\-!&1!Q$2!R-!$UU#4U#&$1-!14!#-f*&#-!^4#-&+(!#-(-N$R'-!^*-'!U#4/*,-#0!14!*0-!$(!$'1-#($1&\-!

Q-1>4/!4^!/-Q4(01#$1&(+!,4QU'&$(,-!N&1>!1>-0-!#-f*&#-Q-(10Pa9P!
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!

,4(1#$01?!'-00!1#$/-H#-01#&,1&\-!$'1-#($1&\-0!0*,>!$0!,-#1&^&-/!01$1-Q-(10!,4*U'-/!N&1>!,-#1$&(!

,&\&'!U#40-,*1&4(?!'&$R&'&12!$(/!04\-#-&+(!&QQ*(&12!,4QQ&1Q-(10!R2!^4#-&+(!YJE0!,4*'/!-f*$''2!

$,>&-\-!TE3b0!+4$'!4^!-(0*#&(+!1>$1!^4#-&+(!YJE0!Q--1!Y.7!#-f*&#-Q-(10P!!31!1>-!\-#2!'-$01?!TE3!

0>4*'/!+#$(1!-f*$'!1#-$1Q-(1!14!^4#-&+(!YJE0!4#&+&($1&(+!&(!,4*(1#&-0!N>-#-!,4QU$#$R'-!

01$(/$#/0!14!1>-!YJ)A!U#-\$&'P!

!

[-$0*#-!5G9?!1>-!U#4U40-/!-K-QU1&4(!4^!0Q$''HR$1,>!6P)P!YJE0!/&0,#&Q&($1-0!$+$&(01!^4#-&+(!

YJE0!&(!+-(-#$'?!$(/!$+$&(01!0&Q&'$#'2!U40&1&4(-/!0Q$''!^4#-&+(!U#4/*,-#0!&(!U$#1&,*'$#?!1>*0!

\&4'$1&(+!KLK#3#1&,'-0!AP;!$(/!APA?!$0!N-''!$0!3#1&,'-!..._L!4^!1>-!T7KKP!!TE3!,4*'/!-'&Q&($1-!1>&0!

=XZH&(,4(0&01-(,2!R2!-K1-(/&(+!1>-!N$&\-#!14!0&Q&'$#H0&%-/!0Q$''HR$1,>!^4#-&+(!U#4/*,-#0P!

!

J&($''2?!$(2!'-00!^$\4#$R'-!1#-$1Q-(1!4^!^4#-&+(!YJE0!&(!,4((-,1&4(!N&1>!/4,*Q-(1$1&4(!

#-f*&#-Q-(10!,4(,-#(&(+!'$(/!*0-!#-01#&,1&4(0!$(/!>$(/'&(+!4^!^--/014,]0!5Q-$0*#-!5D99!&0!&(!

,4(1#$\-(1&4(!4^!KLK#3#1&,'-0!AP;!$(/!APA?!$0!N-''!$0!3#1&,'-0!..._L?!$(/!�._;!4^!1>-!T7KKP!!3!=XZH

,4(0&01-(1!$'1-#($1&\-!N4*'/!&(\4'\-!$UU'2&(+!1>-!0$Q-!0-1!4^!#-f*&#-Q-(10!^4#!/4Q-01&,!$(/!

&(1-#($1&4($'!U#4/*,-#0!4^!#-(-N$R'-!^*-'P!3'1-#($1&\-'2?!\-#&^&,$1&4(!4(!'$(/!*0-!$(/!^--/014,]!

4#&+&(!R2!+4\-#(Q-(1!4^^&,&$'0!4^!1>-!-KU4#1&(+!,4*(1#2!N4*'/!0*^^&,-!14!$,>&-\-!1>-!0$Q-!

4Ro-,1&\-P!

!

X>-0-!Q-$0*#-0?!1$]-(!&(/&\&/*$''2!4#!&(!,4QR&($1&4(?!$#-!$U1!14!,4QU'-1-'2!R'4,]!-KU4#10!4^!

#-(-N$R'-!^*-'?!R-,$*0-!1>-2!&QU40-!0*R01$(1&$'!$/Q&(&01#$1&\-!&QU-/&Q-(10!$(/!U#4>&R&1&\-!

,4010!4(!^4#-&+(!YJE0?!N>&'-!$^^4#/&(+!$(!$/\$(1$+-!14!/4Q-01&,!U#4/*,-#0P!!30!&0!N-''!](4N(?!

$(/!$0!1N4!E$(-'0!&(!1>-!f!#n#f',.1)#:&44&1#,$0-#01$1-/?
;GG

!&(!$!>&+>'2!,4QQ4/&1&%-/!Q$#]-1!

0*,>!$0!1>$1!^4#!1#$(0U4#1$1&4(!^*-'?!0Q$''!/&^^-#-(,-0!&(!,4010!5$(/!1>*0!U#&,-09!,$(!>$\-!

0*R01$(1&$'!\4'*Q-!-^^-,10P!30!TE3b0!E#4U40-/!Y*'-!#-,4+(&%-0?
;GD
!1>-!-1>$(4'!Q$#]-1!&0!$'#-$/2!

>&+>'2!/&014#1-/!/*-!14!\$#&4*0!0*R0&/&-0!$(/!1#$/-!U#41-,1&4(0P
;G<
!8'-$#'2!TE3!0>4*'/!0--]!14!

Q&(&Q&%-?!(41!-K$,-#R$1-!1>-0-!1#$/-!R$##&-#0P!

!

67.83!#-0U-,1^*''2!*#+-0!TE3!14!$//#-00!1>-0-!&00*-0!&(!^&($'&%&(+!1>-!YJ)A!14!$\4&/!$(2!=XZ!

\&4'$1&4(0P!!J*#1>-#?!R-24(/!Q-#-!=XZ!#$Q&^&,$1&4(0?!1>-0-!*(^$&#!#-01#&,1&4(0!$+$&(01!^4#-&+(!

U#4/*,-#0!#&0]!TE3b0!$R&'&12!14!$,>&-\-!1>-!$QR&1&4*0!\4'*Q-!+4$'0!Q$(/$1-/!T.)3!/*-!14!1>-!

0&+(&^&,$(1!4R01#*,1&4(!4^!^4#-&+(!#-(-N$R'-!^*-'!&QU4#10P!!"&''&4(0!4^!+$''4(0!4^!&QU4#1-/!

#-(-N$R'-!^*-'?!N>&,>!N4*'/!41>-#N&0-!>-'U!4R'&+$1-/!U$#1&-0!,4QU'2!N&1>!T.)3b0!$QR&1&4*0!

#-(-N$R'-!\4'*Q-!4R'&+$1&4(0?!Q$2!R-!^4#-+4(-!*('-00!1>-0-!&00*-0!$#-!$//#-00-/P!

#
#
#
#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;GG

!E$(-'!Y-U4#1?!f@!@#n#f',.1)#:&44&1?!U$#$P!<P;CCBg!E$(-'!Y-U4#1?!f@!@#n#f',.1)#:&44&1#EAk@oI?!U$#$P!;BPGBP!
;GD

!<L!J-/P!Y-+P!$1!ALI;<?!ALII<HM?!AGB<IHMB?!$(/!AGBMDP!
;G<

!@P!Ñ4U'4N?!"&4^*-'0|31!=>$1!8401t!d4\-#(Q-(1!)*UU4#1!^4#!T1>$(4'!$(/!"&4/&-0-'!&(!1>-!6(&1-/!)1$1-0_!ABB<!6U/$1-!

5.(1-#($1&4($'!.(01&1*1-!4^!)*01$&($R'-!@-\-'4UQ-(1?!d-(-\$?!ABB<9g!NNNP+'4R$'0*R0&/&-0P4#+S^&'-0S$00-10S"#4,>*#-{H

{6){6U/$1-PU/^P!
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!

3"# 2&.7/(.!4#.$504(!/.&#.$/.&'/+##
!

FV!! .,),81$0,!R&(%1''!O,9&*&<1-&()!
!

T.)3b0!/-^&(&1&4(!4^!`#-(-N$R'-!R&4Q$00a!,#-$1-0!$!#-f*&#-Q-(1!^4#!R&4^*-'!U#4/*,-#0!14!\-#&^2!

1>$1!1>-!04*#,-!4^!1>-&#!^--/014,]!Q--10!1>-!#-f*&#-Q-(10P!Y-,4+(&%&(+!1>-!'4+&01&,$'!$(/!

U#$+Q$1&,!,>$''-(+-0!&(!#-f*&#&(+!\-#&^&,$1&4(!4^!(*Q-#4*0!#-f*&#-Q-(10!^4#!N&/-'2!/&\-#+-(1!

^--/014,]0!$(/!U#$,1&,-0?!1>-!E#4U40-/!Y*'-!#-f*-010!,4QQ-(10!4(!$'1-#($1&\-!Q-1>4/0!14!

\-#&^2!1>$1!1>&0!#-f*&#-Q-(1!>$0!R--(!0$1&0^&-/P
;GM
!!

!

30!(41-/!-$#'&-#?!&(!1>-!,$0-!4^!0*+$#,$(-?!N-!R-'&-\-!1>$1!1>-!($1*#-!&(!N>&,>!1>-!^--/014,]!

Q*01!R-!U#4/*,-/!^$,&'&1$1-0!,4QU'&$(,-P!)*+$#,$(-!Q*01!R-!+#4N(!&(!1>-!\&,&(&12!4^!1>-!Q&''!

N>-#-!1>-!^--/014,]!N&''!R-!U#4,-00-/P!"-,$*0-!1>-!0*+$#0!&(!,$(-!01$']0!($1*#$''2!R-+&(!14!

^-#Q-(1!&(14!$,&/0!$(/!$',4>4'0!$0!044(!$0!1>-!,#4U!&0!>$#\-01-/?!0*+$#,$(-!^$#Q&(+!&0!R2!

/-^&(&1&4(!'4,$1-/!(-K1!14!1>-!0*+$#,$(-!U#4,-00&(+P!Z(,-!>$#\-01-/?!0*+$#,$(-!&0!U#4,-00-/!4(!

$\-#$+-!N&1>&(!'-00!1>$(!;A!>4*#0!&(!"#$%&'P!3!0*+$#,$(-!Q&''!&(!"#$%&'!#-,-&\-0!&10!^--/014,]!^#4Q!

$(!$\-#$+-!/&01$(,-!4^!;G!Q&'-0!$N$2P
;GI

!3'04?!1>&0!#-f*&#-Q-(1!R2!`[41>-#!7$1*#-a!Q-$(0!1>$1!

0*+$#,$(-!Q&''0!1-(/!14!>$\-!'4(+H1-#Q?!-K,'*0&\-!0*+$#,$(-!0*UU'&-#0P
;DB
![401!Q&''0!+#4N!1>-&#!

4N(!0*+$#,$(-!4#!>$#\-01!&1!^#4Q!'-$0-/!'$(/0?!Q-$(&(+!1>$1!4('2!$R4*1!4(-!f*$#1-#!4^!$''!

0*+$#,$(-!&(!"#$%&'!$##&\-0!$1!$(2!+&\-(!Q&''!^#4Q!$(!-01$R'&0>-/!1>&#/HU$#12!0*UU'&-#P
;D;
!.(!0*Q?!

14!&/-(1&^2!1>-!4#&+&(!4^!1>-!^--/014,]?!4(-!(--/0!4('2!14!&/-(1&^2!1>-!Q&''?!$0!&10!^--/014,]!Q*01!

,4Q-!^#4Q!(-$#R2!$#-$0P!!

!

67.83!N4*'/!R-!U'-$0-/!14!N4#]!4(!-01$R'&0>-/!$+#--/H*U4(!U#414,4'0!^4#!\-#&^&,$1&4(?!0&Q&'$#!

14!N>$1!N$0!/4(-!N&1>!1>-!)*01$&($R'-!T1>$(4'!.(&1&$1&\-!N&1>!)N-/-(P
;DA
!30!(41-/!-$#'&-#?!1>&0!

\-#&^&,$1&4(!U#4,-00!&(!"#$%&'!,$(!R-!0&QU'&^&-/!R2!1>-!*0-!4^!#-Q41-!0-(0&(+!144'0!0*,>!$0!1>-!

U*R'&,!0$1-''&1-!&Q$+-#2!/$1$R$0-!^4#!0*+$#,$(-!$#-$0!$\$&'$R'-!$1!1>-!"#$%&'&$(!)U$,-!3+-(,2b0!

N-R0&1-?!>11U_SSNNNP/0#P&(U-PR#S,$($0$1SP!=-!$'04!(41-!>-#-!1>-!U#4U40$'!$/\4,$1-/!R2!EZTX!

4(!h*'2!A;!,4(,-#(&(+!1>-!-01$R'&0>Q-(1!4^!$!Y-(-N$R'-!"&4Q$00!3''4N$(,-!^4#!R&4^*-'!

U#4/*,-#0
;DC

!$(/!R-'&-\-!1>$1!&1!Q$2!U#-0-(1!$!#-$04($R'-!04'*1&4(P!3'1-#($1&\-'2?!+&\-(!1>$1!

(-$#'2!-\-#2!Q&''!&(!"#$%&'!14/$2!Q*01!#-(-N!&10!4U-#$1&(+!'&,-(0-!-\-#2!1N4!2-$#0!N&1>!01$1-!

$*1>4#&1&-0?!N-!#-,4QQ-(/!TE3!,4(0&/-#!*0&(+!1>&0!#-+*'$14#2!U#4,-00?!N>&,>!#-f*&#-0!Q&''0!14!

&/-(1&^2!1>-!04*#,-!4^!1>-&#!^--/014,]?!N&1>!(41!4('2!\&$!1#$/&1&4($'!-(\&#4(Q-(1$'!&QU$,1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;GM

!<L!J-/P!Y-+P!$1!ALICIHL;!
;GI

!)--!8>$U1-#!L!&(!n**#R&-#?!E-1-#?!$(/!h40!V$(!/-!V44#-(?!-/0P!!+2.%J.1"#M4;.1&,9#:&14%0=+40&1(#4&#:,0-.4"#:;.12"#

F0402.40&1#.1)#4;"#M180%&1-"14P!=$+-(&(+-(?!X>-!7-1>-#'$(/0_!=$+-(&(+-(!3,$/-Q&,?!ABBM!
;DB

!)--!ZYEW373!5Z#+$(&%$yk4!/40!E'$(1$/4#-0!/-!8$($!/$!Y-+&k4!8-(1#4H)*'!/4!"#$0&'9?!$\$&'$R'-!$1!!

>11U_SSNNNP4#U'$($P,4QPR#S!!
;D;

!F.1+.,#)"#^1(4%+Pp"(P!X-,>P!8Z7)T8373!584(0-'>4!/40!E#4/*14#-0!/-!8$($H/-H3yÅ,$#?!3yÅ,$#!-!~',44'!/4!T01$/4!/-!)k4!

E$*'49?!ABBDP!=-RP!;!)-U1P!ABBIP!r>11U_SSNNNP4#U'$($P,4QPR#SQ$(*$'{ABBDPU/^s!
;DA

!>11U_SSNNNP0*01$&($R'--1>$(4'&(&1&$1&\-P,4QS/-^$*'1P$0Ut&/u;BDA!!
;DC

!=>&1-Q$(?!"4RP!x84QQ-(1!0*RQ&11-/!R2!"4R!=>&1-Q$(?!8>&-^!J&($(,&$'!Z^^&,-#0?!EZTX!T1>$(4'!E#4/*,10!WW8Px!W-11-#!14!

T(\&#4(Q-(1$'!E#41-,1&4(!3+-(,2?!@4,]-1!TE3HejHZ3YHABBGHB;D;P!A;!h*'2!ABBIP!*"2+,.40&1(@2&8P!TE3!@4,]-1?!=-RP!;!)-U1P!

ABBIP!r>11U_SSNNNP#-+*'$1&4(0P+4\SsP!
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!

$00-00Q-(10!R*1!$'04!1>4*+>1!1>-!*0-!4^!&(/-U-(/-(1!-(+&(--#&(+!$*/&10?!$0!U$#1!4^!&10!

,4QU'&$(,-!Q-,>$(&0Q0P!!!

!

J4#!1>-!#-$04(0!01$1-/!$R4\-?!$(/!+&\-(!1>-!,'-$#!=XZH&(,4(0&01-(,2!4^!04Q-!4^!1>-!$0U-,10!4^!

1>-!E#4U40-/!Y*'-?!1>-#-!&0!(4!(--/!14!-01$R'&0>!$//&1&4($'!#-f*&#-Q-(10!^4#!1>-!-(^4#,-Q-(1!

4^!1>-!#-(-N$R'-!R&4Q$00!U#4\&0&4(!&(!T.)3P!!

!

CV! .,/&'-91-&()!(*!21<&0&-&,'!
!

X>-!E#4U40-/!Y*'-!-01$R'&0>-0!$(!`-KU$(/-/a!^$,&'&12!#-+&01#$1&4(!U#4,-00!^4#!$''!#-(-N$R'-!^*-'!

U#4/*,-#0?!&(,'*/&(+!1>40-!U#4/*,&(+!$R#4$/P
;DL
!=>&'-!1>-!#-f*&#-Q-(10?!N>&,>!Q$2!&(,'*/-!

U#4\&/&(+!&(^4#Q$1&4(!$R4*1!^--/014,]0?!^$,&'&1&-0?!$(/!U#4/*,10?!$0!N-''!$0!0*RQ&11&(+!$(!4(H0&1-!

&(/-U-(/-(1!-(+&(--#&(+!#-\&-N!4^!1>-&#!^$,&'&1&-0?!$UU-$#!#-$04($R'-!1N4!$#-$0!#-f*&#-!+#-$1-#!

,'$#&^&,$1&4(!&(!1>-!J&($'!Y*'-P!J&#01?!TE3!0>4*'/!U-#Q&1!1>-!#-f*&#-/!&(/-U-(/-(1!-(+&(--#&(+!

#-\&-N!14!R-!,4(/*,1-/!R2!$(!&(/-U-(/-(1!1>&#/!U$#12!N>4!&0!R$0-/!&(!|!$(/!'&,-(0-/!R2!|!

^4#-&+(!,4*(1#&-0P!.(!1>-!,$0-!4^!"#$%&'?!1>-#-!&0!$(!$,1&\-!$(/!>&+>'2!#-0U-,1-/!U#4^-00&4($'!

-(+&(--#&(+!,4QQ*(&12!1>$1!*(/4*R1-/'2!Q--10!,4QU$#$R'-!6P)P!01$(/$#/0P
;DG

!.(!^$,1?!"#$%&'!

>401-/!1>-!`=4#'/!T(+&(--#0!84(\-(1&4(a!$((*$'!Q--1&(+!&(!@-,-QR-#!ABBMP
;DD

!)-,4(/?!TE3!

0>4*'/!^$,&'&1$1-!^$,&'&12!#-+&01#$1&4(!R2!$''4N&(+!1>-!#-+&01#$1&4(!4^!Q&''0!R2!>4'/&(+!,4QU$(&-0!

4#!,44U-#$1&\-0P!.(!"#$%&'?!4(-!-(1&12!Q$2!4\-#0--!\$#&4*0!Q&''0!-&1>-#!\&$!$!>4'/&(+!,4QU$(2!4#!

1>#4*+>!$!,44U-#$1&\-P!3!01#-$Q'&(-/!#-+&01#$1&4(!U#4,-00!1>$1!$''4N0!^4#!4(-!-(1&12!14!#-+&01-#!

$''!4^!&10!Q&''0!14+-1>-#!N4*'/!+#-$1'2!^$,&'&1$1-!,4QU'&$(,-!$(/!'4N-#!1#$(0$,1&4($'!,4010P#
!

_V! ",/9,/1-&()!c!;,7X391-&()!
!

X>-!E#4U40-/!Y*'-!U#4>&R&10!1>-!,4QQ&(+'&(+!4^!0&Q&'$#!^4#-&+(HU#4/*,-/!#-(-N$R'-!^*-'!*(1&'!

0*,>!1&Q-!&1!-(1-#0!1>-!6P)P!Q$#]-1P
;D<

!.(!$//&1&4(!14!1>-!1#$/-!'$N!,4(,-#(0!'&01-/!$R4\-?!1>&0!

R*#/-(04Q-!#-f*&#-Q-(1!N4*'/!+-(-#$1-!$//&1&4($'!,4010!^4#!-KU4#10!$(/?!*'1&Q$1-'2?!

,4(0*Q-#0P!!

!

"#$%&'!>$0!(-$#'2!LBB!Q&''0!U#4/*,&(+!>2/#4*0!$(/!$(>2/#4*0!-1>$(4'?!$''!4^!&1!*(H/-($1*#-/?!

N>&,>!&0!/&01#&R*1-/!/4Q-01&,$''2!$(/!&(1-#($1&4($''2!\&$!$!,4QU'-K!(-1N4#]!4^!1#*,]?!#$&'?!

U&U-'&(-0!$(/!0>&U0P!X4!0-+#-+$1-!1>-!U#4/*,1!$1!1>-!'-\-'!U#4U40-/!R2!TE3?!N>&'-!1-,>(&,$''2!

^-$0&R'-?!N4*'/!R-!U#4>&R&1&\-'2!-KU-(0&\-P!.(!$//&1&4(?!1>-!E#4U40-/!Y*'-b0!#-f*&#-Q-(10!^4#!

0-+#-+$1&4(!$UU-$#!$'04!14!U-($'&%-!#-(-N$R'-!^*-'!U#4,-00-/!&(!1>-!8$#&RR-$(?!$0!U-#Q&11-/!5&^!

(41?!-(,4*#$+-/9!*(/-#!6P)P!1#$/-!'$N0P!TE3!#-,4+(&%-0!1>$1!1>-!`Q401!'&]-'2!#4*1-!&0!1>#4*+>!

1>-!8$#&RR-$(!"$0&(!.(&1&$1&\-!Ü0&(,-à!"#$%&'&$(!Ü0*+$#,$(-à!-1>$(4'!-(1-#&(+!1>-!6P)P!1>#4*+>!1>-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;DL

!)--!<L!J-/P!Y-+P!$1!ALILC!
;DG

!"#$%&'!&0!$!^4*(/&(+!Q-QR-#!=4#'/!J-/-#$1&4(!4^!T(+&(--#&(+!Z#+$(&%$1&4(0!5=JTZ9!$1!>11U_SSN^-4P4#+S!$0!N-''!$0!E$(!

3Q-#&,$(!J-/-#$1&4(!4^!T(+&(--#&(+!3004,&$1&4(0!56E3@.9!$1!>11U_SSNNNP*U$/&P4#+PR#SP!31!1>-!($1&4($'!'-\-'?!0--!"#$%&'&$(!

J-/-#$1&4(!4^!T(+&(--#&(+!Z#+$(&%$1&4(0!5JT"Y3T9!$1!>11U_SSNNNP^-R#$-P4#+PR#S!$(/!J-/-#$'!84*(,&'!4^!T(+&(--#&(+!58Z7JT39!

$1!>11U_SSNNNP,4(^-$P4#+PR#S!^4#!Q4#-!&(^4#Q$1&4(P!
;DD

!)--!x"#$0&'!\$&!0-/&$#!,4(\-(yk4!Q*(/&$'!/-!-(+-(>-&#40Px!b.,&%#MJ&1&-0J&!Ü)$4!E$*'4?!)E?!"#$%&'à!;;!@-,P!ABBDP!
;D<

!)--!<L!J-/P!Y-+P!$1!ALIL;P!
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!

8".!,4*(1#&-0!&0!(41!,*##-(1'2!0*Ro-,1!14!1>-!GL!,-(1!&QU4#1-/!-1>$(4'!1$#&^^Pa
;DM
!}-1?!/-0U&1-!1>&0!

4R\&4*0!^$,1?!1>-!E#4U40-/!Y*'-b0!Y.7!0201-Q!Q$2!U#4>&R&1!1>-!U#4,-00&(+!4^!"#$%&'&$(!-1>$(4'!&(!

1>-!8$#&RR-$(!R2!#-f*&#&(+!$(!*(N$##$(1-/!$(/!R*#/-(04Q-!'-\-'!4^!^*-'!0-+#-+$1&4(P!!

!

=-!#-,4QQ-(/!1>$1!TE3!#-,4(0&/-#!&10!$UU#4$,>!4(!0-+#-+$1&4(!$(/!^4''4N!1>-!-K$QU'-!0-1!R2!

1>-!T*#4U-$(!6(&4(!&(!1>-!Y-(-N$R'-!T(-#+2!)4*#,-0!@&#-,1&\-
;DI
!R2!,4(0&/-#&(+!$!Q$00!

R$'$(,-!$UU#4$,>?!N>-#-R2!&1!N4*'/!,4QU$#-!\4'*Q-0!4^!-1>$(4'!U#4/*,-/!$1!#-+&01-#-/!Q&''0!

&(!"#$%&'!N&1>!\4'*Q-0!4^!-1>$(4'!-KU4#1-/!14!\4'*Q-0!4^!-1>$(4'!&QU4#1-/!&(14!1>-!6(&1-/!

)1$1-0P!)*,>!$,,4*(1&(+!Q-1>4/!&0!-$0&'2!$,>&-\-/!N&1>!#-$/&'2!$\$&'$R'-!/$1$!^#4Q!1>-!6P)P!$(/!

"#$%&'&$(!1#$/-!$*1>4#&1&-0P
;<B
!.(!^$,1?!N-!*(/-#01$(/!1>-!6P)P!.(1-#($'!Y-\-(*-!)-#\&,-!5.Y)9!&0!

N4#]&(+!N&1>!\$#&4*0!6P)P!$+-(,&-0!14!>$#Q4(&%-!&QU4#1?!U#4/*,1&4(?!$(/!/&01#&R*1&4(!,4/-0!&(!

4#/-#!14!R-11-#!1#$,]!^*-'0!5&(,'*/&(+!-1>$(4'9!14!-(^4#,-!-K,&0-!1$K-0P!E-#>$U0!TE3!0>4*'/!

-KU'4#-!>4N!1>&0!.Y)!-^^4#1!,4*'/!0-#\-!TE3b0!,4QU'&$(,-!#-f*&#-Q-(10!*(/-#!T.)3P!

#
bV! ;,)1-#91)-!c!:(&)-!(*!.KJ!I,),91-&()!

!

d&\-(!1>$1!TE3!1$]-0!1>-!\&-N!1>$1!#-(-N$R'-!^*-'!-1>$(4'!#-f*&#-0!1>-!$//&1&4(!4^!$!

/-($1*#$(1?
;<;

!$(/!1>$1!&(!,$0-!4^!1>-!0*+$#,$(-!-1>$(4'!U$1>N$2!1>-!/-($1*#$(1!&0!(-$#'2!

$'N$20!$//-/!$1!1>-!6P)P!U4#1!4^!-(1#2?
;<A

!1>-!J&($'!Y*'-!0>4*'/!,'$#&^2!1>$1!&QU4#1-#0?!(41!

^4#-&+(!U#4/*,-#0?!0>4*'/!+-(-#$1-!1>-!Y.70!*(/-#!YJ)A!$0!>$0!R--(!1>-!,$0-!&(!YJ);P!X>-!

#-f*&#-Q-(1!^4#!$//&(+!/-($1*#$(1?!N>&,>!&#4(&,$''2!#-f*&#-0!1>-!$//&1&4(!4^!$!1&1O#-(-N$R'-!

^*-'!0*,>!$0!+$04'&(-?!&0!*(&f*-!14!1>-!6(&1-/!)1$1-0
;<C
!$(/?!,4(0-f*-(1'2?!4(-!1>$1!0>&^10!1>-!

U4&(1!4^!Y.7!+-(-#$1&4(!14!1>-!U4#1!4^!-(1#2!&(!1>-!,$0-!4^!&QU4#1-/!-1>$(4'P
;<L
!!

!

V.! +BJ+MH"KBJ" 
!

67.83!0*UU4#10!TE3b0!U#4U40-/!YJ)A!#*'-Q$]&(+!$(/!R-'&-\-0!TE3!0>4*'/!^&($'&%-!YJ)A!$1!1>-!

-$#'&-01!4UU4#1*(&12!R*1?!$0!-\&/-(,-/!R2!4*#!/-1$&'-/!,4QQ-(10?!#-0U-,1^*''2!#-f*-010!,$#-^*'!

#-\&-N!$(/!#-,4(0&/-#$1&4(!4(!\$#&4*0!$0U-,10!1>$1!N4*'/!&QU#4\-!1>-!&QU'-Q-(1$1&4(!4^!1>-!

YJ)A!E#4U40-/!Y*'-!$(/!$,>&-\-!1>-!-(-#+2!0-,*#&12!$(/!+#--(>4*0-!+$0!#-/*,1&4(!+4$'0!

04*+>1!R2!1>-!T(-#+2!)-,*#&12!$(/!.(/-U-(/-(,-!3,1!4^!ABB<!5T.)39P!!

!

.(!1>-!^&($'!$($'20&0?!N-!R-'&-\-!1>$1!TE3!Q*01!1$]-!&(!,4(0&/-#$1&4(!1>-!$R*(/$(,-!4^!

0,&-(1&^&,$''2H,#-/&R'-!-\&/-(,-!1>$1!0*UU4#10!1>-!/-1-#Q&($1&4(!1>$1!"#$%&'&$(!0*+$#,$(-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
;DM

!)--!<L!J-/P!Y-+P!$1!ALII<!
;DI

!@&#-,1&\-!ABBISAMST8!4^!1>-!T*#4U-$(!E$#'&$Q-(1!$(/!4^!1>-!84*(,&'!4^!AC!3U#&'!ABBI!4(!1>-!U#4Q41&4(!4^!1>-!*0-!4^!-(-#+2!

^#4Q!#-(-N$R'-!04*#,-0!$(/!$Q-(/&(+!$(/!0*R0-f*-(1'2!#-U-$'&(+!@&#-,1&\-0!ABB;S<<ST8!$(/!ABBCSCBST8P!Z^^&,&$'!h4*#($'!W!

;LB!4^!G!h*(-!ABBI?!U$+-!;D!
;<B

!)--!6P)P!.(1-#($1&4($'!X#$/-!84QQ&00&4(0!5.X89!$(/!"#$%&'&$(![&(&01#2!4^!X#$/-!5[@.89P!
;<;

!)--!<L!J-+P!Y-+P!AG;;L!$(/!A<!8JY!U$#10!ABHA;P!
;<A
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July 20, 2009 

VIA ELECTRONIC MAIL 

Environmental Protection Agency 
Air and Radiation Docket and Information Center 
Mailcode : 6102T 
1200 Pennsylvania Avenue, NW 
Washington, DC 20460 

Submission of Comments 
Clean Air Act Waiver to Increase the Allowable 
Ethanol Content of Gasoline to 15 Percent 
Docket EPA-HQ-OAR-2009-0211 

To Whom It May Concern : 

JUL 2 0 2009 

The Brazilian Sugarcane Industry Association (UNICA) welcomes the opportunity to provide 
specific comments to the U.S . Environmental Protection Agency (EPA) in support of the request 
for a Clean Air Act waiver to increase the allowable ethanol content of gasoline to 15 percent 
(Docket ID No. EPA-HQ-OAR-2009-0211) . 

As the largest representative organization of the Brazilian ethanol industry, our extensive 
experience with low, medium and high ethanol content blends is highly relevant to EPA 
consideration of approving the use of higher than 10% ethanol blends in U.S. gasoline. Our 
comments in this letter are structured as follows : (1) Introduction of UNICA's expertise with 
ethanol blends; (II) Brief review of the Brazilian experience with ethanol-gasoline blends ; (fll) 
Key technical aspects in support of the waiver application ; and, (IV) Conclusion . 

In short, LINICA respectfully recommends that EPA increase the allowable ethanol content of 
gasoline to 15 percent (E15) or consider an alternative blend higher than 10 percent . As 
described below, nearly a century of Brazilian experience with ethanol blended fuels at 15 
percent and higher demonstrates that such fuels can lead to significant environmental and 
greenhouse gas benefits without environmental concerns or technology modifications that 
differ from those of E10 . Thus, UNICA submits the comments below to reinforce that EPA can 
raise the allowable ethanol content to achieve its goals of realizing technologically feasible, cost 
efficient improvements that lead to real environmental benefits . 

Brazilian Sugarcane Industry Association (UN1CA) " 1711 N Street NW " Washington, DC 20036 
Phone +1 (202) 506-5299 " Fax +1 (202) 747-5836 " washington[1a unica.com.br " www.unica .com.br/EN 

JUL 2 0 2009 
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I . UNICA'S EXPERTISE IN ETHANOL BLENDS 

The Brazilian Sugarcane Industry Association (UNICA) is the leading trade association for the 
sugarcane industry in Brazil, representing nearly two-thirds of all sugarcane production and 
processing in the country . Our 128 member companies are the top producers of sugar, ethanol, 
renewable electricity and other sugarcane co-products in Brazil's South-Central region, the 
heart of the sugarcane industry . Brazil is the world's largest sugarcane-producing country with 
over half a billion metric tons of cane harvested yearly . 

Last year, Brazil produced over 31 million tons of sugar and about 27.5 billion liters (7.3 billion 
gallons) of sugarcane ethanol . In addition, the mills generate their own power from the 
sugarcane feedstock. Official government data indicates that sugarcane mills produced 
approximately 16,000 GWh of electricity (corresponding to about 3% of the country's annual 
electricity demand) last year. 

As a result of Brazil's innovative use of ethanol in transportation and biomass for cogeneration, 
sugarcane is the leading source of renewable energy in the nation, representing 16% of the 
country's total energy needs according to official government data . Our industry is expanding 
existing production of ethanol-derived renewable plastics and, with the help of innovative U.S .-
based companies, soon will offer bio-based hydrocarbons that can replace carbon-intensive 
fossil fuels . Partnerships and close relations between the sugarcane sector and multinational 
companies has been extensive and involves a variety of services and goods such as cellulosic 
ethanol research ; supply of agricultural technology, products and machinery ; process 
automation; cogeneration equipment; auto-parts; motor vehicles; ethanol production; and 
development of bio-plastics and trading. 

13 . REVIEW OF BRAZILIAN EXPERIENCE WITH ETHANOL-GASOLINE BLENDS 

This section of our comments reviews the Brazilian experience with ethanol-gasoline blends 
both from a policy as well as from a technical aspect . Each section will begin with a summary, 
followed by a more detailed analysis . 

A. Evolving Policy that Increased Ethanol Blends to 25% in Brazilian Gasoline 

Brazil's successful experience with ethanol-blends in gasoline goes back to the early 19a0s . 
During our century of experience with ethanol blends and a steady path of incremental changes, 
all vehicles and engines in Brazil - on and off road, as well as small engines - that rely on 
gasoline fuels operate with ethanol blends up to 25 percent. There is no "pure" gasoline 
available for sale in Brazil today. Throughout these many changes in ethanoPs blend content, 
there were very few incidents where the existing fleet had to undergo engine re-tuning or 
recalibration or where there were noticeable negative effects on emission control systems over 
the useful life of the engine.' 

' See "Attachment 1" for a detailed chronology of the various ethanol blends approved for gasoline in Brazil, both national and 
at a regional level . 
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1n 1929, the sugarcane industry in Brazil was 
seriously affected by start of the Great Depression. In 
addition to the economic crisis looming, which had 
suppressed sugar demand, the sugarcane crop in 
1929 was very large, further depressing sugar prices . 
An answer to this dual-problem - low sugar demand, 
high cane crop -was urgently needed . 

ON, 
Based on previous experiments in Brazil and In this 1920s figure, the Brazilian Agriculture Ministry is 
elsewhere blending ethanol to gasoline, it was clear 
then -as it is today-that ethanol-gasoline blends 

running a vehicle with ethanol-blended fuel, 

work well with existing spark-ignition engines.2 With this experience in hand, producing ethanol 
from surplus sugarcane and blending the renewable fuel with gasoline became a practical way 
to balance the sugar market and create an alternative product for the sugarcane industry and 
an alternative source for necessary energy and fuels. The government and industry acted 
quickly, and in 1931 Federal Decree N°-197.717 required gasoline to contain a minimum 
volume of 5% ethanol (E5) . The government also ordered that its own vehicle fleet use Eli) in 
order to demonstrate the feasibility of higher ethanol content blends and evaluate ethanol as a 
fuel extender since all gasoline consumed in Brazil was imported. 

During the next decade, various efforts were undertaken to increase the use of ethanol . In 
1933, an ethanol oversupply in Northeastern States led to ethanol-gasoline blends containing 
40% ethanol (E4(3} . In 1938, Federal decree N°- 737 extended the 5% ethanol blend mandate to 
the gasoline produced domestically by the newborn oil refining industry . The following year, 
approximately 38 million liters of ethanol (10 million gallons) was blended into gasoline . 

As World War l! complicated Brazil's ability to import petroleum products, due partly to the 
submarine threats to oil tankers in the Atlantic, only a limited supply of gasoline was available 
for Brazilian vehicles . As with many other countries, Brazil had to implement fuel rationing to 
avoid the collapse of the domestic transportation system, critical for a continental country such 
as Brazil . The government again turned to the sugarcane industry for assistance in what was 
then considered emergency measures . The industry responded quickly to meet the demand left 
by gasoline and, by 1944, vehicles in Brazil's largest city, Sao Paulo, were running with blends of 
up to 85% ethanol to gasoline.3 

At the end of the war, the recovery of the sugar prices and return of affordable and accessible 
oil undermined the supply and demand of ethanol fuel . Despite the lower economic and 
energy-related importance of blends in this era, however, such blended fuels continued to be 

z Starkman, E., H. Newhall, and R. Sutton. Comparative Performance of Alcohol and Hydrocarbon Fuels. Tech . University of California: SAE International, 1964. Print. 5er. 640649 . 3 Cytrynowicz, Roney. Guerra sem guerra a mo8ilizagao e a cotidiano em Sao Paulo durante a Segunda Guerra MundiaL Sso Paulo, SP, Brasil : GeraF"ao Editorial, Ed USP, 2000 . Print 
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used. According to available data ethanol percentage varied from 0.3% in 1964 to 2.9% in 1973 
peaking at 6.2% in 1967.4 

Up until the 1950s, Brazil did not produce cars but assembled them locally or imported the 
vehicle ready, mainly from the United States.s During that decade, Brazil started to produce 
motor vehicles.6 Although these locally-made vehicles were not engineered or tuned to operate 
on ethanol blends, consumers continued to use a variety of ethanol-gasoline blends . Reports do 
not indicate that blends negatively affected vehicle reliability or caused other performance 
problems . This can be explained by the fact that ethanol already complied with certain quality 
requirements and the existing engine technology was sufficiently robust and did not require 
very tight engineering tolerances. Also, engines were tuned for high power, thus operated on 
rich air-fuel mixtures (excess fuel in the air-fuel mixture). The leaning effect of ethanol on the 
mixture did not impair significantly both drivability and performance . Obviously consumer 
satisfaction, which can be readily measured, was decisive in determining the use of the ethanol 
blends . !f field problems were an issue they would have become public and limited further sale 
and use of ethanol blends, something that has not been reported . 

In 1975, following the first oil shock, which seriously affected Brazilian economy, the federal 
government launched the National Ethanol Program (ProAlcool), an ambitious initiative to 
reduce the impacts of skyrocketing oil prices on the balance of payments and help the 
sugarcane industry that was struggling with low sugar prices . One of the key elements of 
ProAlcool was the extensive use of ethanol-gasoline blends . Previous experience had shown 
that promoting the use of blends on a nationwide scale would be a rapid and cost-effective 
strategy to reduce consumption of imported oil, which amounted to 80% of total consumption 
at the time. Production of ethanol increased rapidly and logistics were quickly developed to 
supply ethanol-gasoline blends all over the country. 1n 1977, the average ethanol content in 
gasoline was 4.5%. 

In 1978, with growing availability of ethanol in the marketplace, E15 started to be used and in 
1979 E15 became the official blend. Following the second oil shock, the government called on 
both the sugarcane and the automotive industry to further expand ethanol use through not 
only higher blends but also through hydrous ethanol (E100) in specially adapted vehicles . The 
development of ethanol-dedicated vehicles that would be able to operate on 1(H)% ethanol 
(E100) remains one of the most well known elements of ProAlcool . By the end of 1979 the first 
E100 automobiles reached the market . 

By the end of 1979 the first E100 automobiles reached the market. Producing E100 vehicles in 
Brazil was a matter of survival for the local motor industry, which was facing a declining 
gasoline-dependent vehicle market during a period of steep increase in oil prices . Motivated by 
a sense of national independence from expensive petroleum and derivatives, by sales 

4 Leao, Regina M. Alcoal, Energia Verde. S"ao Paulo, SP, Brasil : IQUAL Editora, 2002 . Print. 
5 !n 1925, GM established a plant in Brazil but it was not until the 1950s that it produced a 100% locally-made vehicle . See 
http ://wiki.emnext .com/wilci/index.oho/GM do 8rasil Milestones : 1925 - 1929 . 
6 Men des Thame, Antonio Carlos, ed . The History of the Alcohol Car (Translated). Sgo Paulo, SP, Brasil : IQUAL Editora, 2003. 
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incentives, and faced with very high gasoline prices, Brazilian consumers opted to buy ethanol-
dedicated vehicles.7 

In 1981, Brazil increased the blend of ethanol in gasoline from 15% to 20%, even though at the 
time most consumers were optingto buy ethanol-dedicated vehicles . Although ordinary 
gasoline engines worked well with blends up to E15 without significant effects on materials, 
parts, fuel consumption, performance and drivability, the prospect of higher ethanol content 
blends in the immediate future induced some simple but effective engineering measures to 
optimize new vehicles to future blends . Recognizing this shift, already in the late 1970s the 
automakers established in Brazilg began selling new vehicles with the following modifications : 
recalibrated carburetor settings, optimized spark-timing, corrosion resistant coatings and 
materials in the wet parts of the fuel supply system and neoprene fuel pump diaphragms.g 

fn 1985 the ethanol content in the blend was increased to 22% (E22) and in 1998 to 24% (E24) . 
At the same time, the use of hydrous ethanol (E100) in the ethanol-dedicated vehicles began to 
slow as oil prices fell through much of the 1990s.1° {n fact, while in the mid-1980s nearly ail cars 
sold in Brazil were ethanol-dedicated, by the mid-1990s Brazilian consumers were opting to buy 
"regular" cars again, that would not be able to use E100 but instead up to E25.11 

In an effort to improve Brazil's ethanol-blending program, the federal government approved in 
2002 new rules that established that ethanol content in gasoline fuels should be within the 
range of 20% to 25%a (E20-25) .12 Regulations established that the actual ethanol content be 
determined by a Inter-Ministerial Sugar and Ethanol Council (CfMA, in its Portuguese acronym) 
based on supply-demand analysis of the sugar and ethanol market. CtMA has set the current 
blend at its maximum, E25. The use of E25 has been complemented by a strong and growing 
E100 demand resulting from the success of the flex fuel vehicle technology, which came to the 
Brazilian market in 2003 and is already surpassing 8 million vehicles .13 (See Figures 1 and 2 
below.) 

' Weidenmier, Marc, Joseph Davis, and Roger A¬iaga-Diaz . " ¬ s Sugar Sweeter at the Pump? The Macroeconomic Impact of 
Brazil's Alternative Energy Program." National Bureau of Economic Research. Oct. 2008. 20 July 2009 
http://www.nber.ore/papers/w14362 . 
81t ¬s important to note that car imports were practically prohibited for almost 30 years until 1989 . During this period, only a few manufacturers (nameiy, Fiat, Ford, General Motors, Volkswagen and some small local companies) had access to the 
Brazilian domestic market. 
' Szwarc, Alfred and Branco, G.M, "Automotive Use o¬ Alcohol in Brazil and Air Pollution Related Aspects," SAE technical paper 
850390, International Congress & Exposition, Detroit, MI, February 1985. 
1° For more information on the Brazilian government support for ethanol fuel, see Dias de Moraes, Marcia Azanha Ferraz, and 
Luciano Rodrigues. Brazil National Alcohol Program . 2006 . MS . University of Sao Paulo, Piracicaba, SP, Brazil. Online at httg://www.scribd .com/doc/15700092/Historv-of-the-Brazi ¬ian-Ethanol-ProEram. 
" For detailed data on car fleet, see annual reports of Brazilian Automakers Association (ANFAVEA), available online at http://www.anfavea .com .br/anuario.html . 
}Z Due to the inherent characteristics of the blending process, a tolerance of ± 1% was allowed, making the accepted range 19-26%. 
'3 Flex-Fuel Vehicles (FFVs) have been sold in Brazil since 2003 . See Figure 1. There are over 8 million FFVs today in Brazil . 
During the first six month, 92% o¬ new cars sold in Brazil are FFVs . !t is estimated that these FFVs consume only hydrous ethanol 
(E100) nearly 80% of the time today and more than 50% of otto-cycle engine fuel in Brazil is sugarcane ethanol today. For more 
information on FFVs ¬n Brazil, see Joseph, Henry. NewAdvances in Flex-Fuel Technologies. Ethanol Summit, Sao Paulo Brazil . 
Online at htto://bit.tv/info/10A6MF 
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Fieure 1 : Annual Vehicle Sates per Engine Type in Brazil (Units) 
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Source: Brazilian National Oil, Gas & Biofuels Agency (ANP). Data for first half of 2009 shows that 92% of new cars sold are flex-fuel . There were 
1.2 million flex-fuel vehicles registered in first half of 2009 . 

Figure 2: Ethanol (E100) vs . Ethanol-Blended Gasoline Consumption in Brazil (Million of Liters) 
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B. Review of Scientific and Technical Aspects of Ethanol-Blends in Brazil 

Ethanol-blended fuels provide a number of environmental benefits, including reducing emissions 
of conventional and greenhouse gas pollutants in vehicle exhaust. With the implementation of 
new motor vehicle emission control programs in Brazil, vehicles have been adjusted to comply 
with stricter environmental requirements. 

Mixing ethanol to gasoline increases octane rating of the fuel and, consequently, allows the 
phase-out of toxic lead additives, which were fully phased out in 1989 in Brazil .14 The 

i° Karpov, S . "Ethanol as a High-Octane, Environmentally Clean Component of Automotive Fuels ." Chemistry and Technology of 
Fuels and Oils 43 .5 (2007): 355-61 . Print . 
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requirements for ethanol-blended gasoline also allowed petroleum refinery operations to 
decrease the content of aromatic hydrocarbons in the gasoline, a popular solution used to 
boost gasoline octane but environmentally undesirable due to the toxicity of the aromatic 
compounds. As a result, the highly-respected Sao Paulo State Environmental Protection Agency 
has long recognized the merits and benefits of extensive fuel ethanol usage in the Sao Paulo 
Metropolitan Region (SPMR), the largest urban area in South America that has a fleet of over 6 
million vehicles .1s 

The benefit of ethanol's octane increase in blends - as well as the wide use of hydrous ethanol 
(E100) in flex-fuel vehicles'6- has also allowed car manufacturers to increase engine 
compression ratios-from approximately 7.5:1 to up to circa 1(1.5:1-thus promoting higher 
thermal efficiencies, which offset the lower energy content of ethanol .l7 As the result of the 
technological progress fuel economy, performance, drivability and overall reliability of modern 
gasoline vehicles optimized to E25 are equivalent or superior to ordinary gasoline vehicles 
operating with neat gasoline . Maintenance requirements are equivalent too with the benefit of 
lower carbon deposits in the engine due to ethanol's cleaning properties. 

In addition to these benefits of ethanol blends, over the last twenty years, state-of-the-art 
technologies have been adopted by the automakers to attain the Brazilian emission limits, 
which have been strictly controlled since 1986. "$ New engine designs, electronic fuel injection, 
electronic ignition control, engine management, catalytic converters, exhaust gas recirculation, 
crankcase vapor recycling, evaporative emission control, turbocharging and on-board-diagnosis 
have all been customized to ethanol blends and incorporated to the new vehicles in Brazil . The 
table below summarizes the emission limits for light duty vehicles in Brazil .lg 

This year, Honda began selling a flex-fuel motorcycle and we expect other manufacturers to 
follow suit not just in motorcycles but also other engines due to consumer demand .2° 

'S See the Annual Air Quality Reports by Sao Paula State Environmental Secretary's Environmental Technology Company (CETESB), available online at http://www.cetesb.so .eov .br/Ar/Dublicacoes asa from 2001 to present . 16 Flex-fuel cars selling at record pace in Brazil . UNICA, 07 July 2009. Web . 17 July 2009 . htto ://enelish .unica .com,br/ ;' Since 2003, when flex fuel cars were introduced in Brazil, there has been a steady evolution in flex engines, which are now being designed with higher compression ratios (12 :0 :1 to 13 .5 :1) to take advantage of the higher blends (from 20-25% up to 100% ethanol) . Currently industry analysis suggests that such changes would result in 5-1095 improved fuel efficiency and, consequently, in even lower carbon emissions with ethanol blends . For further information, see presentation by Dr . Henry Joseph, head of environmental committee of the Brazilian Automakers Association (ANFAVEA), available htto://www.rovalsoc.ac.uk/downloaddoc asp7id=4248 
"a See Resolution N° 18 in 1986 by CONAMA (National Environment Council) followed by additional regulatory requirements . Online at httn://www.mma.eov.br/oort/conama/res/res86/res1886 htm ¬ 
19 Szwarc, Alfred . "Impacts of the Use of Etahno ¬ in Vehicle Emissions .in Urban Areas." Sugar Cane's Energy. Sao Paulo, SP, Brasit : Ber¬endis & Vertecchia, 2005 . 80-85. Print . 20 See htto ://bit .lv/xkvV4 for further information on Honda's Flex-Fuel 150cc motorcycles . 
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Exhaust Gas Emission Limits for Eight-Duty Vehicles in Brazil 
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E22 blend that complies to specifications set by the National Council of Oil, Natural 
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acetaldehyde and formaldehyde) - only Otto cycle vehicles, except CNG vehicles; 
(****) only brand new models, 5) new emission limits to be phased-in by 2012 are 
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As noted earlier, it was not until the late 1980s when fully assembled vehicles were allowed to 
be imported into Brazil following decades of prohibition . Over the last several years, vehicles 
from almost all leading international brands have been used in Brazil . 21 Imported vehicles are 
adapted to use up ethanol-blended gasoline either by the manufacturer in the country of origin 
or by the importer . In general, this process requires ethanol-compatible materials in the fuel 
system and engine tune-up (basically fuel delivery and ignition timing) for a mid-range point, 
usually E22, which is the reference blend for engineering development and emissions testing in 
Brazil .2Z This customization has resulted in good drivability and performance, with fuel 
consumption comparable to gasoline operation . In all cases either the manufacturer or the 
import company has provided full warranty coverage for the vehicles. According to industry, 
government and specialized media sources these vehicles operate normally and present 
trouble-free operation in Brazil .z3 

21 Here are the names of the known imported brands compatible with E25 in Brazil : Alfa Romeo, Audi, BMW, Citroen, Chana, 
Chevrolet, Chrysler, Dodge, Effa, Ferrari, Fiat Ford, Haffe ¬ , Honda, Hyundai, Jaguar, Jeep, K¬a, Lada, Land Rover, Lexus, 
Lamborghini, Maserati, Mercedes Benz, Mini, Mitsubishi, Nissan, Peugeot, Porsche, Renault, Seat, Smart, Ssangyong, Subaru, 
Suzuki, Rolls Royce, Toyota, VW and Volvo. 
22 

Recently, UNICA learned that a few imported models have been originally designed to use any ethanol blend up to 309'0 
ethanol content (called by industry sources "soft flex fuel vehicles") and therefore do not need to be adapted to E20-E25. 
Although this information is of great interest to the Brazilian ethanol industry and consumers, no car manufacturer declared 
this publicly yet. 
23 For various reviews from a technical as well as consumer perspective of vehicle performance with ethanol-blended gasoline, 
see http :L/ouatrorodas.abri¬.com.br/QR2/ 
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Ill. KEY TECHNICAL ASPECTS IN SUPPORT OF THE WAIVER APPLICATION 

This section of our comments provides scientific and technical comments in support of an 
increase of the allowable ethanol content of gasoline to 15 percent in the United States. 

A . Studies on E10 Blends & Beyond 

There are records of E10 use in the United States (and Europe)Z4 since the 1920s when Standard 
Oil began adding ethanol to gasoline to increase octane and reduce engine knocking. However, 
it was only in late 1970s that E10 started to be used more widely. 25 Over the years the blend 
gained consumer acceptance and it is presently the most popular blend in the United States and 
around the world. Extensive experience with E10 demonstrates that it can be used effectively 
and safely with the existing fleet. 26 

Various studies throughout the world beyond just Brazil support the use of higher than 10% 
blends without engine recalibrations or vehicle modifications . Here we highlight studies in 
three additional separate nations : South Africa, The Netherlands, and Australia . 

E15 in South Africa . Since the early 1980s South Africa has been using ethanol in the range of 
8% ethanol (E8) to E15. In the late 1990's Sasol, a manufacturer of both gasoline and ethanol 
fuels, had a special interest to supplement the supply of gasoline with blends in the higher 
altitude regions of South Africa via pipeline. Considering that this represented a unique 
situation, the Company decided to assess and ensure the technical feasibility of the project. 
Sasol conducted a detailed test and evaluation program addressing all relevant aspects to the 
case, including pipeline transportation, retail site equipment, permeation rate of piping 
materials and vehicle performance and consumer satisfaction . The test program, which had the 
participation of oil companies, automakers, and marine equipment manufacturers showed that 
no major problems related to the use of the blends were identified . During the first six months 
of the blends mixture presence in the market, in the Highveld region which is home to about 
40% of South Africa's automotive fleet, the amount of incidents that were fuel related 
accounted for only 0.009 % of vehicle breakdowns.z' 

E15 in The Netherlands . An interesting experience with E15 has been carried out almost 
unnoticed in the Netherlands since 2008. What differentiates this program from other E15 test 
programs is the use of hydrous ethanol instead of anhydrous ethanol that is the standard 
product for blending . The blend also contains a co-solvent to avoid phase separation and is 

Za In Europe, ethanol was also used as an octane booster in the 1920s and 1930s when it was added to gasoline at levels ranging 
from 10% up to 33% . France, Germany and Britain were the leading users of fuel ethanol at that time. Germany, through the 
work of the Deutsche Landwirtschaftliche Geselischaft in Berlin, helped pave the way for expanded use of ethanol in Europe 
during this period . 25 Wagner, T., D . Gray, B . Zarah, and A. Koz¬ nski . Practicality of Alcohols as Motor Fuel. Tech . no . 790429. Chicago, Illinois : 
Amoco Fuels, 1979 . Print. 
26 Mills, G. A., and E. E. Eck ¬und. "A¬cohols as Components of Transportation Fuels." Annual Review of Energy 12.Nov (1987' : 47-
80. Print. 
z' Van Der Merwe Douw G. et a ¬ , Methodology of Introducing Sasol Fuel Alcohol as Gasoline Component in South Africa, 
international Symposium on Alcohol Fuels, July 3-b, 2000 Stockholm, Sweden . 
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regarded by the company leading the program - HE Blends BV28-a successful demonstration 
that hydrous E15 can be used. The blend, which is prepared using 85% of Euro 95 gasoline and 
15% Brazilian standard hydrous ethanol, was officially launched on July 7, 2008 by the Dutch 
Minister of the Environment under the brand name h E15 BioSuper.Zg After conducting 
monitored field tests with a 2006 Volkswagen Golf 5 model, a 2008 Ford Mondeo and two-
stroke and four-stroke motor scooters, the Company concluded "no vehicle operational 
differences between gasoline and hE15 were observed nor any mechanical problems were 
encountered . Emission testing by TNO and SGS showed low emission levels within European 
(Euro 4) emission standards on both fuels with generally lower hydrocarbons (HC) and carbon 
monoxide (CO) levels and higher nitrogen oxides level (although still within EU standards) on 
hE15."3o The hydrous blend is already being sold to the general public and soon will be 
distributed by a network of 150 fuel stations in the Netherlands . Following the successful 
introduction of hE15 in the Dutch market, we understand that the EPA approved the hydrous 
E10, hydrous ¬20, hydrous E30 and hydrous E85 test program in the State of Louisiana, to be 
carried out until January 1, 2012. 

E15 in Australia. In 1979 studies with E15 blends were conducted in Australia and included a 
100 vehicle fleet trial at the time. The mixtures were prepared with anhydrous and hydrous 
(with 1% butanoi as a co-solvent ) .31 Although relatively extensive, these studies were not 
conclusive about the feasibility of E15 . Moreover the Australian government lacked the political 
motivation to introduce ethanol in the market, which occurred only in 2003 in certain regions 
with only E10 . 

B. Established Environmental Benefits 

There are clear benefits in the reduction of con ventiana! pollution and greenhouse gases when 
ethanol blends are compared to gasoline.32 Despite a few contentious issues such as effect on 
fuel volatility or on aldehyde emissions, which we address below, there is no doubt that benefits 
outweigh any potential disadvantages as discussed below. 

After over thirty years of using ethanol-blended gasoline in large, nationwide scale in Brazil, we 
can affirm the following about the use of ethanol-blended gasoline : 

No unique environmental or safety risks regarding blending, transportation, storage and 
handling; 

" Reduction of highly toxic aromatic hydrocarbons emissions ;33 

Zg See htto://www.he6lends .com for more information . 29 See http://www.best-e" e.ore/Pages/ContentPaee aspx?id=547 . 
3° Keuken, H . at all, Hydrous Ethanol for Gasoline Blending, 17'h international Symposium on Alcohol Fuels, October 13-16 2008, Tiayuan, China . 
31 Extended Field Trials of Ethanol Blends in Vehicles. Tech. Australia : Hassal and Associates, 1994 . Print. ; Enhanced Extension of 
Petrol with Aqueous Alcohol, Tech. Australia : CSR Chemicals Ltd, NERDDC, Project 81/1432, Final Report. 1981. Print. 32 Zuurbier, Peter, and Jos Van de Vooren, eds. Sugarcane Ethanol: Contributions to Climate Change Mitigation and the Environment. Wageningen, The Netherlands: Wageningen Academic, 2008. Print. 33 Mainly benzene, 1-3 butadiene, xylene and toluene. Actual reduction depends on vehicle and blend characteristics . 
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" "Leaner" combustion which reduces exhaust emissions, mainly carbon monoxide (CO) 
and hydrocarbons (HC) / Volatile Organic Compounds (VOC);34 

" Reduced emissions of inhalable sub-micron particles; 

" Lower sulfur content, reduced sulfur compound emissions and related negative 
environmental impacts such as formation of secondary sulfates and acid precipitations 
(reduced sulfur also prevents catalytic converter poisoning, which is known to lead to 
lower operational efficiency and therefore increased emissions) ; 

" Is a cost-effective and environmentally friendly "octane enhancer" ; 

" The solvent property of ethanol keeps the fuel system clean of deposits in the fuel 
system or combustion chamber that otherwise might be the source of increased 
emissions; 

" Has a positive energy balance when considering the lifecycle to grow, harvest and 
process biomass to produce ethanol (in Brazil the energy ratio of renewable energy 
from ethanol to fossil energy consumed during the production phase is 9.3:1) . As 
recognized by EPA in proposed RPS2 rule, blending sugar cane ethanol into gasoline in 
particular improves the energy balance of the fuel . This is of importance because the 
energy balance of gasoline is either negative or marginally positive; and 

" Reduces carbon dioxide (CO2) emissions significantly considering ethanol's lifecycle. 
Based on our long experience and analysis, if E15 were to be prepared with sugarcane 
ethanol from Brazil the average C02 reduction would be in the order of 12-24% . 

Thus, as indicated above, the nearly century-long Brazilian experience demonstrates that 
ethanol blends generally, and sugarcane based blends specifically, lead to significant 
environmental and greenhouse gas benefits over conventional fuels. 

C . Limited Environmental Concerns 

As demonstrated below, any environmental concerns associated with ethanol blended fuels are 
relatively slight, can be mitigated, or are unsubstantiated. 
First, in the case of ethanol-blended fuels, there may be marginal inefficiencies in reducing NOx 
emissions. [n fact, the enleanment of the fuel to air ratio may contribute to an increase in NOx 
emissions but the magnitude is generally low (1% to 1(?%.) NOx generation is highly dependent 
on engine and emission control characteristics as well as load and engine speed .3s 

Second, ethanol-blended fuels are ineffective in reducing aldehyde emissions . The partial 
oxidation of ethanol is a source of aldehydes, mainly acetaldehyde, which is less toxic and 
photo-chemically reactive than formaldehyde, a major aldehyde species characteristic of 

34 Nakata, Koichi, and Shintaro Utsumi . Powertrain & Fluid Systems Conference. Proc. of The Effect of Ethanol Fuel on a Spark Ignition Engine, Http://www.sae.org/technical/papers/2006-01-3380, Toronto, Canada. fd .p. : SAE International, 2006. Print. 3s 
Szwarc, Alfred . "Impacts o¬ the Use of Etahnot in Vehicle Emissions in Urban Areas." Sugar Cane's Energy. Sao Paulo, SP, Brasil : Berlendis & Vertecchia, 2005 . 80-85. Print. 
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gasoline combustion.36 At the same time, aldehyde emissions from E22 have been measured in 
Brazil and reach low levels. Typically, 2008 model-year Brazilian vehicles emit 2 mg/km (3.2 
rngpg) aldehydes (formaldehyde f acetaldehyde), a concentration that is about 20% less than 
the strictest emission limit applied only to formaldehyde.3' Since emission control systems that 
equip Brazilian vehicles are equivalent in emission control efficiency to those installed in (1 .S. 
cars, it is fair to conclude that E15 should not be a barrier to the attainment of the 
formaldehyde emission limit . 

Finally, three other environmental concerns are often raised in the context of ethanol-blended 
gasoline . As described below, we believe these concerns are without merit. First, there has 
been media speculation that durability of catalytic converters could be lowered if E15 is used on 
a regular basis in vehicle engines. This is based on the reasoning that the enleanment of the air-
fuel mixture increases the heat stress of the catalyst a phenomena that would over time result 
in faster degradation . UNICA consulted with manufacturers of catalytic converters used in 
Brazilian vehicles and they asserted that increasing the ethanol content from E1(} to E15 should 
not be affect the catalytic converter's pollutant conversion efficiency ordurability . This 
conclusion is also backed by recent research in the USA undertaken by the National Renewable 
Energy Laboratory (NREL).38 According to NREL's work, which evaluated tailpipe emissions for 
16 popular late-model vehicles on a drive cycle similar to real-world driving, regulated tailpipe 
emissions remained largely unaffected with E15 as compared to neat gasoline and E10. The 
report note that running the engine at wide open throttle conditions (WOT) increased catalyst 
temperatures by approximately 3(f °C, which is a small temperature increase within the 
operating range and is not expected to deactivate the catalytic converter. More importantly, 
however when operating the engine at closed-loop operating conditions (most usual situation 
during normal driving), catalyst temperatures were cooler or unchanged with E15. Therefore, 
speculations about E15 causing significant heat stress on the catalytic converter seem quite 
unrealistic, if not exaggerated. 

Second, critics of ethanol often point out the lower fuel economy (measured as miles per 
gallon), which is generally regarded as directly proportional to the fuel's energy content . 39 
However, there are many other variables that affect the performance of a particular fuel in a 
particular engine, mainly engine design and calibration characteristics . Although ethanol 
contains approximately 33% less energy per unit volume than gasoline, for E15 the effect on 
fuel economy is small, usually in the range of zero to 3% (average fleet data) when compared to 
neat gasoline use in the same engine . 

36 Tardif, Robert, Ling Liu, and Mark Raizenne . "Exhaled Ethanol and Acetaldehyde in Human Subjects Exposed to Low Levels of 
Ethanol ." Inhalation Toxicology 16.4 (2004): 203-07. Print . 
3' Formaldehyde emission limits vary in the United States from 32 to 4 mgpm, depending on vehicle class and emission control 
requirements . 
38 Brian West, Keith Knoll, Wendy Clark, Ronald Graves, John Orban, Steve Przesmitzki, and TimothyTheiss (2008). "Effects of 
Intermediate Ethanol Blends on Legacy Vehicles and Small Non-Road Engines, Report 1" . Oak Ridge National Laboratory and 
National Renewable Energy Laboratory. htto ://feerc.ornl.eov/publications/Int blends Rpt 1 pdf. NREL/TP-540-43543, 
ORNL/TM-2008/117. 
39 Shadis, William, and Peter McCal lum . Comparative Assessment of Current Gasohol Fuel Economy Data. Tech . no. 800889 . 
N .p. : Mueller Associates, Inc., 1980. 



Fm:Brazil ¬an Sugarcane Industry Assoc (UNICA) To:EPA Docket EPA-HQ-OAR-2009-0211 18:00 07120109GMT-04 Pg 1414613 

UNICA Comments on E-15 Waiver Page 13 
Docket ID No. EPA-HQ-OAR-2009-0211 

Third, ethanol-gasoline blends are frequently blamed for increased fuel volatility, therefore 
increasing evaporative emissions .4° Although it is true that blending ethanol with gasoline 
increases volatility, as expressed usually in terms of the standard Reid Vapor Pressure (RVP) and 
Distillation Curve (DC) measurements, a fair evaluation of the case requires consideration of the 
following points that are generally overlooked :41 

" RVP, which has been used as a popular parameter to evaluate ethanol-gasoline blends 
volatility, is a very limited indicator for this purpose because it is measured only at one 
temperature (37.8 QC) and at an arbitrary air-to-liquid ratio of 4:1 . Since fuel 
temperatures may vary widely as well as engine temperatures, a more precise 
evaluation requires an additional evaluation of the DC and other parameters such as the 
vapor-liquid ratio, at selected temperatures; 

" Blend volatility varies as a function of base gasoline composition and gasoline types with 
lower concentration of light hydrocarbons will show a smaller volatility increase when 
blended with ethanol . The United States has already introduced the practice to 
Reformulated Gasoline in order to make it suitable for ethanol blending (RBOB and 
CARBOB gasoline blendstocks); 

" Blend volatility varies as a function of ethanol concentration in the blend. For a 
particular gasoline there is a concentration of ethanol that results in a RVP peak (this 
peak may vary for different gasoline types but is generally within the region of 3% to 6% 
ethanol content) . Once the peak is reached addition of more ethanol will reduce RVP . 
Therefore, increasing the blend to E15 may actually reduce RVP in comparison to E10 . 
Moreover, depending on the gasoline blendstock characteristics the need to reduce 
gasoline volatility before blending could be reduced; 

" Volatility is a rather complex issue because it affects vehicle performance, drivability, 
emissions and fuel consumption . In addition volatility requirements vary from one 
region to other and from summer to winter . Therefore limiting the use of ethanol-
gasoline blends exclusively on the grounds of increased volatility without an in-depth 
analysis of the proposed use is certainly incorrect . For instance, regions that have cold 
weather may actually benefit from a higher volatility because it will facilitate cold 
starting of the engine, improve drivability, reduce emissions and increase fuel economy . 
Even when ambient temperatures are higher and fuel evaporative emissions increase 
there may be no negative environmental impact. It has been shown that despite of 
increased volatility the use of E1© did not result in higher smog formation potential and 
toxicity and carcinogenic risk actually decreased. The conclusion was achieved after 

4° Varde, K., A. Jones, A. Knutsen, D. Mertz, and P. Yu . "Exhaust emissions and energy release rates from a controlled spark 
ignition engine using ethanol blends ." Proceedings of the Institution of Mechanical Engineers, Part D. Journal ofAutomobile 
Engineering 221.8 (2007) : 933-41 . 
°1 Johansson, Hakan, and He¬ge Schm¬dt. "Lack of legislation causes large problems with evaporative emissions." Proc. of 9th 
International Conference on Engines and Vehicles, Session : General Emissions, Naples, Italy . N .p . : n.p ., 2009 . dd . pag . Print. 
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weighting the increase of evaporative organic compounds and the decrease of exhaust 
organic compounds.4z 

. 

" Fuel evaporative emission control systems have been used in many countries for more 
than a decade and the substitution of carburetors by fuel injection systems some years 
ago has actually improved the emission control capability . Vehicles equipped with fuel 
injection systems and evaporative emission control, which are now the industry 
standard, are quite efficient in avoiding significant evaporative emissions. Taking Brazil 
as an example, fuel evaporative emission levels from 2008 model year vehicles 
equipped with activated carbon canisters and fueled with a 22%ov/v ethanol-gasoline 
blend average an emission of 0,6 g/test (U.S SHED test procedure ).43 This emission 
represents only 30% of current limit of 2 g/test and is also adopted in many countries 
that have advanced emission control programs . 

Existing international experience shows that gasoline vehicles fueled with ethanol-
gasoline blends have not been affected by vapor lock, an undesirable effect associated 
to excess vapor formation in the fuel supply system . Brazil and South Africa, countries 
that are subject to high ambient temperatures that exceed in some regions 40 °-C (104 
°-F) during summer, have not registered vapor lock occurrences with E15 or higher 
ethanol content blends. Another example, although not at such high ambient 
temperatures, is the use of E10 at high altitude, in Colorado, a situation that also favors 
enhanced fuel vaporization, and has not been associated with vapor lock events . 

IV . CONCLUSION 

UNICA recommends that EPA increase the allowable ethanol content of gasoline to 15 percent 
(E15) or consider an alternative blend higher than 10 percent . Commercial use of ethanol 
blends in the United States has been largely based on the experience acquired with E10 and 
lower level ethanol content mixtures over several years . The Brazilian experience shows that 
preparation, storage, transportation and fuel dispensing requirements of E15 blends do not 
differ from those of E10 . Material compatibility requirements and operational procedures are 
basically the same and should not represent any particular source of concern under normal 
conditions for E15 in the United States . 

We hope these comments will contribute to improving EPA's understanding of the issues 
concerning the use of higher blends of ethanol in gasoline and remain at your disposal to 
answer any questions you or your colleagues may have . 

Sincerely, 

Joel Veiasc6 
Chief Representative - North America 

fred Szwarc ' 
Emissions & Technology Advisor 

°Z Apace Research Ltd., Intensive Field Trial of Ethanol/Petrol Blend in Vehicles, ERDC Project 2511, December 1998 
43 See the 2008 Annual Air Quality Reports by CETESB, available online at http://www.cetesb .sp.eov .br/Ar/publicacoes.asp . 
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A1TACtiMENT 1: Chronology of Regulation of the Ethanol-Blended Gasoline in Brazil 
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Table 1. 2012/2013 harvest season: from April 1, 2012 to March 16, 2013. 

Final Number 

2011/20124 2012/2013
Final Number 

2011/20124 2012/2013
Final Number 

2011/20124 2012/2013

493,159 532,607 8.00% 304,230 329,831 8.42% 188,929 202,777 7.33%

31,304 34,094 8.91% 21,068 23,286 10.53% 10,236 10,808 5.58%

7,466 8,775 17.53% 4,755 5,618 18.16% 2,711 3,156 16.42%

13,076 12,591 -3.71% 6,786 6,204 -8.57% 6,290 6,387 1.53%

20,542 21,365 4.01% 11,541 11,822 2.44% 9,001 9,543 6.01%

67,830 72,233 6.49% 41,802 44,665 6.85% 26,028 27,568 5.92%

137.54 135.62 -1.40% 137.40 135.42 -1.44% 137.77 135.95 -1.32%

sugar 48.44% 49.54% 52.89% 54.72% 41.27% 41.14%

ethanol 51.56% 50.46% 47.11% 45.28% 58.73% 58.86%

Liters of ethanol / ton of sugar 41.65 40.11 -3.70% 37.93 35.84 -5.51% 47.64 47.06 -1.22%

Kilograms of sugar / ton of sugar 63.48 64.01 0.84% 69.25 70.60 1.95% 54.18 53.30 -1.63%

Source: UNICA. Note: ¹ - thousand tons; ² - million liters; ³ - kg of ATR/ ton of sugarcane; data subject to minor adjustments; "ATR" is the amount of product obtained per ton of crushed sugarcane; 4 - Final figures of 2011/2012
harvest season on South-Central region.

Products
South-Central region São Paulo Others states

Var. (%) Var. (%) Var. (%)

ATR/ ton of sugarcane ³ 

Share(%)

Sugarcane ¹

Sugar ¹

Anhydrous ethanol ²

Hydrous ethanol ²

Total ethanol ²

ATR ¹



Table 2. Sugarcane harvest per State of South-Central region - 2012/2013 harvest season: from April 1, 2012 to March 16, 2013. 

2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013
ES 4,180,168 3,519,207 122,235 98,762 224,106 177,623 143,095 109,002 81,011 68,621

GO 45,220,066 52,726,898 1,752,299 1,875,260 2,677,000 3,129,641 668,057 816,803 2,008,943 2,312,838

MT 13,153,709 16,318,765 398,192 491,919 843,942 974,373 320,807 457,623 523,135 516,750

MS 33,859,650 37,291,146 1,587,746 1,741,908 1,631,250 1,915,793 430,842 470,367 1,200,408 1,445,426

MG 49,741,239 51,759,457 3,238,089 3,418,321 2,083,987 2,002,430 780,523 873,152 1,303,464 1,129,278

PR 40,505,746 39,706,301 3,007,991 3,086,138 1,402,054 1,298,335 367,689 429,320 1,034,365 869,015

RJ 2,173,750 1,421,948 129,666 95,342 75,758 37,469 0 0 75,758 37,469

RS 95,054 32,852 0 0 6,570 1,665 0 0 6,570 1,665

SP 304,229,861 329,830,906 21,067,954 23,286,169 11,597,637 11,827,880 4,742,656 5,623,918 6,854,981 6,203,962

TOTAL 493,159,243 532,607,480 31,304,172 34,093,819 20,542,304 21,365,209 7,453,669 8,780,185 13,088,635 12,585,024

 

2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013 2011/20123 2012/2013
ES 123.05 116.31 29.24 28.06 53.61 50.47 24.94% 25.32% 75.06% 74.68%

GO 140.97 137.94 38.75 35.57 59.20 59.36 28.85% 27.06% 71.15% 72.94%

MT 141.09 133.76 30.27 30.14 64.16 59.71 22.52% 23.65% 77.48% 76.35%

MS 130.89 136.05 46.89 46.71 48.18 51.37 37.60% 36.03% 62.40% 63.97%

MG 139.69 135.39 65.10 66.04 41.90 38.69 48.91% 51.19% 51.09% 48.81%

PR 136.62 137.17 74.26 77.72 34.61 32.70 57.05% 59.47% 42.95% 40.53%

RJ 121.02 114.54 59.65 67.05 34.85 26.35 51.73% 61.44% 48.27% 38.56%

RS 115.85 84.95 0.00 0.00 69.12 50.68 0.00% 0.00% 0.00% 0.00%

SP 137.71 135.45 69.25 70.60 38.12 35.86 52.78% 54.70% 47.22% 45.30%

TOTAL 137.54 135.62 63.48 64.01 41.65 40.11 48.44% 49.54% 51.56% 50.46%
Source: UNICA. Note: ¹ - tons; ² - m³; 3 - Final figures of 2011/2012 harvest season on South-Central region.

STATE
Sugarcane¹ Sugar¹ Total ethanol² Anhydrous ethanol ² Hydrous ethanol ²

STATE Kg TRS/ton of sugarcane Kg of sugar/ton of sugarcane Liters of ethanol/ ton of sugar Sugar mix (%) Ethanol mix (%)



Mills 2011/20123 2012/2013

Mixed production mills

Sugarcane¹ 423,093,409 456,681,015

Sugar¹ 31,304,172 34,093,819

Anhydrous ethanol² 6,101,897 7,543,173

Hydrous ethanol² 8,628,159 8,802,023

Total ethanol² 14,730,056 16,345,196

Distilleries

Sugarcane¹ 70,065,834 75,926,465

Sugar¹ 0 0

Anhydrous ethanol² 1,351,772 1,237,012

Hydrous ethanol² 4,460,476 3,783,001

Total ethanol² 5,812,248 5,020,013

Table 3. Sugarcane harvest by autonomous distilleries and mixed
production mills in South-Central region - 2012/2013 harvest season:
from April 1, 2012 to March 16, 2013. 

Source: UNICA. Note: ¹ - tons; ² - m³; 3 - Final figures of 2011/2012 harvest season on

South-Central region; autonomous distilleries are plants dedicated exclusively to ethanol

production; mixed production mills are dedicated to producing both ethanol and sugar.



Table 4. Bi-weekly sugarcane crushing,  ACCUMULATED - results for the South-Central region  

2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%)

16/04 3,429,398 2,130,641 -38% 6,989,642 4,736,769 -32% 3,560,244 2,606,128 -27%

01/05 14,172,087 6,753,397 -52% 24,003,829 14,133,076 -41% 9,831,742 7,379,679 -25%

16/05 35,843,615 18,078,715 -50% 57,216,373 35,014,193 -39% 21,372,758 16,935,478 -21%

01/06 63,615,028 40,950,372 -36% 100,451,296 70,798,058 -30% 36,836,268 29,847,686 -19%

16/06 85,486,055 55,094,486 -36% 135,444,365 96,674,881 -29% 49,958,310 41,580,395 -17%

01/07 112,189,980 73,838,517 -34% 177,695,752 128,377,825 -28% 65,505,772 54,539,308 -17%

16/07 138,324,825 100,037,254 -28% 218,279,009 170,572,914 -22% 79,954,184 70,535,660 -12%

01/08 165,525,368 128,355,725 -22% 260,045,132 216,850,039 -17% 94,519,764 88,494,314 -6%

16/08 189,559,044 155,949,298 -18% 298,789,785 261,096,423 -13% 109,230,741 105,147,125 -4%

01/09 214,665,309 185,033,425 -14% 339,505,503 307,615,408 -9% 124,840,194 122,581,983 -2%

16/09 237,903,355 211,142,346 -11% 376,713,354 349,583,250 -7% 138,809,999 138,440,904 0%

01/10 260,911,204 229,995,069 -12% 413,586,476 381,351,364 -8% 152,675,272 151,356,295 -1%

16/10 274,880,543 254,509,209 -7% 437,024,431 419,347,426 -4% 162,143,888 164,838,217 2%

01/11 288,665,706 277,010,496 -4% 460,154,964 455,494,097 -1% 171,489,258 178,483,601 4%

16/11 299,227,781 294,955,779 -1% 478,748,045 481,986,144 1% 179,520,264 187,030,365 4%

01/12 303,480,093 314,572,839 4% 487,972,714 510,593,620 5% 184,492,621 196,020,781 6%

16/12 304,141,517 327,137,555 8% 490,712,566 528,155,576 8% 186,571,049 201,018,021 8%

01/01 304,182,530 329,070,599 8% 491,632,455 531,311,133 8% 187,449,925 202,240,534 8%

16/01 304,182,530 329,432,882 8% 492,093,742 531,853,466 8% 187,911,212 202,420,584 8%

01/02 304,182,530 329,652,510 8% 492,570,379 532,260,252 8% 188,387,849 202,607,742 8%

16/02 304,190,975 329,674,913 8% 492,819,542 532,415,545 8% 188,628,567 202,740,632 7%

01/03 304,206,473 329,775,007 8% 493,021,705 532,551,581 8% 188,815,232 202,776,574 7%

16/03 304,212,220 329,830,906 8% 493,111,109 532,607,480 8% 188,898,889 202,776,574 7%

01/04

Source: UNICA. 

Bi-weekly 
period

SUGARCANE (tons)
São Paulo South-Central region Others states



Table 5. Bi-weekly sugar production,  ACCUMULATED - results for the South-Central region  

2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%)

16/04 95,775 71,742 -25% 214,065 152,083 -29% 118,290 80,341 -32%

01/05 490,217 290,985 -41% 817,574 545,249 -33% 327,357 254,264 -22%

16/05 1,564,223 874,723 -44% 2,373,839 1,569,285 -34% 809,616 694,562 -14%

01/06 3,225,032 2,243,638 -30% 4,784,139 3,528,807 -26% 1,559,107 1,285,169 -18%

16/06 4,608,640 3,086,027 -33% 6,804,384 4,895,032 -28% 2,195,744 1,809,005 -18%

01/07 6,386,132 4,261,147 -33% 9,402,197 6,690,215 -29% 3,016,065 2,429,068 -19%

16/07 8,219,976 6,064,817 -26% 11,987,619 9,324,855 -22% 3,767,643 3,260,038 -13%

01/08 10,239,469 8,061,881 -21% 14,813,562 12,296,199 -17% 4,574,093 4,234,318 -7%

16/08 12,065,742 10,145,553 -16% 17,472,916 15,324,290 -12% 5,407,174 5,178,737 -4%

01/09 14,080,467 12,439,142 -12% 20,442,724 18,662,605 -9% 6,362,257 6,223,463 -2%

16/09 15,957,303 14,581,925 -9% 23,205,661 21,798,577 -6% 7,248,358 7,216,652 0%

01/10 17,882,100 16,023,279 -10% 26,050,546 24,005,312 -8% 8,168,446 7,982,033 -2%

16/10 19,062,762 17,976,137 -6% 27,831,794 26,795,758 -4% 8,769,032 8,819,621 1%

01/11 20,000,161 19,704,966 -1% 29,308,163 29,337,152 0% 9,308,002 9,632,186 3%

16/11 20,777,690 20,988,789 1% 30,580,283 31,079,495 2% 9,802,593 10,090,706 3%

01/12 21,024,117 22,352,327 6% 31,084,301 32,913,596 6% 10,060,184 10,561,269 5%

16/12 21,063,425 23,174,472 10% 31,227,609 33,957,976 9% 10,164,184 10,783,504 6%

01/01 21,067,954 23,263,073 10% 31,262,876 34,067,927 9% 10,194,922 10,804,854 6%

16/01 21,067,954 23,274,206 10% 31,275,120 34,081,825 9% 10,207,166 10,807,619 6%

01/02 21,067,954 23,274,809 10% 31,291,402 34,082,459 9% 10,223,448 10,807,650 6%

16/02 21,067,954 23,274,809 10% 31,297,834 34,082,459 9% 10,229,880 10,807,650 6%

01/03 21,067,954 23,281,165 11% 31,301,840 34,088,815 9% 10,233,886 10,807,650 6%

16/03 21,067,954 23,286,169 11% 31,304,172 34,093,819 9% 10,236,218 10,807,650 6%

01/04

Source: UNICA. 

Bi-weekly 
period

SUGAR (tons)

São Paulo South-Central region Others states



Table 6. Bi-weekly ethanol production,  ACCUMULATED - results for the South-Central region  

2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%)

16/04 123,189 69,127 -44% 256,493 177,878 -31% 133,304 108,751 -18%

01/05 507,988 244,100 -52% 905,735 546,704 -40% 397,747 302,604 -24%

16/05 1,288,632 617,662 -52% 2,172,978 1,319,501 -39% 884,346 701,839 -21%

01/06 2,319,531 1,374,393 -41% 3,910,089 2,613,382 -33% 1,590,558 1,238,989 -22%

16/06 3,144,923 1,850,872 -41% 5,360,948 3,611,668 -33% 2,216,025 1,760,796 -21%

01/07 4,132,242 2,478,146 -40% 7,077,891 4,818,154 -32% 2,945,649 2,340,008 -21%

16/07 5,086,608 3,364,188 -34% 8,724,164 6,422,623 -26% 3,637,556 3,058,435 -16%

01/08 6,083,669 4,322,296 -29% 10,455,657 8,205,479 -22% 4,371,988 3,883,183 -11%

16/08 6,985,509 5,283,336 -24% 12,078,967 9,956,904 -18% 5,093,458 4,673,568 -8%

01/09 7,956,774 6,345,827 -20% 13,823,044 11,881,670 -14% 5,866,270 5,535,843 -6%

16/09 8,870,944 7,341,978 -17% 15,436,669 13,691,191 -11% 6,565,725 6,349,213 -3%

01/10 9,802,418 8,099,445 -17% 17,062,784 15,127,475 -11% 7,260,366 7,028,030 -3%

16/10 10,417,849 9,037,861 -13% 18,166,789 16,743,224 -8% 7,748,940 7,705,363 -1%

01/11 10,962,684 9,865,915 -10% 19,134,304 18,226,909 -5% 8,171,620 8,360,994 2%

16/11 11,371,174 10,516,346 -8% 19,883,276 19,287,285 -3% 8,512,102 8,770,939 3%

01/12 11,551,124 11,211,829 -3% 20,271,082 20,390,794 1% 8,719,958 9,178,965 5%

16/12 11,583,512 11,700,014 1% 20,404,943 21,133,586 4% 8,821,431 9,433,572 7%

01/01 11,587,142 11,790,483 2% 20,454,986 21,294,959 4% 8,867,844 9,504,476 7%

16/01 11,588,150 11,806,701 2% 20,479,651 21,319,190 4% 8,891,501 9,512,489 7%

01/02 11,590,426 11,825,582 2% 20,503,672 21,351,590 4% 8,913,246 9,526,008 7%

16/02 11,591,897 11,825,077 2% 20,516,987 21,359,349 4% 8,925,090 9,534,272 7%

01/03 11,593,399 11,825,778 2% 20,528,816 21,362,362 4% 8,935,417 9,536,584 7%

16/03 11,595,528 11,827,880 2% 20,536,728 21,365,209 4% 8,941,200 9,537,329 7%

01/04

Source: UNICA. 

Bi-weekly 
period
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Table 7. Bi-weekly ethanol production,  ACCUMULATED - results for the South-Central region  

2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%)

16/04 33,627 -38,523 -215% 60,139 -42,738 -171% 26,512 -4,215 -116%

01/05 211,120 -56,891 -127% 336,107 -48,318 -114% 124,987 8,573 -93%

16/05 547,545 37,727 -93% 843,136 124,602 -85% 295,591 86,875 -71%

01/06 973,237 336,240 -65% 1,472,779 560,371 -62% 499,542 224,131 -55%

16/06 1,285,114 553,432 -57% 1,945,225 965,520 -50% 660,111 412,088 -38%

01/07 1,692,642 828,077 -51% 2,548,672 1,456,072 -43% 856,030 627,995 -27%

16/07 2,104,663 1,253,822 -40% 3,163,990 2,131,274 -33% 1,059,327 877,452 -17%

01/08 2,558,415 1,737,433 -32% 3,849,025 2,908,935 -24% 1,290,610 1,171,502 -9%

16/08 2,961,059 2,228,263 -25% 4,497,189 3,687,942 -18% 1,536,130 1,459,679 -5%

01/09 3,423,351 2,775,266 -19% 5,233,357 4,546,325 -13% 1,810,006 1,771,059 -2%

16/09 3,861,669 3,295,324 -15% 5,899,236 5,357,256 -9% 2,037,567 2,061,932 1%

01/10 4,283,534 3,701,928 -14% 6,562,953 5,991,157 -9% 2,279,419 2,289,229 0%

16/10 4,570,585 4,207,235 -8% 7,024,963 6,744,304 -4% 2,454,378 2,537,069 3%

01/11 4,809,441 4,662,373 -3% 7,417,651 7,429,091 0% 2,608,210 2,766,718 6%

16/11 4,956,446 5,017,516 1% 7,704,910 7,948,063 3% 2,748,464 2,930,547 7%

01/12 4,998,009 5,366,915 7% 7,801,802 8,438,034 8% 2,803,793 3,071,119 10%

16/12 4,996,369 5,616,428 12% 7,819,640 8,788,334 12% 2,823,271 3,171,906 12%

01/01 4,985,960 5,653,326 13% 7,818,793 8,846,641 13% 2,832,833 3,193,315 13%

16/01 4,963,789 5,660,147 14% 7,795,769 8,852,946 14% 2,831,980 3,192,799 13%

01/02 4,902,265 5,665,363 16% 7,728,543 8,857,682 15% 2,826,278 3,192,319 13%

16/02 4,870,311 5,648,590 16% 7,683,738 8,839,742 15% 2,813,427 3,191,152 13%

01/03 4,856,638 5,633,423 16% 7,637,904 8,812,835 15% 2,781,266 3,179,412 14%

16/03 4,817,814 5,623,918 17% 7,560,423 8,780,185 16% 2,742,609 3,156,267 15%

01/04

Source: UNICA. Note: The production considered the conversion of anhydrous ethanol into hydrous ethanol in South-Central region of Brazil (m³).
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Table 8. Bi-weekly hydrous ethanol production,  ACCUMULATED - results for the South-Central region  

2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%) 2011/12 2012/13 Var. (%)

16/04 89,562 107,650 20% 196,354 220,616 12% 106,792 112,966 6%

01/05 296,868 300,991 1% 569,628 595,022 4% 272,760 294,031 8%

16/05 741,087 579,935 -22% 1,329,842 1,194,899 -10% 588,755 614,964 4%

01/06 1,346,294 1,038,153 -23% 2,437,310 2,053,011 -16% 1,091,016 1,014,858 -7%

16/06 1,859,809 1,297,440 -30% 3,415,723 2,646,148 -23% 1,555,914 1,348,708 -13%

01/07 2,439,600 1,650,069 -32% 4,529,219 3,362,082 -26% 2,089,619 1,712,013 -18%

16/07 2,981,945 2,110,366 -29% 5,560,174 4,291,349 -23% 2,578,229 2,180,983 -15%

01/08 3,525,254 2,584,863 -27% 6,606,632 5,296,544 -20% 3,081,378 2,711,681 -12%

16/08 4,024,450 3,055,073 -24% 7,581,778 6,268,962 -17% 3,557,328 3,213,889 -10%

01/09 4,533,423 3,570,561 -21% 8,589,687 7,335,345 -15% 4,056,264 3,764,784 -7%

16/09 5,009,275 4,046,654 -19% 9,537,433 8,333,935 -13% 4,528,158 4,287,281 -5%

01/10 5,518,884 4,397,517 -20% 10,499,831 9,136,318 -13% 4,980,947 4,738,801 -5%

16/10 5,847,264 4,830,626 -17% 11,141,826 9,998,920 -10% 5,294,562 5,168,294 -2%

01/11 6,153,243 5,203,542 -15% 11,716,653 10,797,818 -8% 5,563,410 5,594,276 1%

16/11 6,414,728 5,498,830 -14% 12,178,366 11,339,222 -7% 5,763,638 5,840,392 1%

01/12 6,553,115 5,844,914 -11% 12,469,280 11,952,760 -4% 5,916,165 6,107,846 3%

16/12 6,587,143 6,083,586 -8% 12,585,303 12,345,252 -2% 5,998,160 6,261,666 4%

01/01 6,601,182 6,137,157 -7% 12,636,193 12,448,318 -1% 6,035,011 6,311,161 5%

16/01 6,624,361 6,146,554 -7% 12,683,882 12,466,244 -2% 6,059,521 6,319,690 4%

01/02 6,688,161 6,160,219 -8% 12,775,129 12,493,908 -2% 6,086,968 6,333,689 4%

16/02 6,721,586 6,176,487 -8% 12,833,249 12,519,607 -2% 6,111,663 6,343,120 4%

01/03 6,736,761 6,192,355 -8% 12,890,912 12,549,527 -3% 6,154,151 6,357,172 3%

16/03 6,777,714 6,203,962 -8% 12,976,305 12,585,024 -3% 6,198,591 6,381,062 3%

01/04

Source: UNICA. 
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Table 9. Ethanol sales by mills in South-Central region, per ethanol type and destination (m³).

2011/12 2012/13 2011/12 2012/13 2011/12 2012/13

Apr 1,126,450 1,395,327 16,499 73,115 1,109,951 1,322,212

May 1,830,070 1,642,224 108,214 151,794 1,721,856 1,490,430

Jun 2,172,395 1,661,781 228,404 233,801 1,943,991 1,427,980

Jul 2,082,153 1,921,828 299,610 425,803 1,782,543 1,496,025

Aug 2,047,911 2,078,714 207,357 480,847 1,840,554 1,597,867

Sep 1,857,473 1,955,985 190,879 478,484 1,666,594 1,477,501

Oct 1,785,258 2,143,485 240,870 426,734 1,544,388 1,716,751

Nov 1,755,822 2,116,872 238,180 439,244 1,517,642 1,677,628

Dec 1,522,438 1,919,814 111,384 291,012 1,411,054 1,628,802

Jan 1,283,428 2,062,619 42,445 229,549 1,240,983 1,833,070

Feb 1,329,619 1,632,073 52,172 115,358 1,277,447 1,516,715

Mar* 820,124 794,490 38,096 13,211 782,028 781,279

Total 19,613,141 21,325,212 1,774,110 3,358,952 17,839,031 17,966,260
Apr 600,360 528,692 793 54,601 599,567 474,091

May 689,833 645,743 37,655 119,235 652,178 526,508

Jun 675,265 753,708 39,000 190,586 636,265 563,122

Jul 722,977 868,957 82,638 285,213 640,339 583,744

Aug 708,027 896,575 55,814 318,270 652,213 578,305

Sep 716,532 861,088 70,438 330,093 646,094 530,995

Oct 642,564 869,128 85,318 248,928 557,246 620,200

Nov 733,358 858,597 159,896 257,413 573,462 601,184

Dec 658,122 775,491 86,870 171,765 571,252 603,726

Jan 509,421 767,875 28,766 94,052 480,655 673,823

Feb 511,266 649,526 51,952 102,222 459,314 547,304

Mar* 333,301 310,546 33,818 12,805 299,483 297,741

Total 7,501,026 8,785,926 732,958 2,185,183 6,768,068 6,600,743
Apr 526,090 866,635 15,706 18,514 510,384 848,121

May 1,140,237 996,481 70,559 32,559 1,069,678 963,922

Jun 1,497,130 908,073 189,404 43,215 1,307,726 864,858

Jul 1,359,176 1,052,871 216,972 140,590 1,142,204 912,281

Aug 1,339,884 1,182,139 151,543 162,577 1,188,341 1,019,562

Sep 1,140,941 1,094,897 120,441 148,391 1,020,500 946,506

Oct 1,142,694 1,274,357 155,552 177,806 987,142 1,096,551

Nov 1,022,464 1,258,275 78,284 181,831 944,180 1,076,444

Dec 864,316 1,144,323 24,514 119,247 839,802 1,025,076

Jan 774,007 1,294,744 13,679 135,497 760,328 1,159,247

Feb 818,353 982,547 220 13,136 818,133 969,411

Mar* 486,823 483,944 4,278 406 482,545 483,538

Total 12,112,115 12,539,286 1,041,152 1,173,769 11,070,963 11,365,517
Source: UNICA. Note: Anhydrous ethanol sales to domestic market include the volumes imported by producers and non producers. Mar* data refers to the 1st two-week
period of March.
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Data released in this report has been compiled and analyzed by UNICA, with figures provided by mills 

and by the following associations of producers from South-Central states: 

 Ethanol and sugar producers association in the state of Paraná (Alcopar); 

 Bioenergy producers association of Mato Grosso do Sul (Biosul); 

 Sugar and ethanol industries association in the state of Minas Gerais (SIAMIG);  

 Association of ethanol industry of Goiás state (SIFAEG); 

 Sugar and ethanol industry association of Mato Grosso (SINDALCOOL); 

 Plants and distilleries society of Espírito Santo state (SUDES);  

 “Fluminense” association of sugar and ethanol producers (SINDAAF).  

Data regarding weather and agricultural conditions has been provided by the Center for Sugarcane 

Technology (CTC).  
 

This report has been prepared for informative purposes only and is available free of charge from 

www.unica.com.br/unicadata.  

UNICA has endeavored to ensure that all data and information utilized are precise and obtained from credible sources. 

However, the organization is not responsible for decisions of any nature, financial or otherwise, that might be undertaken 

based on the contents of this report. Reproduction of this report, in whole or in part, in any form or by any means, is 

permitted only with The Brazilian Sugarcane Industry Association (UNICA) credited as the source. 

 

http://www.unica.com.br/unicadata
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