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intentional, cost estimates usually do not account for the possibility of typical project changes, 
conflicts, or accidents. 

!""#$#%&'()*%+$)*%&+#",-'$#%&+.)/#&'&0,)*%+$+1)2-'&+'0$#%&)*%+$+1)'&")
3'#&$,&'&0,)4)56,-'$#%&+)*%+$+ )

Finance Costs 

While the public can generally grasp the scale and opportunity cost of the headline estimate, the 
financing structure of most megaprojects involves borrowing funds that must be repaid later with 
interest. Debt repayment can add significant expense, as the additional revenue from the project 
must exceed the interest rate if the financing structure is not to contribute a net cost. This typically 
does not happen, though, as benefits and ridership estimates are as systematically overestimated as 
costs are underestimated. Megaprojects often result in interest payments over the lifetime of the 
loans that exceed the value of the principal.319  

Transaction Costs 

Transaction costs include contract and legal fees, inspection fees, financing and negotiating fees, 
and other administrative expenses. These costs are typically considered external to a project and 
are rarely accounted for in project estimates.320 Megaprojects are particularly susceptible to high 
transaction costs due to the need for highly specialized expertise (increasing outside contracting) 
and the amount of uncertainty at each phase of the project.321 

Megaproject contracting has historically been structured with a design-bid-build (DBB) process, 
which separates design and construction. Recently, though, a design-build (DB) process, where one 
�’�”�‹�˜�ƒ�–�‡���ˆ�‹�”�•���…�‘�•�’�Ž�‡�–�‡�•���„�‘�–�Š���–�Š�‡���†�‡�•�‹�‰�•���ƒ�•�†���…�‘�•�•�–�”�—�…�–�‹�‘�•���‘�ˆ���ƒ���’�”�‘�Œ�‡�…�–�á���Š�ƒ�•���„�‡�…�‘�•�‡���•�‘�”�‡���’�‘�’�—�Ž�ƒ�”�ä�����–�ï�•��
unclear if DB actually leads to lower costs, however, as the reduction in transaction costs seems to 
be passed along to the construction phase.322 

As such, the efficiency savings from DB may be entirely captured by the contractor. 

Maintenance & Operations Costs 

Project cost estimates typically end with the start of operations. However, there is rarely public 
discussion of how the eventual maintenance and operations of additional service will be funded and 
what level of ongoing funding will be required. For transit projects, user fees in the form of fares are 
a primary source of funding for operations and maintenance, with 74% o�ˆ�����������ï�•323 and 60% of 
���ƒ�Ž�–�”�ƒ�‹�•�ï�•324 operating costs paid for by passenger fares. It is imperative to address how new transit 

                                                             
319 ���ƒ�…�Š�•�á���ò�������‘�œ�‡�•�����‡�ƒ�•�‘�•�•���ˆ�‘�”�����ƒ�‹�•�‹�•�‰���
�ƒ�•�‘�Ž�‹�•�‡�����ƒ�š�‡�•�ä�ó 
320 ���Š�‹�–�–�‹�•�‰�–�‘�•���ƒ�•�†�����‘�™�ƒ�Ž�Ž�á���ò���”�ƒ�•�•�ƒ�…�–�‹�‘�•-Cost Economic Analysis of Institutional Change toward Design-
���—�‹�Ž�†�����‘�•�–�”�ƒ�…�–�•���ˆ�‘�”�����—�„�Ž�‹�…�����”�ƒ�•�•�’�‘�”�–�ƒ�–�‹�‘�•�ä�ó 
321 ���”�‡�•�ƒ���ƒ�•�†�����‘�Ž�Ž�‘�›�á���ò���Š�‡���
�‘�˜�‡�”�•�ƒ�•�…�‡�����ƒ�”�ƒ�†�‘�š���‹�•�����‡�‰�ƒ�’�”�‘�Œ�‡�…�–�•�ó�â�����Ž�‹�˜�‡�”�����ä�����‹�Ž�Ž�‹�ƒ�•�•�‘�•�á���ò���”�ƒ�•�•�ƒ�…�–�‹�‘�•-Cost 
���…�‘�•�‘�•�‹�…�•�ã�����Š�‡���
�‘�˜�‡�”�•�ƒ�•�…�‡���‘�ˆ�����‘�•�–�”�ƒ�…�–�—�ƒ�Ž�����‡�Ž�ƒ�–�‹�‘�•�•�ä�ó 
322 ���Š�‹�–�–�‹�•�‰�–�‘�•�á���ò���Š�‡�•���–�‘�����ƒ�”�–�•�‡�”���ˆ�‘�”�����—�„�Ž�‹�… ���•�ˆ�”�ƒ�•�–�”�—�…�–�—�”�‡�ë�ó 
323 ���������á���ò�����������t�r�s�w���	�ƒ�…�–�•�Š�‡�‡�–�ä�ó 
324 ���ƒ�Ž�–�”�ƒ�‹�•�á���ò���ƒ�Ž�–�”�ƒ�‹�•�����”�‡�Ž�‹�•�‹�•�ƒ�”�›���	���t�r�s�x�����’�‡�”�ƒ�–�‹�•�‰�����—�†�‰�‡�–�á�ó���t�r�s�ä 



 

   143  
 

projects will affect current fares and how any deficit between farebox recovery and operational 
expenses will be covered.  

Mitigating Cost Estimate Inaccuracies: Risk Management & Reference 
Class Forecasting 

Comprehensive risk management and increased cost estimate accuracy can improve both the public 
trust and private-sector interest in a project. This can greatly improve the likelihood of a successful 
project by easing the ability to secure taxpayer funds and leading to more competitive bids for the 
construction. In order to properly manage the risk of cost inflation and minimize inaccuracies, 
agencies responsible for megaproject delivery should present project milestone deadlines as 
ranges, plan for a lengthy and costly environmental review process, and use reference-class 
forecasting in cost estimation. 

Present Dates for Key Milestones as Ranges 

Project delays can cause construction cost increases of roughly 5% per year,325 as well as 
increased financing costs due to accrued interest payments and the need to quickly 
assemble additional funding. Missed payments stemming from these delays can further 
increase costs by hurting credit ratings and requiring higher interest payments to obtain 
additional financing. Obtaining and publicizing accurate project costs and schedules from 
the beginning can help avoid this situation, lowering finance and transaction costs over the 
life of the project. 

Plan Strategically for Environmental Review Process 

Litigation during the environmental review process can lead to schedule delays, increased 
financing costs, and legal fees, and the effect of this potential litigation must be included in 
both time and cost estimates. Additionally, the design process should be nearly finalized 
before beginning construction to lower the risk of these lawsuits. While this can be 
challenging for DB projects, where the sequencing of environmental review has not 
typically synced with project selection, state governments in Texas and Oregon have begun 
to require a certain level of environmental review before selecting a final proposal.326 
Agencies could also secure all necessary permits and approvals and complete 
environmental review themselves before involving the private sector. 

Utilize Alternative Cost Estimating Methods: Reference-Class Forecasting  

Rather than exclusively trying to predict costs for the particular project, agencies should 
also employ reference-class forecasting, which looks at the final cost of completed projects 
with similar type, complexity, and governance as the project at hand.327 This process helps 

                                                             
325 Bent Flyvbjerg, Mette K. Skamris Holm, and Søren L. Buhl, “What Causes Cost Overrun in Transport 
Infrastructure Projects?” 
326 Whittington and Dowall, “Transaction-Cost Economic Analysis of Institutional Change toward Design-
Build Contracts for Public Transportation.” 
327 Flyvbjerg, Garbuio, and Lovallo, “Better Forecasting for Large Capital Projects | McKinsey & Company.” 
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to minimize optimism bias by forcing estimates to be grounded in real-world outcomes. 
This method can be used to estimate specific components of a project in addition to the cost 
of the project as a whole. Similar to presenting a project timeline, it is also important to 
present all cost estimates as ranges in order to recognize the inherent uncertainty. 

Equity Concerns in Fundraising & Revenue Distribution 
���Š�‡�����”�ƒ�•�•�’�‘�”�–�ƒ�–�‹�‘�•�����‡�•�‡�ƒ�”�…�Š�����‘�ƒ�”�†�ï�•���•�’�‡�…�‹�ƒ�Ž���”�‡�’�‘�”�–���ò���“�—�‹�–�›���‘�ˆ�����˜�‘�Ž�˜�‹�•�‰�����”�ƒ�•�•�’�‘�”�–�ƒ�–�‹�‘�•���	�‹�•�ƒ�•�…�‡��
���‡�…�Š�ƒ�•�‹�•�•�•�ó���Š�‹�‰�Š�Ž�‹�‰�Š�–�•���–�Š�‡���ˆ�‘�Ž�Ž�‘�™�‹�•�‰���ˆ�”�ƒ�•�‡�™�‘�”�•�•���ˆ�‘�”���‡�˜�ƒ�Ž�—�ƒ�–�‹�•�‰���‡�“�—�‹�–�›���…�‘�•�…erns in transportation 
funding: 

�x Benefits received: People who use the service or infrastructure should pay for it 
�x Ability to pay: Payment should be progressive and increase with income 
�x Return to source: Transportation investment should be geographically distributed in 

proportion to the amount paid in taxes 
�x Costs imposed: People who impose negative externalities should pay additional fees 

Any decision on a funding mechanism must take these competing visions of equity into account. 
Additionally, the assessment of the merits of a particular funding mechanism must be in relation to 
the most likely alternative. For example, while fuel taxes are regressive in that they represent a 
higher percentage of income for low-income individuals, they are less regressive than a sales tax 
add-on, which is the typical source of local transportation funding. 

Sales tax measures are politically popular and have successfully funded transit projects in Los 
Angeles, San Francisco, and Alameda Counties.328 Despite this, we believe sales taxes to be one of 
the more strongly and obviously regressive potential funding mechanisms. As the following 
analysis does not include sources we believe to be inequitable, we do not discuss a sales tax in 
greater depth.329 

Funding Scenarios 
It is challenging to predict what funding and financing opportunities will be available in the coming 
decades. To address this uncertainty, we have created both ideal and constrained scenarios (see 
Table 9). The constrained scenario accounts for the current economic and political realities of 
transportation funding, while the ideal scenario includes sources that are more politically 
challenging. There is also discussion of funding sources not included in either scenario due to 
equity concerns or extreme feasibility limitations. While these funding sources are analyzed within 
the context of a new crossing, they can also be considered in a Performance Pricing alternative. 
Lastly, the majority of the sources identified in the funding scenarios are mode-agnostic and would 
be available for either BART or standard rail, unless otherwise specified. 

                                                             
328 ���������á���ò���”�‘�’�‘�•�‹�–�‹�‘�•������- ���”�ƒ�•�•�’�‘�”�–�ƒ�–�‹�‘�•�����ƒ�Ž�‡�•�����ƒ�š�ó�â�����������‡�–�”�‘�á���ò���‡�ƒ�•�—�”�‡�����ó�â����lameda County Transportation 
���‘�•�•�‹�•�•�‹�‘�•�á���ò���‡�ƒ�•�—�”�‡�����������ƒ�•�•�‡�†���™�‹�–�Š���y�r�����‡�”�…�‡�•�–�����‘�–�‡�”�����—�’�’�‘�”�–�ã���	�—�•�†�•���u�r-Year Transportation Expenditure 
���Ž�ƒ�•�•�ã�����Ž�ƒ�•�‡�†�ƒ���������ä�ó 
329 Additionally, the abundance of sales tax measures in recent ballot cycles has put many Bay Area cities 
closer to the statutory limit of 10.5% on sales tax rates (AB 464, Mullin & Gordon, 2015). 
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in the measure that hasn’t garnered much attention is $200 million allocated for “future 
projects to relieve crowding, increase system flexibility and responsiveness, and reduce 
traffic congestion.” These funds could contribute to supporting costs associated with the 
early-stage planning of the third crossing.347 

Geographic Fundraising Mechanisms 

Both Scenarios 

In 2011, the California Legislature authorized legislation effectively ending the state’s 
Redevelopment Agencies (RDAs), a move that was later upheld after a legal challenge from cities. 
RDAs were first authorized in 1945 and supported with federal funding until 1952, when 
Proposition 18 enabled the use of tax-increment financing (TIF). With the authority to declare an 
area blighted (and thus in need of redevelopment), a city or county could dedicate all future 
increases in property tax revenues to its RDA. The RDAs could issue bonds backed by future TIF 
revenues and assemble or clean up parcels to attract development. 

After the passage of Proposition 13, RDAs were one of the few ways for municipalities to finance 
redevelopment, as local RDAs captured almost all of the new revenue, compared to the 5 to 20 
percent of property tax revenue that cities usually retained. TIF is appealing because there are no 
revenue losses compared to baseline, but there are obviously opportunity costs associated with 
ceding future revenues for cities and the state. In the wake of RDAs’ dissolution, a new TIF funding 
mechanism called an enhanced infrastructure financing district (EIFD) has been created.348 

Assessment districts, Mello-Roos districts and Enhanced Infrastructure Facilities Districts are three 
geographic fundraising mechanisms commonly used in California to generate funding for 
infrastructure and services, as shown in  

 

 !

                                                             
347 SPUR, “Measure RR.” 
348 “The Demise of TIF-Funded Redevelopment in California | The Planning Report”; Blount et al., 
“Redevelopment Agencies in California: History, Benefits, Excesses, and Closure”; “Explainer.” 
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The second option is via a generally accepted benefit to the district. In this case, the agency 
�•�ƒ�›���Ž�‡�˜�›���ƒ���ò�•�’�‡�…�‹�ƒ�Ž���–�ƒ�š�ó���”�ƒ�–�Š�‡�”���–�Š�ƒ�•���ƒ�•���ƒ�•�•�‡�•�•�•�‡�•�–�����•�‡�‡ description of Proposition 218). 
Additional evaluation is needed which method is more viable for a new crossing. Such 
evaluation could draw from past research on the property value impacts of rail and BART 
stations.350 

!"#$#%&'&#()*+,  

���ƒ�Ž�‹�ˆ�‘�”�•�‹�ƒ�����–�ƒ�–�‡�����”�‘�’�‘�•�‹�–�‹�‘�•���t�s�z�á���–�Š�‡���ò���‹�‰�Š�–���–�‘�����‘�–�‡���‘�•�����ƒ�š�‡�•�����…�–�á�ó���–�‹�‰�Š�–�‡�•�‡�†���–�Š�‡���”�—�Ž�‡�•���‘�•��
benefit assessments and distinguished between assessments and special taxes. When the 
Santa Clara County Open Space Authority formed an assessment district to preserve open 
space, the district assessed virtually every parcel in the county uniformly with a benefit 
assessment. After Proposition 218 passed, a lawsuit and eventual ruling established that the 
assessment was instead a special tax because it did not confer specific benefits to the broad 
base of property owners assessed. Subject to this ruling, an age�•�…�›�ï�•���’�”�‘�’�‘�•�‡�†���ƒ�•�•�‡�•�•�•�‡�•�–��
must be accompanied by a technical report that quantifies the benefits to each parcel. A 
general benefit conferred to the district parcels falls into the category of special tax, which 
requires two-thirds voter approval. 

-.//# 01##%23#445(&'6)789&/&'&.%):&%'"&9' 

The Mello-Roos Community Facilities Act of 1982 enabled the creation of assessment 
districts for new developments to pay for necessary infrastructure. Two-thirds voter 
approval is required for the formation of a district. If there are at least 12 people currently 
living in the district, they are the electorate; otherwise, landowners are the voters, though 
special restrictions exist on landowner Mello-Roos districts. These landowner Mello-Roos 
�†�‹�•�–�”�‹�…�–�•�á���…�‘�•�•�‘�•�Ž�›���…�ƒ�Ž�Ž�‡�†���ò�†�‹�”�–��bonds,�ó carry special considerations and risks because there 
is often only raw land, or dirt, and the uncertain promise of development to back any 
potential revenues when such a district is drawn. Therefore, while district formation may 
be easier prior to development, there is also greater risk in relying on assessments of as-
yet-undeveloped land. 

The district may levy a property tax, either to pay directly for facilities or services, or to 
service bond debt for the same. The enabling legislation does not specify how to apply the 
tax, except that it may not be assessed ad valorem�� that is, applied as a certain percentage 
of assessed value, the typical mechanism for property tax assessment. The tax is commonly 
based on a formula involving lot size and improvements but can also be a per-parcel tax. 
Also, Mello-���‘�‘�•���†�‹�•�–�”�‹�…�–�•���†�‘���•�‘�–���•�‡�‡�†���–�‘���„�‡���…�‘�•�–�‹�‰�—�‘�—�•���‘�”���…�‘�•�ˆ�‘�”�•���–�‘���ƒ�•�›���Œ�—�”�‹�•�†�‹�…�–�‹�‘�•�ï�•��
boundaries. If, for example, Alameda County wanted to draw a Mello-Roos district that 
extended into neighboring Contra Costa County, the two agencies would form a Joint 
Powers agreement for the formation of the district. 

A Mello-Roos district also contains the advantage of the ability to add new property to the 
district by a process similar to the initial district formation. The incentive of additional 
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funds raised to be spent on projects that provide direct benefits to disadvantaged communities. 
Such projects have included replacement of high-polluting vehicles with low-emission electric 
vehicles and offering van pool commute options.367 However, the cap-and-trade revenue stream is 
unpredictable. In May 2016, only 7 million of the offered 68 million allowances were sold,368 due in 
part to concerns about the legality of cap-and-trade. The court ruling on whether cap-and-trade is 
an illegal tax is likely to be handed down within the next year. Although auction sales rebounded in 
November 2016,369 the fundamental uncertainty of the program makes it inappropriate to rely on 
for funding. 

Case Studies 

Case Study: São Paulo “Certificates of Additional Potential for 
Construction” 

In 2001, the Brazilian government passed the Statute of the City, federal legislation designed to 
assist local governments in maximizing the public benefit of land use.370 The statute allows vacant 
lot owners to be taxed at higher rates for a maximum of five years, at which point the government 
dedicates the land to a state-managed land bank to provide public services such as housing. The 
statute also gives local authorities the right to capture property value increases and to sell 
development rights that go beyond what is permitted by zoning regulations through changing uses, 
footprints, and floor area ratios.371 These rights are sold as “Certificates of Additional Potential for 
Construction” (CEPACs) on the Brazilian Stock Exchange.372 A version of this system has been in 
place in Sao Paolo since the 1980s, with the goal of increasing the overall housing stock and 
decreasing the use of informal settlements.373 The CEPAC system has been credited for quickly 
generating a lot of money with relatively low risk. However, its implementation raises social equity 
concerns, and a federal investigation committee questioned the extent to which they truly serve as 
an instrument for the public good. 

CEPACs have focused primarily on districts that the City designates for growth and redevelopment, 
called Urban Operations (UO) areas. The City first makes a determination of how much additional 
housing stock they wish to add in the UO and how much money would be required to fund the 
required infrastructure improvements to accommodate that level of growth. The City then puts up 
for auction enough CEPACs to allow for that additional growth and sets a minimum price that 
ensures they raise enough money for the required infrastructure, while also factoring in the 
estimated increase in property values that the increased density will unlock.374 The revenue 
                                                             
367 Alvaro S. Sanchez, “California’s Climate Investments: 10 Case Studies Reducing Poverty & Pollution.” 
368 California Air Resources Board, “California Cap-and-Trade Program and Quebec Cap-and-Trade System 
May 2016 Joint Auction #7.” 
369 California Air Resources Board, “California Cap-and-Trade Program and Quebec Cap-and-Trade System 
November 2016 Joint Auction #9.” 
370 Mathur, !""#$%&'#"('"()*+,'-(./%"01#/&(2'"%"-3. 
371 Sandroni, “A New Financial Instrument of Value Capture in Sao Paulo: Certificates of Additional 
Construction Potential.” 
372 Mathur, !""#$%&'#"('"()*+,'-(./%"01#/&(2'"%"-3. 
373 Siqueira, “Urban Operations: Public-Private Partnerships Globalizing Sao Paulo.” 
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/-=)!,5=)<!,;)!45/A3,)!.)/673,561!A.6B)//!51B.)-/)/!,;)!,.-1/-B,561!B6/,/!62!-!GI: !

!"#$%&'("#)*+&#,(#-* .#, *+(#.#$(#-*/01*20$"330#,.4("#' *
'!1)*!B.6//510!A.6V)B,!*577!.)>35.)!-!9).?!7-.0)!-=631,!62!2314/:!W)!54)1,525)4!A6//587)!2314510!
/63.B)/!-9-57-87)!51!B61/,.-51)4!-14!-1!54)-7!/B)1-.56/!-14!;50;750;,)4!A6,)1,5-7!6AA6.,315,5)/!-14!
B;-77)10)/:!'!/3==-.?!62!63.!@)?!.)B6==)14-,561/!5/!8)76*: !

"X ���”�‘�Œ�‡�…�–���Ž�‡�ƒ�†�‡�”�•���•�—�•�–���‰�‘���„�‡�›�‘�•�†���ƒ���ò�†�‘���•�‘���Š�ƒ�”�•�ó���’�Š�‹�Ž�‘�•�‘�’�Š�›���‘�ˆ���•�‘�…�‹�ƒ�Ž���‡�“�—�‹!"#$
C)0561-7!51)>3-75,?!5/!-!A)./5/,)1,!-14!*54)F.-10510!A.687)=<!-14!-!1)*!B.6//510!
.)A.)/)1,/!-!;30)!6AA6.,315,?!,6!0)1).-,)!)>35,-87)!63,B6=)/:!Y9).?!/,)A!51!,;)!
2314510!-14!251-1B510!A.6B)//!=3/,!)1/3.)!,;-,!B).,-51!A6A37-,561/!-.)!16,!8)510!
45/A.6A6.,561-,)7?!83.4)1)4!8?!,;)!A.6V)B,:!%3.,;).=6.)<!-1?!A.6V)B,!=3/,!
51B6.A6.-,)!/A)B525B!=)B;-15/=/!26.!=)-1510237!B6==315,?!)10-0)=)1,<!/3B;!-/!-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
IJK !���‰�—�‹�Ž�ƒ�”�á���ò��F���‹�•�‡�����‡�•�‹�‰�•�����—�‡�•�–�‹�‘�•�•�����Š�ƒ�–�����ƒ�˜�‡�����ƒ�—�•�‡�†�����”�ƒ�˜�‡�Ž�����‡�Ž�ƒ�›�•�����‡�”�‡�����”�‘�—�‰�Š�–���—�’���ƒ�•�����ƒ�”�Ž�›���ƒ�•���t�r�s�u�ä�ó!
IJJ !���”�‘�…�–�‘�”�á���ò���š�…�Ž�—�•�‹�˜�‡�ä�ó!



!

! ! ! "## !!
!

$%&'()&%*'$!)+,-./!.'01-0*2*'$!)%1/*((3!&//+%&$*!/1($!&'4!$.2*-.'*!*($.2&$*(3!&'4!&!
-1'5 6$*%2!7122+'.$8!9%&'$!:%15%&2;!

<= !"#$#%&'(&)&(&*+&,+$-..')/(&+-."#*0'"/'1230&"')/('"4&'2*&56&+"&37 !>?.(!)%1@*/$!
A.--!'*/*((&%.-8!,*!/12)-./&$*43!&'4!$?*!)-&''.'5!&'4!/1'($%+/$.1'!)%1/*((!A.--!()&'!
2&'8!8*&%(;!B(*!(12*!1C!$?*!2*$?14(!4.(/+((*4!.'!$?.(!%*)1%$!&'4!&01.4.'5!$?*!
*0*%8$?.'5651*(6&//1%4.'56$16)-&'!&))%1&/?!$1!)-&''.'5!&'4!,+45*$.'5; !

D= 8&9&*2&'. /2(+&.'.4/2$3'1&'1(/-3'-*3'."-1$&':4#$&';#*#;#%#*0'(&0(&..#9#"<7'
>?*!21%*!($&,-*!$?*!C+'4.'5!(1+%/*3!$?*!?.5?*%!$?*!,1'4!%&$.'5!&'4!-1A*%!$?*!4*,$!
%.(E;!F&-C62.-*!/&$/?2*'$!&%*&(!&%1+'4!'*A!($&$.1'(!.(!$?*!21($!1,0.1+(!&'4!
)1-.$./&--8!(&-.*'$!C+'4.'5!2*/?& '.(23!,+$!&!)%1@*/$!1C!$?.(!2&5'.$+4*!(?1+-4!'1$!
%*-8!1'!(.2)-8!A?&$!.(!21($!)1-.$./&--8!*G)*4.*'$;!H*5.1'&-3!1%!&$!-*&($!2+-$./1+'$83!
(+))1%$!A.--!,*!'*/*((&%8;!7?1(*'!C+'4.'5!2*/?&'.(2(!2+($!&-(1!2&E*!(+%*!$1!-.2.$!
%*5%*((.0.$8;!

I= =2*3#*0')(/;'&5#."#*0'+(/ ..#*0.'.4/2$3'+/;&'6(#;-(#$<')(/;'3(#9&(.7 !>?*!
JKH>!(8($*2!&-%*&48!?&(!%*-&$.0*-8!?.5?!C&%*(!&'4!&!$%&'(,&8!(+%/?&%5*!.'!)-&/*;!
���Š�‹�Ž�‡���‹�•�…�”�‡�ƒ�•�‹�•�‰���ˆ�ƒ�”�‡�•���ƒ�†�Š�‡�”�‡�•���–�‘���–�Š�‡���ò�—�•�‡�”���’�ƒ�›�•�ó���’�”�‹�•�…�‹�’�Ž�‡�á���‹�–���ƒ�Ž�•�‘���•�ƒ�•�‡�•���ƒ���•�‡�”�˜�‹�…�‡��
$?&$!(?1+-4!,*!&0&.-&,-*!$1!&--!)%1?.,.$.0*-8!*G)*'(.0*!C1%!-1A6.'/12*!%.4*%(;!K(!J&8!
J%.45*!4%.0*%(!&-(1!,*'*C.$!C%12!21%*!)*1)-*!$&E.'5!$%&'(.$!&/%1((!$?*!,%.45*3!$1--!
%*0*'+*!.(!&!(1+'4!1)$.1'; !

L= >*0-0&;&*"':#"4'"4&'6(#9-"&'.&+"/(';2."'6(/+&&3':#"4'+-2"#/*7 !:%.0&$*!*M+.$8!
.'0*($2*'$!/&'!.'/%*&(*!C.'&'/.'5!/1($(3!&'4!*'(+%.'5!)%1)*%!%.(E!$%&'(C*%!.'!
/1'$%&/$.'5!/&'!.'/%*&(*!$%&'(&/$.1'!/1($(;!N'($*&43!-*&'!?*&0.-8!1'!-1A6/1($!)+,-./!
C.'&'/.'5!2*/?&'.(2(!-.E*!>NONK!-1&'(!&'4!2+'./.)&-!,1'4(!&(!2+/?!&(!)1((.,-* ;!

! !


