
 1 

 
VALLEY CLEAN ENERGY ALLIANCE 

 
Staff Report – Item 7 

 
To:   Valley Clean Energy Alliance Board of Directors  
 
From:   Mitch Sears, City of Davis Sustainability Manager  
  Shawn Marshall, LEAN Energy US 
 
Subject: Regulatory & Legislative Update  
 
Date:   May 9, 2017 
______________________________________________________________________________ 
 
RECOMMENDATION:   

1. Receive regulatory and legislative updates and provide feedback/direction as desired.  
 
BACKGROUND & DISCUSSION:  
Tracking and participating in regulatory proceedings at the CA public Utilities Commission is one 
of the most important aspects of forming and operating a CCA program.  At present, LEAN 
Energy is providing regulatory monitoring and reporting on key regulatory issues affecting 
emergent CCAs. Cal-CCA, the newly formed statewide trade association in which VCEA is an 
affiliate member, also provides legislative support and monthly reports for its members.  
 
Regulatory Proceedings/Priorities: Attached please find LEAN’s most recent regulatory memo 
(dated May 2, 2017) which provides a summary report and supporting documents regarding 
key regulatory issues currently before the CPUC, including but not limited to:  

1) PCIA/Exit Fee Reform (instructional paper attached) 
2) Diablo Canyon Power Plant Closure 
3) Integrated Resource Planning 
4) CCA Bond Requirements 
5) PG&E’s General Rate Case, Phase 2 
6) Residential Rate Setting  

 
Legislative Report/Potential Actions  
Cal-CCA is a new California trade association representing the interests of California’s 
community choice electricity providers in the legislature and at the relevant regulatory agencies
 
VCEA is an affiliate member of Cal-CCA which is tracking over 40 bills with direct and indirect 
impact on current and future CCA programs. The most pressing bill, SB 618, that presented  a 
threat to CCA’s independent decision-making and procurement autonomy was amended in late 
April and Cal-CCA has subsequently removed its opposition. Other key bills include:  
SB 692 – Transmission Access Charge (with amendments, CCAs are generally favorable) 
SB 79 – Hourly GHG Reporting (CCAs are concerned; requested amendments not in print as yet) 
SB 584 – 100% Renewable Energy through 2045 – CCAs are generally supportive 
SB 700  - Storage Mandates for Peak Periods – CCAs still evaluating  
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To:    LEAN Energy Clients: 

  Central Coast Clean Power (Santa Barbara County as lead)  

Contra Costa County  

East Bay Community Energy 

Monterey Bay Community Power (Santa Cruz County as lead) 

Redwood Coast Energy Authority 

Peninsula Clean Energy  

Silicon Valley Clean Energy  

Valley Clean Energy Alliance 

From:    Steve McCarty, Regulatory Consultant, LEAN Energy US 

Cc:    Shawn Marshall, Executive Director 

Date:    May 2, 2017 

Subject:   Regulatory Update #10, March-April, 2017 

_____________________________________________________________________________ 

Each month, LEAN focuses on the key regulatory activities likely to have broad impact on the CCA community.  This 
memo provides an update on key CPUC proceeding developments in the past month and covers priority topics including, 
but not limited to PCIA reform, General Rate Case, Residential Rate Rulemaking, Integrated Resource Planning, and CCA 
Bond requirements.¹2 

CPUC DEVELOPMENTS 

Joint CPUC CEC En Banc Meeting: Friday, May 19th at Cal-EPA in Sacramento, CA 
 

To Do:  
LEAN Energy will distribute a copy of the staff white paper on retail electric choice when it becomes available, and will 

send out a summary of this meeting and will monitor any CPUC or CEC developments that result from this En Banc.   

Issues: 
As reported last month, the CPUC held a well-attended En Banc on February 1st.   On April 11, the CPUC  and the 

California Energy Commission (CEC) announced that they will hold will hold a joint En Banc hearing on May 19 at the Cal 

EPA building in Sacramento with Commissioners of both agencies attending to discuss the changing state of retail 

electric choice in California. 

                                                           
1
This monthly memo is designed to provide LEAN’s clients with a current snapshot of key regulatory activities related to CCA to help 

them make informed decisions about whether and how to engage in the regulatory and legislative process during their program 
formation and early operations.  It is not a comprehensive inventory of all the regulatory and statutory requirements impacting 
operational CCAs.  Regulatory and statutory compliance requires a much more comprehensive inventory than the subset of activities 
described herein and must be tailored to the specific circumstances of each CCA.   
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The Commission notes that by the end of this year, 40 percent of California’s investor-owned electric utility customers 

will be receiving some type of electricity service from an alternative source and/or provider, such as CCAs, rooftop solar, 

or Direct Access providers and that this number is expected to grow to more than 80 percent by the middle of the next 

decade. 

The goal of this joint En Banc is to identify and begin to develop an understanding of the challenges and opportunities 

that the CPUC and the CEC must address as a result of these changes.   Staff will be issuing a white paper prior to the 

meeting. 

The preliminary agenda includes: 

 Staff Presentation on Retail Choice White Paper 

 State of Customer Choice in California 

 Panel Discussion: IOU Perspective on Current State of Retail Electricity Market and Coming Changes 

 Panel Discussion: What Customers Want 

 Thought Leaders and the Future of Retail Electricity Service 

 Impressions and Reflections from CPUC, California Energy Commission and Legislature 
 

It is our understanding that seats for this event are fully subscribed.  However, an overflow room will be available. Visit 

http://www.cpuc.ca.gov/retailchoiceenbanc to pre-register.  To watch the live stream from your computer, log on at 

http://video.calepa.ca.gov  

No official CPUC or California Energy Commission action will be taken at this meeting. 



KEY REGULATORY CASE DEVELOPMENTS 
 

PCIA Working Group 
 
To Do:  
LEAN will report on next steps as the Commission responds to the working group report, utility joint proposal, and 
consolidation of the ERRA proceedings to the current PCIA methodology.   
 
Issues: 
On April 5, SCE filed the final working group report on behalf of the entire working group.  A copy of that report was 

attached to last month’s memo.  The working group documented a number of issues with the current method of 

calculating the PCIA, a description of the PCIA calculation process, and a list of ideas to improve transparency and 

predictability.  Participants identified several alternatives to the current PCIA: (1) the Portfolio Allocation Method (PAM), 

which we have reported on before, supported by the IOUs, (2) a lump sum buy out for CCAs and ESPs, and (3) 

assignment of individual IOU contracts to Load Serving Entities (LSEs).  On April 5, Joint IOUs and CCA Parties also filed a 

Petition for Modification of D.06-07-030 to direct the IOUs to include a common PCIA calculation workpaper template in 

their ERRA applications. Responses to Petitions for Modification are due May 5th.  

On April 25, the IOUs filed a Joint Application with Testimony for approval of SCE’s Portfolio Allocation Methodology 

(PAM). A copy of the application is attached. Responses to PAM Application are due May 30th. 

Also, in each of the IOU’s 2017 ERRA proceedings, parties disputed the termination of the PCIA and retirement of the 

negative indifference amount for pre-2009 DA customers following the expiration of DWR contracts. The Commission 
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deferred the issues to a consolidated second phase for 2017, in an effort to treat the associated indifference amounts 

consistently. We are awaiting consolidation for the 2017 ERRA proceedings. 

Status:   
LEAN is monitoring this proceeding. 
 

 

PG&E’s Diablo Canyon Power Plant Closure 
 
To Do:   
LEAN will continue to monitor this proceeding.   
https://apps.cpuc.ca.gov/apex/f?p=401:56:0::NO:RP,57,RIR:P5_PROCEEDING_SELECT:A1608006 
 
Issues: 
As we reported last month, on February 27, PG&E announced that after reviewing opening testimony by intervenors on 

the Diablo Canyon replacement proposal, PG&E withdrew the Diablo Canyon Tranches #2 and #3 replacement 

proposals, as well as the proposal to implement the “Clean Energy Charge” to recover the costs associated with 

Tranches #2 and #3.  PG&E’s withdrawal of its Tranch 2 and Tranch 3 proposal left as major issues in the case:  its Tranch 

1 proposal that additional energy efficiency investments ($1.3 billion through 2025, and additional costs for employee 

retention, community impact payments, and plant relicensing costs. 

Next Steps:   

 Evidentiary Hearings: April 19-29, 2017 

 Briefs: May 26, 2017 

 Reply Briefs/Record submitted: June 9, 2017 

 
 

CCA Bond Requirements 
 

To Do:   
LEAN will monitor this proceeding. 
 

Issues: 
As reported last month, on January 30th, ALJ Anne Simon issued a ruling in A.03-10-003 that addresses issues related to 

the bond required of CCAs pursuant to Pub. Util. Code Section 394.25 that requires the CCA to post bonds to cover the 

costs of involuntary re-entry frees of CCA customers to bundled IOU service.  On April 5, a workshop was held at the 

CPUC to address a number of questions raised by the ALJ in her ruling. 

 
Next Steps: 
 

EVENT DATE 

Post-workshop comments filed and served April 24, 2017 

Opening Testimony/Proposals served July 7, 2017 

Rebuttal Testimony served August 4, 2017 

Evidentiary Hearings September 12-13, 2017 

Commission Courtroom 

505 Van Ness Avenue 

San Francisco, California 
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Closing Briefs October 4, 2017 

Reply Briefs October 25, 2017 

Any Requests for Final Oral Argument Concurrent with Closing Briefs 

 
 
Status:   
LEAN is monitoring this proceeding. 
 
 

SDG&E request to establish a Marketing Affiliate (Advice Letter 2822-E) 

To Do:   
Join with other parties in supporting CalCCA’s letter to the Commission asking for full Commission review of the Advice 
Letter and an Order to Show Cause. 
  
Issue: 
On January 27th, SDG&E filed  compliance plan Advice Letter 3053 to enable its Independent Marketing Division (IMD).  

On February 16th, LEAN joined with other parties in protesting this latest advice letter on grounds similar to our earlier 

objections.  On April 6, the Energy Division issued a Disposition Letter approving AL 3035.  On April 17, CalCCA sent a 

letter to the Commission requesting full Commission review of the Disposition Letter, and reiterating an earlier request 

for an Order to Show Cause regarding lobbying activity by SDG&E/Sempra before the Advice Letter was approved. 

 
Status:   
LEAN is monitoring this proceeding. 
 
 

CPUC Resolution E-4805  

To Do:   
LEAN will monitor developments of new Tree Mortality Nonbypassable Charge and advise accordingly. 
 
Issues: 
There is no change from last month.  We are still awaiting a ruling establishing the scope of issues and possibly a hearing 

scheduled. 

 
Status:   
LEAN is monitoring this proceeding. 
 
 

PG&E General Rate Case (GRC) Phase 2 (A.16-06-013) 

PG&E’s Phase 2 Application is used to determine where the revenue requirement will be allocated among all customer 

classes and where new rate designs will be considered.   

To Do:   

LEAN is monitoring this proceeding. Consider intervening in this case.   
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Issues:   

ORA filed testimony last week.  Other parties filed testimony on March 15th.  Hearings are scheduled for late May and 

early June. The earliest that rates are expected to change from this proceeding is in the fourth quarter of 2018. 

 
Status:   
LEAN is monitoring this proceeding and will send out a summary of issues in our next report. 
 
 

Residential Rate Rulemaking (R.12-06-013) 

To Do:   
LEAN will monitor developments in this proceeding and advise accordingly.  Consider joining CCA Parties in asking that 

TOU Marketing, Education and Outreach (ME&O) costs be allocated to generation rates. 

 

Issues:  

On April 5, Draft Resolutions for SCE and SDG&E’s Default TOU Pilots were issued.  Under the resolutions, 400,000 SCE 

customers and 120,000 SDG&E customers would be defaulted to TOU rates in March of 2018.  A draft resolution on 

PG&E’s pilot is expected soon.  On April 14, SCE filed an Application and Testimony to approve its Default TOU rates for 

residential customers.  Starting in the fourth quarter of 2018, a limited number of customers would be put on TOU 

rates.  

 

Also on April 14, a ruling was issued accelerating consideration of implementing the statewide ME&O for the TOU 

rollout and inviting comments regarding an ME&O consultant.  CCA parties are considering a joint response, 

emphasizing the need to apply TOU-related ME&O costs through generation rates.  Opening comments are due April 24 

and Reply Comments May 5. 

 

Integrated Resource Planning (IRP) R.16-02-007):   

To Do:  
Consider forming a working group to address CCA IRP issues.  Review the following link for background on the 

proceeding and access the staff whitepaper:  http://www.cpuc.ca.gov/LTPP 

 

Issues:  

The CPUC is expected to issue their proposal on the IRP planning process this week.  This will be followed by a workshop, 

and parties will have an opportunity for formal comments.  Then, the Commission will formally adopt a planning 

process.  As of now, a Proposed Decision adopting guidance for the 2017 IRP filings is expected in August of this year. 

 

Status:   

LEAN is monitoring this proceeding. 
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF CALIFORNIA 

Application of Pacific Gas and Electric Company 
for Adoption of Electric Revenue Requirements 
and Rates Associated with its 2015 Energy 
Resource Recovery Account (ERRA) and 
Generation Non-Bypassable Charges Forecast 
 

 (U 39-E)

  
A.14-05-024 

(Filed May 30, 2014) 

SOUTHERN CALIFORNIA EDISON COMPANY’S (U 338-E) SUBMISSION OF THE 
FINAL REPORT OF THE PCIA WORKING GROUP 

FADIA R. KHOURY 
RUSSELL A. ARCHER 
 

Attorneys for 
SOUTHERN CALIFORNIA EDISON COMPANY 

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California  91770 
Telephone: (626) 302-2865 
Facsimile: (626) 302-3990 
E-mail: Russell.Archer@sce.com 

Dated:  April 5, 2017 
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BEFORE THE PUBLIC UTILITIES COMMISSION OF THE 

STATE OF CALIFORNIA 

Application of Pacific Gas and Electric Company 
for Adoption of Electric Revenue Requirements 
and Rates Associated with its 2015 Energy 
Resource Recovery Account (ERRA) and 
Generation Non-Bypassable Charges Forecast 
 

 (U 39-E)

  
A.14-05-024 

(Filed May 30, 2014) 

SOUTHERN CALIFORNIA EDISON COMPANY’S (U 338-E) SUBMISSION OF THE 
FINAL REPORT OF THE PCIA WORKING GROUP 

Pursuant to the direction1 in California Public Utilities Commission (Commission) 

Decision (D.) 16-09-044, Southern California Edison Company (SCE) respectfully submits this 

Final Report of the PCIA Working Group (Final Report) on behalf of itself and Sonoma Clean 

Power (SCP).2  The Final Report is attached hereto as Exhibit A. 

/// 

/// 

/// 

                                                 

1  D.16-09-044 directed SCE and SCP to lead a six-month Working Group on issues related to the 
Power Charge Indifference Adjustment (PCIA).  The parties were directed to file either petitions for 
modifications of existing Commission decisions or petitions for a rulemaking.  Several of the 
Working Group parties have concurrently filed a Petition for Modification of D.06-07-030.  This 
Final Report addresses issues outside of that Petition for Modification, and is provided to document to 
the Commission an overview of the issues explored by the parties during the Working Group process. 

2  Commission Rule of Practice and Procedure 1.8(d). 
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Respectfully submitted, 
 
FADIA R. KHOURY 
RUSSELL A. ARCHER 

/s/ Russell A. Archer 
By: Russell A. Archer 

Attorneys for 
SOUTHERN CALIFORNIA EDISON COMPANY 

2244 Walnut Grove Avenue 
Post Office Box 800 
Rosemead, California  91770 
Telephone: (626) 302-2865 
Facsimile: (626) 302-3990 
E-mail: Russell.Archer@sce.com 

April 5, 2017 
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ATTACHMENT 

Final Report of the PCIA Working Group  
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E7>)c=7>!97:*7,!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!OO!

0*$,+%@,!%==#5$>($,!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!OT!

;(@,#*$!ZG!0*$@&7=#*$=!%$8!$(I,!=,()=!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!OZ!

E#=,!*-!2,,%@.>($,=!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!PU!
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!

!

!

!

!

!

!

!

!

13



!

###!
!

--#'.+&+/0,&1%2'1+&

!

a.#=!+()*+,!.%=!9(($!)+()%+(8!,*!8*@7>($,!,.(!/*?(+!0.%+5(!1$8#--(+($@(!28N7=,>($,!

^/012_!3*+4#$5!6+*7)!)+*@(==!%$8!,*!)+*H#8(!%$!*H(+H#(?!*-!,.(!4(:!#$-*+>%,#*$B!#==7(=B!%$8!

#8(%=!,.%,!?(+(!=.%+(8!%$8!8#=@7==(8!%>*$5!)%+,#@#)%$,=!87+#$5!,.(!=#Ic>*$,.!(--*+,G!!a.(!

+()*+,!%&=*!=7>>%+#d(=!,.(!*7,@*>(=!,.%,!?(+(!%@.#(H(8!,*?%+8!,.(!5+*7)\=!*9N(@,#H(!*-!

#>)+*H#$5!,+%$=)%+($@:B!@(+,%#$,:!%$8!8%,%!%@@(==!+(&%,(8!,*!,.(!/012!@%&@7&%,#*$GJ!!a.(!+()*+,\=!

%7,.*+=!.%H(!%,,(>),(8!,*!%@@7+%,(&:!8(=@+#9(!,.(!#==7(=!%$8!#8(%=B!%$8!#$!=*>(!@%=(=B!

)+%@,#@%&!@*$=#8(+%,#*$=!+(&%,(8!,*!,.(!H%+#*7=!#8(%=!,.%,!?(+(!8#=@7==(8!#$!,.(!/012!3*+4#$5!

6+*7)!>((,#$5=G!!]*?(H(+B!,.#=!+()*+,!#=!$*,!#$,($8(8!,*!)+*H#8(!%!@*>)+(.($=#H(!%==(==>($,!

*-!%$:!*-!,.(!)+*)*=%&=!,.%,!?(+(!)+(=($,(8!9:!)%+,#@#)%$,=!#$!,.(!/012!3*+4#$5!6+*7)G!!!

a.#=!+()*+,!?%=!)+()%+(8!9:!;*7,.(+$!0%&#-*+$#%!<8#=*$!0*>)%$:!^;0<_!%$8!,.(!;*$*>%!

0&(%$!/*?(+!27,.*+#,:!^;0/_B!?#,.!)*+,#*$=!*-!,.(!+()*+,!8+%-,(8!9:!D&%#=#$5!D+%7$!C@E%75.&#$!

%$8!;>#,.B!C%+#$!0&(%$!<$(+5:!^C0<_B!%$8!/%@#-#@!6%=!%$8!<&(@,+#@!0*>)%$:!^/6F<_G!!/*+,#*$=!

*-!,.#=!+()*+,!.%H(!9(($!8+%-,(8!9:!#$8#H#87%&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%$8!?(+(!$*,!

(8#,(8!*+!>*8#-#(8!9:!*,.(+!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!a.(+(-*+(B!,.#=!+()*+,!8*(=!$*,!

$(@(==%+#&:!+()+(=($,!%!@*$=($=7=!*-!,.(!/012!3*+4#$5!6+*7)!97,!#$=,(%8B!#$!@(+,%#$!=(@,#*$=B!

+(-&(@,=!,.(!H#(?=!*-!*$(!*+!>*+(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!0*$@&7=#*$=!*+!=,%,(>($,=!

>%8(!#$!,.#=!+()*+,!=.*7&8!$*,!9(!%,,+#97,(8!,*!,.(!($,#+(!/012!3*+4#$5!6+*7)B!$*+!=.*7&8!#,!9(!

%==7>(8!,.%,!%&&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%5+((!?#,.!%&&!*-!,.(!=,%,(>($,=!#$!,.#=!

+()*+,G!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
J!XGJQcUWcUOOB!)GSU!
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!

#H!
!

33$',,"14&'(&")1'*45,&

! !

! DV1! ! D#$8#$5!$*,#@(!*-!#$,($,!

021;M! ! 0%&#-*+$#%!1$8()($8($,!;:=,(>!M)(+%,*+!

002! ! 0*>>7$#,:!0.*#@(!255+(5%,*+!

0<0! ! 0%&#-*+$#%!<$(+5:!0*>>#==#*$!

0/[0! ! 0%&#-*+$#%!/79&#@![,#&#,#(=!0*>>#==#*$!

0';! ! 0*=,!'(=)*$=#9#&#,:!;7+@.%+5(=!

0a0! ! 0*>)(,#,#*$!a+%$=#,#*$!0.%+5(!

X2! ! X#+(@,!2@@(==!

X6! ! X#=,+#97,(8!5($(+%,#*$!

XM<! ! X()%+,>($,!*-!<$(+5:!

X3'! ! X()%+,>($,!*-!3%,(+!'(=*7+@(=!

<<! ! <$(+5:!(--#@#($@:!

<''2! ! <$(+5:!'(=*7+@(!'(@*H(+:!2@@*7$,!

<;/! ! <$(+5:!;(+H#@(!/+*H#8(+!

"<'0! ! "(8(+%&!<$(+5:!'(57&%,*+:!0*>>#==#*$!

6]6! ! 6+(($.*7=(!5%=!

6'0! ! 6($(+%&!'%,(!0%=(!

1<! ! 1$8()($8($,!<H%&7%,*+!

1M[! ! 1$H(=,*+!M?$(8![,#&#,:!

1'/! ! 1$,(5+%,(8!'(=*7+@(!/&%$!
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!

H!
!!

E0X! ! E(%=,c@*=,!8#=)%,@.!

E;<! ! E*%8c=(+H#$5!($,#,:!

Ea//! ! E*$5ca(+>!/+*@7+(>($,!/&%$!

C0<! ! C%+#$!0&(%$!<$(+5:!

CXE! ! C7$#@#)%&!8()%+,#$5!&*%8!

C/D! ! C%+4(,!/+#@(!D($@.>%+4!

VD0! ! V*$c9:)%==%9&(!@.%+5(!

VX2! ! V*$cX#=@&*=7+(!25+((>($,!

V3XE! ! V(?!3(=,(+$!2+(%!/*?(+!28>#$#=,+%,#*$!X()%+,#$5!E*%8!

M'2! ! M--#@(!*-!'%,()%:(+!28H*@%,(=! !

/2C! ! /*+,-*&#*!2&&*@%,#*$!C(,.*8*&*5:!

/012! ! /*?(+!0.%+5(!1$8#--(+($@(!28N7=,>($,!

! /"C! ! /(,#,#*$!-*+!C*8#-#@%,#*$!

/6F<! ! /%@#-#@!6%=!%$8!<&(@,+#@!0*>)%$:!

/M[! ! /79&#@&:cM?$(8![,#&#,:!

//2! ! /*?(+!)7+@.%=(!%5+((>($,!

/'6! ! /+*@7+(>($,!'(H#(?!6+*7)!

/3'/2! /*?(+!%$8!3%,(+!'(=*7+@(=!/**&#$5!27,.*+#,:!

e"! ! e7%&#-:#$5!"%@#&#,:!

'2! ! '(=*7+@(!%8(L7%@:!

'<0! ! '($(?%9&(!<$(+5:!0+(8#,!

'/;! ! '($(?%9&(!/*+,-*&#*!;,%$8%+8!
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!

H#!
!

;0<! ! ;*7,.(+$!0%&#-*+$#%!<8#=*$!0*>)%$:!

;0/! ! ;*$*>%!0&(%$!/*?(+!27,.*+#,:!

[M6! ! [,#&#,:c*?$(8!5($(+%,#*$
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!

J!
!!

!

67%).+08%&,.55"14&

!

/7+=7%$,!,*!X(@#=#*$!^XG_!JQcUWcUOO!*-!,.(!0%&#-*+$#%!/79&#@![,#&#,#(=!0*>>#==#*$!^0/[0!

*+!0*>>#==#*$_B!,.(!;*$*>%!0&(%$!/*?(+!27,.*+#,:!^;0/_!%$8!;*7,.(+$!0%&#-*+$#%!<8#=*$!

0*>)%$:!^;0<_!N*#$,&:!&(8!%!=#Ic>*$,.!?*+4#$5!5+*7)!(--*+,!?#,.!)%+,#@#)%,#*$!*-!*H(+!SP!

=,%4(.*&8(+=B!#$@&78#$5!0*>>7$#,:!0.*#@(!255+(5%,*+=!^002=_!#$!0%&#-*+$#%B!1$H(=,*+!M?$(8!

[,#&#,#(=!^1M[=_!%$8!*,.(+!#$,(+(=,(8!)%+,#(=!,*!8#=@7==!,+%$=)%+($@:B!@(+,%#$,:B!%$8!%@@(==!,*!

8%,%!7=(8!#$!,.(!@%&@7&%,#*$!*-!,.(!/*?(+!0.%+5(!1$8#--(+($@(!28N7=,>($,!^/012_G!!!

a.(!/012!3*+4#$5!6+*7)!.(&8!-#H(!-7&&c8%:B!#$c)(+=*$!>((,#$5=!9(,?(($!M@,*9(+!SUJQ!

%$8!"(9+7%+:!SUJTG!!1$!,.(=(!>((,#$5=B!,.(!1M[=!8(=@+#9(8!,.(!@7++($,!/012!@%&@7&%,#*$B!,.(!

,:)(!*-!#$)7,=!7=(8!,*!@%&@7&%,(!,.(!/012!%$8!%H%#&%9&(!=*7+@(=!*-!#$-*+>%,#*$!,.%,!,.(!002!%$8!

<$(+5:!;(+H#@(!/+*H#8(+!^<;/_!)%+,#(=!@%$!7=(!,*!8(H(&*)!,.(#+!*?$!/012!-*+(@%=,=G!!3.#&(!,.(!

)+#>%+:!-*@7=!*-!,.(!/012!3*+4#$5!6+*7)!?%=!,*!#8($,#-:!#==7(=!%$8!8(H(&*)!#>)+*H(>($,!

#8(%=!+(&%,(8!,*!,+%$=)%+($@:!*-!,.(!/012!@%&@7&%,#*$!%$8!%@@(==!,*!#$-*+>%,#*$!7=(8!,*!

@%&@7&%,(!,.(!/012B!,.(!/012!3*+4#$5!6+*7)!%&=*!8#=@7==(8!%!9+*%8(+!=(,!*-!+(&%,(8!#==7(=!=7@.!

%=!,.*=(!+(&%,#$5!,*!%@@7+%@:B!)+(8#@,%9#&#,:!*-!,.(!/012B!%$8!@*$=#=,($@:!*-!#$-*+>%,#*$!

)+*H#8(8!9:!,.(!1M[=G!!1$!%88#,#*$B!/012!3*+4#$5!6+*7)!>(>9(+=!#8($,#-#(8!%$8!8#=@7==(8!

=*>(!)*,($,#%&!%&,(+$%,#H(=!,*!,.(!@7++($,!/012!-+%>(?*+4B!%&,.*75.!$*!@*$=($=7=!*$!%$:!*-!

,.(=(!%&,(+$%,#H(=!?%=!+(%@.(8G!

2=!*7,@*>(=!*-!,.(!=#Ic>*$,.!(--*+,B!,.(!/012!3*+4#$5!6+*7)!#8($,#-#(8!%$8!

8*@7>($,(8!%!@*>)+(.($=#H(!&#=,!*-!#==7(=!+(&%,(8!,*!,.(!@7++($,!/012f!%!8(,%#&(8!8(=@+#),#*$!*-!

,.(!)+*@(==!=,()=!%$8!#$)7,!8%,%!7=(8!#$!,.(!/012!@%&@7&%,#*$f!%!&#=,!*-!#8(%=!,*!#>)+*H(!

,+%$=)%+($@:B!8%,%!%@@(==B!@*$=#=,($@:!%$8!)+(8#@,%9#&#,:!+(&%,(8!,*!,.(!/012f!%$8!%!&#=,!*-!

=*7+@(=!*-!)79&#@&:!%H%#&%9&(!#$-*+>%,#*$!*$!#$)7,!8%,%!7=(8!#$!,.(!/012!@%&@7&%,#*$G!a.(!/012!

3*+4#$5!6+*7)!)+*)*=(8!,*!@+(%,(!%!@($,+%&!8%,%9%=(!?.(+(!%&&!*-!,.(!&#$4=!,*!,.(!>7&,#)&(!8%,%!

=*7+@(=!%+(!%H%#&%9&(!#$!*$(!)&%@(!%$8!.%=!97#&,!%!@*$=($=7=!,*!)+()%+(!%$8!=79>#,!%!/(,#,#*$!

-*+!C*8#-#@%,#*$!,*!8(H(&*)!%!7$#-#(8!-*+>%,!-*+!/012!?*+4)%)(+=!=79>#,,(8!9:!,.(!1M[=!#$!

,.(#+!+(=)(@,#H(!%$$7%&!<$(+5:!'(=*7+@(!'(@*H(+:!2@@*7$,!^<''2_!"*+(@%=,!)+*@((8#$5=G!!
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!

S!
!!

"#$%&&:B!)%+,#@#)%$,=!#$!,.(!/012!3*+4#$5!6+*7)!%&=*!8#=@7==(8!=(H(+%&!%&,(+$%,#H(!

@*$@(),=!,*!+()&%@(!,.(!@7++($,!/012!-+%>(?*+4G!!a.(=(!%&,(+$%,#H(=!#$@&78(8!#8(%=!=7@.!%=!^J_!%!

`/*+,-*&#*!2&&*@%,#*$!C(,.*8*&*5:!^/2C_b!)+*)*=%&!,*!%&&*@%,(!%!=.%+(!*-!,.(!@*=,!%$8!

%,,+#97,(=!*-!7,#&#,:!)*+,-*&#*=!,*!,.(!&*%8c=(+H#$5!($,#,#(=!^E;<=_!%$8!,.(#+!@7=,*>(+=f!^S_!%!&7>)c

=7>!97:*7,!*),#*$!-*+!002=!*+!<;/=f!^K_!,.(!%==#5$>($,!*-!#$8#H#87%&!1M[!@*$,+%@,=!,*!E;<=G!!

3.#&(!,.(!/012!3*+4#$5!6+*7)!8#=@7==(8!,.(!-(%=#9#&#,:!*-!,.(=(!#8(%=B!$*!@*$=($=7=!?%=!

+(%@.(8!9:!,.(!5+*7)B!%$8!,.(!/012!3*+4#$5!6+*7)!8*(=!$*,!)+*)*=(!%$:!>*8#-#@%,#*$=!,*!,.(!

/012!@%&@7&%,#*$!>(,.*8*&*5:G!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!

K!
!!

9%)+0'*&:;&<")=>1'.*?&"*?&'8%180%@&&
!

!

AABC-&D'1=0*>&31'.2&1%E.01%5%*+,& &

!

1$!XGJQcUWcUOOB!,.(!0*>>#==#*$!8#+(@,(8!;0/!%$8!;0<!,*!&(%8!%!=#Ic>*$,.!?*+4#$5!

5+*7)!(--*+,!,*!-%@#&#,%,(!8#=@7==#*$!%>*$5!#$,(+(=,(8!)%+,#(=!*$!#==7(=!*-!,+%$=)%+($@:!%$8!

@(+,%#$,:!+(&%,(8!,*!,.(!/012!%$8!%@@(==!,*!8%,%!7=(8!#$!,.(!/012!@%&@7&%,#*$G!!0*$@(+$=!*H(+!

,+%$=)%+($@:!*-!,.(!@7++($,!/012!-+%>(?*+4!?(+(!+%#=(8!9:!%!$7>9(+!*-!)%+,#(=!#$!,.(!SUJQ!

/012!3*+4=.*)!.(&8!9:!,.(!<$(+5:!X#H#=#*$!*$!C%+@.!ZB!SUJQB!97,!?(+(!7$%9&(!,*!9(!+(=*&H(8!

9(@%7=(!,.(!#==7(=!?(+(!*7,=#8(!,.(!=@*)(!*-!,.%,!?*+4=.*)G!XGJQcUWcUOO!8#+(@,=!,.(!/012!

3*+4#$5!6+*7)!,*!8(H(&*)!%$8!)+(=($,!+(@*>>($8%,#*$=!,*!,.(!0*>>#==#*$!?#,.#$!=#I!

>*$,.=B!*+!9:!2)+#&!PB!SUJTB!%=!)(,#,#*$=!-*+!>*8#-#@%,#*$!*-!(I#=,#$5!8(@#=#*$=!*+!%!)(,#,#*$!-*+!%!

+7&(>%4#$5!)+*@((8#$5!-#&(8!#$!'7&(>%4#$5!^'G_!UScUJcUJJB!'GUKcJUcUUKB!'GUQcUScUJOB!*+!'GUTc

UPcUSPG!!!

!

!

9)'2%&'(&+/%&ABC-&D'1=0*>&31'.2&?0,).,,0'*,&

!

a.(!=@*)(!*-!8#=@7==#*$=!@*H(+(8!9:!,.(!/012!3*+4#$5!6+*7)!*H(+!,.(!=#Ic>*$,.!

($5%5(>($,!)&%@(8!=79=,%$,#%&!(>).%=#=!*$!,.(!#==7(=!*-!,+%$=)%+($@:!%$8!%@@(==!,*!8%,%!,.%,!

,.(!0*>>#==#*$!.#5.&#5.,(8!#$!XGJQcUWcUOOB!97,!%&=*!#$@&78(8!%!+%$5(!*-!9+*%8(+!#==7(=!*-!

#$,(+(=,!,*!,.(!)%+,#@#)%,#$5!)%+,#(=B!=7@.!%=!#==7(=!+(&%,#$5!,*!,.(!%@@7+%@:!*-!,.(!9($@.>%+4=!

7=(8!#$!,.(!/012!@%&@7&%,#*$B!,.(!)+(8#@,%9#&#,:!*-!,.(!/012B!%$8!,.(!@*$=#=,($@:!*-!#$-*+>%,#*$!

)+*H#8(8!9:!,.(!1M[=G!!/%+,#@#)%$,=!@*$=#8(+(8!,.(!#==7(=!+%#=(8!,*!8(H(&*)!%!&#=,!*-!)*,($,#%&!

>*8#-#@%,#*$=!,*!@*$=#8(+!#$!%88+(==#$5!,.(=(!@*$@(+$=!?#,.!,.(!/012G!
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!

O!
!!

C7@.!(--*+,!?%=!=)($,!87+#$5!#$#,#%&!>((,#$5=!,*!#$-*+>!/012!3*+4#$5!6+*7)!

)%+,#@#)%$,=!*$!,.(!)+*@(==B!#$)7,=B!@%&@7&%,#*$!>(,.*8*&*5#(=!%$8!=*7+@(=!*-!8%,%!@7++($,&:!

7=(8!#$!,.(!(I#=,#$5!/012!8(,(+>#$%,#*$G!!a.(!1M[=!%&=*!#$-*+>(8!,.(!)%+,#(=!*-!*,.(+!,*)#@=!

+(&(H%$,!,*!,.(!/012!8(,(+>#$%,#*$B!#$@&78#$5!@*$-#8($,#%&#,:!*-!@(+,%#$!#$-*+>%,#*$B!

>(,.*8*&*5:!-*+!-*+(@%=,#$5!002!&*%8B!%$8!,.(!1M[=\!+(=)(@,#H(!)+*@7+(>($,!=,+%,(5#(=!%$8!

4(:!&#>#,%,#*$=!%$8!+(L7#+(>($,=!*-!)+*@7+(>($,!@*$,+%@,=G!!a.(!)7+)*=(!*-!,.#=!#$-*+>%,#*$!

=.%+#$5!?%=!,*!97#&8!%!@*>>*$!7$8(+=,%$8#$5!*-!,.(!/012!%$8!8#+(@,!,.(!002=!%$8!*,.(+!

#$,(+(=,(8!)%+,#@#)%$,=!,*!)79&#@&:!%H%#&%9&(!#$-*+>%,#*$!,*!%#8!,.(>!#$!8(H(&*)#$5!,.(#+!*?$!

/012!-*+(@%=,G!

a.+*75.*7,!,.(!($5%5(>($,B!,.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!8#=@7==(8!%!$7>9(+!

*-!9+*%8(+!@*$@(+$=!%9*7,!,.(!/012!c!#$!)%+,#@7&%+!,.(!H*&%,#&#,:B!87+%,#*$B!%$8!@*=,=!#$@&78(8!#$!

,.(!/012G!!D%=(8!*$!,.(=(!9+*%8(+!@*$@(+$=!%$8!,.(!@*$@(),=!-*+!8(=#+(8!%&,(+$%,#H(=!+%#=(8!9:!

002!%$8!X#+(@,!2@@(==!^X2_!)%+,#(=!#$!,.(!?*+4#$5!5+*7)!>((,#$5=B!/012!3*+4#$5!6+*7)!

)%+,#@#)%$,=!>%8(!%$!(--*+,!,*!*7,&#$(!%$8!#8($,#-:!#>)*+,%$,!)+%@,#@%&!@*$=#8(+%,#*$=!+(&%,(8!,*!

=(H(+%&!@*=,!%&&*@%,#*$!%&,(+$%,#H(=!,*!,.(!(I#=,#$5!/012!-+%>(?*+4G!!

!

!

FF#G%)+08%,&'(&+/%&ABC-&D'1=0*>&31'.2&

!

D%=(8!*$!,.(!0*>>#==#*$\=!8#+(@,#*$!#$!XGJQcUWcUOOB!%$8!#$)7,!-+*>!,.(!)%+,#@#)%$,=B!

,.(!/012!3*+4#$5!6+*7)!%5+((8!7)*$!,.(!-*&&*?#$5!*9N(@,#H(=!-*+!,.(!=#Ic>*$,.!(--*+,A!!!

• "%@#&#,%,(!@*$=,+7@,#H(!8#=@7==#*$=!*-!#==7(=!+(&%,(8!,*!/012!,+%$=)%+($@:B!@(+,%#$,:!%$8!

8%,%!%@@(==!%>*$5!%!9+*%8!5+*7)!*-!/012!=,%4(.*&8(+=!#$!%$!*)($!%$8!@*&&%9*+%,#H(!

-*+7>f!

• ;.%+(!#$-*+>%,#*$!,*!97#&8!%!@*>>*$!7$8(+=,%$8#$5!*-!,.(!/012f!

• 18($,#-:!%$8!8(=@+#9(!@*>>*$!@*$@(+$=!+(&%,#$5!,*!,+%$=)%+($@:B!%@@(==!,*!8%,%B!

%@@7+%@:B!)+(8#@,%9#&#,:B!%$8!@*$=#=,($@:!*-!,.(!/012f!
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P!
!!

• X#+(@,!002=!%$8!<;/=!,*!)79&#@&:!%H%#&%9&(!#$-*+>%,#*$!,*!%==#=,!,.(>!#$!8(H(&*)#$5!

,.(#+!*?$!/012!-*+(@%=,=f!

• X#=@7==!=(H(+%&!@*$@(),7%&!#8(%=!-*+!%&,(+$%,#H(!@*=,!%&&*@%,#*$!>(,.*8*&*5#(=!%$8!

#8($,#-:!)+%@,#@%&!@*$=#8(+%,#*$=f!

• /+*H#8(!,.(!0*>>#==#*$!?#,.!+(@*>>($8%,#*$=!,*!#>)+*H(!/012!,+%$=)%+($@:!%$8!

8%,%!%@@(==!#$!,.(!-*+>!*-!%!/(,#,#*$!-*+!C*8#-#@%,#*$!*+!/(,#,#*$!-*+!'7&(>%4#$5!?#,.#$!

=#I!>*$,.=f!%$8B!

• 0*>)&(,(!%!-#$%&!+()*+,!=7>>%+#d#$5!,.(!/012!3*+4#$5!6+*7)!)+*@(==!%$8!4(:!

#$-*+>%,#*$!%$8!)+*)*=%&=!,.%,!.%H(!9(($!=.%+(8!%>*$5!)%+,#@#)%$,=!87+#$5!,.(!=#Ic

>*$,.!)+*@(==G!

!

!

AABC-&D'1=0*>&31'.2&2"1+0)02"*+,&

!

a.(!@*c&(%8!-%@#&#,%,*+=B!;0<!%$8!;0/B!($5%5(8!%!9+*%8!+%$5(!*-!#$,(+(=,(8!)%+,#(=!#$!,.(!

/012!3*+4#$5!6+*7)!>((,#$5=B!?#,.!*7,+(%@.!,*!*,.(+!7,#&#,#(=!%$8!002=B!&*@%&!5*H(+$>($,!

($,#,#(=!($5%5(8!#$!002!-(%=#9#&#,:!=,78#(=B!X2!+()+(=($,%,#H(=B!<;/=B!,.(!M--#@(!*-!'%,()%:(+!

28H*@%,(=!^M'2_B!%$8!*,.(+!#$,(+(=,(8!=,%4(.*&8(+=!#$@&78#$5!($H#+*$>($,%&!5+*7)=B!&%9*+B!%$8!

+(=(%+@.!#$=,#,7,#*$=G!!"%@#&#,%,*+=!#$H#,(8!)%+,#@#)%$,=!#$!,.(!SUJQ!/012!3*+4=.*)!^2GJOcUPcUSO!

=(+H#@(!&#=,_!%$8!&(H(+%5(8!$(,?*+4=!#$@&78#$5!,.(!0%&#-*+$#%!0*>>7$#,:!0.*#@(!2==*@#%,#*$G!

/012!3*+4#$5!6+*7)!>((,#$5=!?(+(!.(&8!#$!9*,.!,.(!D%:!2+(%!%$8!#$!;*7,.(+$!0%&#-*+$#%!,*!

($@*7+%5(!%!.#5.!&(H(&!*-!=,%4(.*&8(+!)%+,#@#)%,#*$G!!2!,*,%&!*-!KS!*+5%$#d%,#*$=!)%+,#@#)%,(8!#$!

-#H(!>((,#$5=!*H(+!%!)(+#*8!*-!=#I!>*$,.=G!!a.(!)%+,#@#)%,#$5!*+5%$#d%,#*$=!%+(!&#=,(8!*$!,.(!

-*&&*?#$5!)%5(G!

!

!
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Q!
!!

!

!"#$%&'()*+,%-('./%!0(1*2*/0+13%
0*cE(%8!"%@#&#,%,*+=A!!;*7,.(+$!0%&#-*+$#%!
<8#=*$!^;0<_!F!;*$*>%!0&(%$!/*?(+!^;0/_!
!
1M[=!

• /%@#-#@!6%=!%$8!<&(@,+#@!0*>)%$:!
• ;%$!X#(5*!6%=!%$8!<&(@,+#@!0*>)%$:!
• ;*7,.(+$!0%&#-*+$#%!<8#=*$!0*>)%$:!

!
002!)%+,#(=!%$8!+()+(=($,%,#H(=!

• D+%7$!D&%#=#$5!C@E%75.&#$!F!;>#,.!
• 0%&#-*+$#%$=!-*+!<$(+5:!0.*#@(!
• 0#,:!%$8!0*7$,:!*-!;%$!"+%$@#=@*!
• 0#,:!*-!E%$@%=,(+!
• 0*>>7$#,:!0.*#@(!/%+,$(+=!
• <<;!0*$=7&,#$5!
• E*@%&!<$(+5:!255+(5%,#*$!V(,?*+4!
• C%+#$!0&(%$!<$(+5:!!
• /($#$=7&%!0&(%$!<$(+5:!!
• /&%@(+!0*7$,:!
• ;#&#@*$!g%&&(:!0&(%$!<$(+5:!
• ;*$*>%!0&(%$!/*?(+!27,.*+#,:!

!

X#+(@,!2@@(==!F!<;/!)%+,#(=!%$8!
+()+(=($,%,#H(=!

• 0*>>(+@(!<$(+5:B!1$@G!
• 0*$=,(&&%,#*$!<$(+5:!
• <$(+5:!C%$%5(>($,!;(+H#@(=!h!

<$(+5:![=(+=!"*+7>!!
• C'3!F!2==*@#%,(=!
!

!
M,.(+!)%+,#@#)%,#$5!)%+,#(=!

• 0%&#-*+$#%$=!-*+!<$(+5:!0.*#@(!
• 0%+9*$!"+((!;#&#@*$!g%&&(:!
• 0($,(+!-*+!0&#>%,(!/+*,(@,#*$!
• 1D<3!JSOP!
• E*@%&!0&(%$!<$(+5:!2&&#%$@(!
• M--#@(!*-!'%,()%:(+!28H*@%,(=!!
• ;%$!"+%$@#=@*!/79&#@![,#&#,#(=!

0*>>#==#*$!
• ;#(++%!0&79!
• ;*7,.!;%$!Y*%L7#$!1++#5%,#*$!X#=,+#@,!
• ;,*)3%=,(!
• ;7=,%($%9&(!
• a.(![,#&#,:!'(-*+>!V(,?*+4!^a['V_!
• [$#H(+=#,:!*-!0%&#-*+$#%!

!
!

!

FF8%180%@&'(&+/%&ABC-&D'1=0*>&31'.2&21')%,,&"*?&5%%+0*>,&

!

MH(+!,.(!=#Ic>*$,.!)(+#*8B!,.(!/012!3*+4#$5!6+*7)!-%@#&#,%,*+=!.*=,(8!-#H(!-7&&c8%:!

>((,#$5=!#$!V*+,.(+$!%$8!;*7,.(+$!0%&#-*+$#%G!!a.(=(!5+*7)!>((,#$5=!?(+(!.(&8!*$@(!%!>*$,.!

-+*>!M@,*9(+!STB!SUJQ!,.+*75.!"(9+7%+:!ZB!SUJTG!!a.(!-%@#&#,%,*+=\!*H(+%&&!%))+*%@.!,*!>((,#$5!

,.(!/012!3*+4#$5!6+*7)\=!*9N(@,#H(=!?%=!,*!-*@7=!,.(!#$#,#%&!>((,#$5=!*$!#$-*+>%,#*$!=.%+#$5!

%>*$5!)%+,#(=!,*!9(5#$!,*!97#&8!%!@*>>*$!7$8(+=,%$8#$5!*-!,.(!/012!%$8!#8($,#-:!,.(!4(:!
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T!
!!

@*$@(+$=G!!a.(!-*@7=!?%=!=.#-,(8!#$!&%,(+!>((,#$5=!,*?%+8!)+(=($,#$5!>7&,#)&(!)+*)*=%&=!,*!

>*8#-:!%$8!#>)+*H(!,.(!/012!%$8!#8($,#-:#$5!)+%@,#@%&!@*$=#8(+%,#*$=G!!a.(!-#$%&!>*$,.!*-!,.(!

)+*@(==!?%=!)+#>%+#&:!=)($,!@*&&%9*+%,#$5!?#,.!,.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!,*!@&%+#-:!

*7,@*>(=B!#$@&78#$5!,.(!)+()%+%,#*$!*-!%!/(,#,#*$!-*+!C*8#-#@%,#*$!-#&(8!N*#$,&:!9:!>7&,#)&(!

)%+,#(=G!!

2!9+#(-!=7>>%+:!*-!(%@.!3*+4#$5!6+*7)!>((,#$5!%$8!,.(!,*)#@=!@*H(+(8!#=!8*@7>($,(8!

9(&*?G!

!

ABC-&D'1=0*>&31'.2&5%%+0*>&:&H&F)+'#%1&IJK&IL:M&

!

a.(!-#+=,!>((,#$5!*-!,.(!/012!3*+4#$5!6+*7)!?%=!.(&8!*$!M@,*9(+!STB!SUJQ!%,!,.(!

0*>>#==#*$!%$8!,.(!*)($#$5!)+(=($,%,#*$=!9:!/6F<!%$8!;0<!-*@7=(8!*$!,*)#@=!8#+(@,&:!+(&%,(8!

,*!8%,%!%@@(==!%$8!,+%$=)%+($@:G!!!

"#$%&'!()*+,$-!./0!.123!

^J_ /012!%$8!<''2!"*+(@%=,!
^S_ /012!JUJ!
^K_ 0*$-#8($,#%&#,:!#$!,.(!/012!
^O_ '(H#(?!*-!/012!3*+4)%)(+=!
^P_ /012!X%,%!2@@(==!X#=@7==#*$!
^Q_ /%+,#(=\!/(+=)(@,#H(=!%$8!X#=@7==#*$!
^T_ 0&*=#$5!%$8!V(I,!;,()=!

!

a.(!*)($#$5!)+(=($,%,#*$=!#$@&78(8!%!-*7$8%,#*$%&!*H(+H#(?!*-!>*+(!,.%$!,($!:(%+=!*-!

+(57&%,*+:!%$8!&(5#=&%,#H(!.#=,*+:!,.%,!)+(@(8(8!,.(!@7++($,!-*+>!*-!,.(!1$8#--(+($@(!'%,(!

@%&@7&%,#*$!%$8!.#5.&#5.,(8!,.(!&(5#=&%,#H(!>%$8%,(=!,.%,!+(L7#+(!,.(!0*>>#==#*$!,*!($=7+(!

@7=,*>(+=!+(>%#$!-#$%$@#%&&:!#$8#--(+($,!,*!8()%+,#$5!&*%8G!!!2=#8(!-+*>!+(H#(?#$5!,.(!

+(57&%,*+:!%$8!&(5#=&%,#H(!.#=,*+:!*-!,.(!@7=,*>(+!#$8#--(+($@(!)+#$@#)&(B!/6F<\=!%$8!;0<\=!

)+(=($,%,#*$=!%&=*!8(=@+#9(8!,.(!%$$7%&!<''2!"*+(@%=,!)+*@((8#$5!%$8!,.(!@%&@7&%,#*$!

>(,.*8*&*5:!%$8!#$)7,=!@7++($,&:!7=(8!,*!@%&@7&%,(!,.(!,*,%&!)*+,-*&#*!1$8#--(+($@(!'%,(B!

0*>)(,#,#*$!a+%$=#,#*$!0.%+5(!^0a0_B!%$8!,.(!/012G!!a.(!)+(=($,%,#*$=!%&=*!.#5.&#5.,(8!8%,%!

24



!

Z!
!!

7=(8!#$!,.(!1$8#--(+($@(!'%,(!@%&@7&%,#*$!,.%,!%+(!@*$-#8($,#%&B!,.(!&($5,.!*-!,#>(!,.(:!%+(!

@*$=#8(+(8!@*$-#8($,#%&B!%$8!,.(!8#--(+($,#%,#*$!*-!>%+4(,!)%+,#@#)%$,=!^(G5G!97:(+=!%$8!=(&&(+=_!

%$8!$*$c>%+4(,!)%+,#@#)%$,=!^(G5G!,.(!0/[0B!($H#+*$>($,%&!$*$c5*H(+$>($,%&!*+5%$#d%,#*$=!

^V6M=__G!

a.(+(!?(+(!L7(=,#*$=!%$8!%$=?(+=!,.+*75.*7,!,.(!*)($#$5!,?*!)+(=($,%,#*$=!9:!/6F<!

%$8!;0<G!3.#&(!>7@.!*-!,.(!8#=@7==#*$!?%=!+(&%,(8!,*!,+%$=)%+($@:!%$8!8%,%!%@@(==B!%!-%#+!

%>*7$,!*-!8#=@7==#*$!?($,!9(:*$8!,.%,!&#>#,(8!=@*)(G!!C*+(!=)(@#-#@%&&:B!,*)#@=!8#=@7==(8!-(&&!

#$,*!,?*!>%#$!@%,(5*+#(=A!!^J_!/012!#$-*+>%,#*$!=.%+#$5B!%$8!^S_!)*,($,#%&!>*8#-#@%,#*$=!+(&%,(8!

,*!>%$%5#$5!1$8#--(+($@(!'%,(!H*&%,#&#,:G!!!2!=7>>%+:!*-!,.*=(!,*)#@%&!8#=@7==#*$=!#=!)+(=($,(8!

9(&*?G!

JG 4%5+-6'*7+%!89'-7%#G!!/%+,#@#)%$,=!(I)+(==(8!%$!#$,(+(=,!#$!>*+(!#$-*+>%,#*$!%9*7,!%!
H%+#(,:!*-!8#--(+($,!/012!,*)#@=A!

%G 1$-*+>%,#*$!%9*7,!/012!@%&@7&%,#*$A!!/6F<!%$8!;0<!)+(=($,(8!%$!*H(+H#(?!*-!,.(!
`1$8#--(+($@(!0%&@7&%,#*$b!>(,.*8*&*5:B!#$@&78#$5!%!8(=@+#),#*$!*-!,.(!8%,%!
#$)7,=!%$8!=*7+@(=G!!!

9G 0*$-#8($,#%&#,:G!!"7+,.(+!#$-*+>%,#*$!%9*7,!@*$-#8($,#%&#,:!8(=#5$%,#*$=B!,.(!
)+*@(==!*-!=#5$#$5!%!V*$cX#=@&*=7+(!25+((>($,!^VX2_!%$8!7=#$5!%!+(H#(?#$5!
+()+(=($,%,#H(G!

@G ;,%$8%+8#d#$5!/012!8%,%!%$8!?*+4)%)(+=G!!;,%$8%+8#d#$5!,.(!)+(=($,%,#*$!*-!/012!
#$-*+>%,#*$!#$!,.(!1M[=\!<''2!"*+(@%=,!)+*@((8#$5!-#&#$5=!%$8!?*+4)%)(+=G!

8G 0*$,+%@,!>%$%5(>($,!)+*@(==G!!288#,#*$%&!8(,%#&=!*$!.*?!,.(!1M[=!%==(==!$(?!
@*$,+%@,=!%$8!>7=,!%9#8(!9:!,.(!,(+>=!%$8!@*$8#,#*$=!*-!(I#=,#$5!@*$,+%@,=G!

(G C#8c,(+>!-*+(@%=,G!!/6F<!5%H(!%!.#5.c&(H(&!*H(+H#(?!*-!%$!#&&7=,+%,#H(!-#H(c:(%+!
-*+(@%=,!*-!,.(!/012G!!
!

SG :+*$%*7';!<+&757)'*7+%8=!

%G 0.%$5#$5!#$)7,=!,*!,.(!C%+4(,!/+#@(!D($@.>%+4!
9G a+7(c7)!*-!/012!
@G 2==#5$#$5!@*$,+%@,=!
8G 0*$,+%@,!87+%,#*$!&#>#,=!
(G 0*$,+%@,!97:c*7,!
-G E%+5(!002!8()%+,7+(!

!

MH(+%&&B!,.(!/012!3*+4#$5!6+*7)!8#=@7==#*$=!?(+(!)*=#,#H(B!@*&&%9*+%,#H(B!%$8!

)+*87@,#H(G!!002!%$8!X2!)%+,#(=!+%#=(8!%!$7>9(+!*-!4(:!@*$@(+$=!%9*7,!,.(!/012B!=)(@#-#@%&&:!
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W!
!!

+(&%,(8!,*!8%,%!%@@(==!%$8!,+%$=)%+($@:B!,.%,!,.(:!?*7&8!&#4(!,*!=((!%88+(==(8!9:!,.(!/012!

3*+4#$5!6+*7)G!!a.(!>((,#$5!($8(8!?#,.!%!&#=,!*-!8(=#+(8!%$%&:=(=B!)*&#@:!)+*)*=%&=B!%$8!,*)#@=!

-*+!-7+,.(+!8#=@7==#*$G!!a.(=(!#,(>=!-*+>(8!,.(!9%=#=!-*+!8(H(&*)#$5!,.(!%5($8%!-*+!,.(!=(@*$8!

>((,#$5G!!

!

ABC-&D'1=0*>&31'.2&5%%+0*>&I&H&N'8%5#%1&:JK&IL:M&

!

a.(!/012!3*+4#$5!6+*7)!.(&8!#,=!=(@*$8!>((,#$5!*$!V*H(>9(+!JTB!SUJQ!%,!/6F<\=!

M--#@(=!^TT!D(%&(!;,B!;%$!"+%$@#=@*_G!!a.(!%5($8%!-*+!,.(!/012!3*+4#$5!6+*7)!C((,#$5!S!#=!

=.*?$!9(&*?!%$8!.%8!,?*!>%#$!*9N(@,#H(=A!!^J_!@*$,#$7#$5!#$-*+>%,#*$!=.%+#$5!+(5%+8#$5!,.(!

#$)7,=!,*!,.(!/012!@%&@7&%,#*$!%$8!,*)#@=!=(&(@,(8!9%=(8!*$!-*&&*?c7)!#,(>=!#8($,#-#(8!87+#$5!

,.(!-#+=,!>((,#$5B!%$8!^S_!.(%+#$5!8#+(@,&:!-+*>!,.(!002!%$8!X2!)%+,#@#)%$,=!%9*7,!,.(#+!#8(%=!

+(&%,(8!,*!)*,($,#%&!>*8#-#@%,#*$=!,*!,.(!/012!-+%>(?*+4G!!

"#$%&'!>+?$6,$-!2/0!.123!

^J_ 1M[!&*%8!-*+(@%=,#$5!>(,.*8*&*5:!
^S_ V*H(>9(+![)8%,(!,*!,.(!1$8#--(+($@(!0%&@7&%,#*$B!%$8!*H(+H#(?!*-!,.(!@%&@7&%,#*$!*-!

-#$%&!/012!%$8!0a0!+%,(=!
^K_ 1M[!0*$,+%@,=!R!+(L7#+(>($,=!%$8!&#>#,%,#*$=!
^O_ 1M[!)+*@7+(>($,!=,+%,(5:!F!@*=,!>#$#>#d%,#*$!)+*,*@*&=!
^P_ 0*$=#8(+!)*,($,#%&!/012!=*&7,#*$=!^&7>)c=7>!)%:>($,B!/012!=7$=(,B!@*$,+%@,!

%==#5$>($,B!(,@G_!
!

a*)#@=!,.%,!5%+$(+(8!,.(!>*=,!8#=@7==#*$!#$@&78(8!,.(!1M[=\!%==7>),#*$=!#$!-*+(@%=,#$5!

002!&*%8B!,.(!&#-(@:@&(!*-!%!)*?(+!)7+@.%=(!%5+((>($,!^//2_B!,.(!7,#&#,#(=\!#$@($,#H(=!?.($!

>%4#$5!)+*@7+(>($,!8(@#=#*$=B!%$8!,.(!-(%=#9#&#,:!*-!>*8#-:#$5B!,(+>#$%,#$5B!%$8!,+%$=-(++#$5!

1M[!@*$,+%@,=G!!!a.(!@*$,($,!*-!(%@.!*-!,.(=(!)+(=($,%,#*$=!%+(!9+#(-&:!=7>>%+#d(8!#$!;(@,#*$!K!

*-!,.#=!+()*+,!%$8!,.(!)+(=($,%,#*$=!%+(!#$!,.(!%,,%@.(8!2))($8#IG!!

;0<!%&=*!>%8(!%!)+(=($,%,#*$!,.%,!#&&7=,+%,(8!.*?!,.(!,*,%&!)*+,-*&#*!#$8#--(+($@(!

%>*7$,=B!9:!H#$,%5(B!%+(!,+%$=&%,(8!#$,*!+%,(=G!;0<!%$8!/6F<!+(=)*$8(8!,*!%!$7>9(+!*-!
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JU!
!

L7(=,#*$=!-+*>!)%+,#(=!+(5%+8#$5!,.(!)+*=!%$8!@*$=!*-!%))&:#$5!8#--(+($,!>(,.*8=!-*+!%&&*@%,#$5!

,.(!,*,%&!)*+,-*&#*!#$8#--(+($@(!%>*7$,!,*!@7=,*>(+!@&%==(=G!!!!

;0/!)+(=($,(8!%!@%=(!=,78:!*-!,.(!97:*7,!9(,?(($!C6C!'(=*+,=!%$8!V(H%8%!/*?(+!

0*>)%$:!,*!($@*7+%5(!,.*75.,=!%9*7,!.*?!%$!`(I#,!-((b!-*+!002=!>#5.,!9(!=,+7@,7+(8G!!;0/!

8(=@+#9(8!,.(!>7$#@#)%&!8()%+,#$5!&*%8!^CXE_!9#&%,(+%&!%5+((>($,=!9(,?(($!1M[=!%$8!@(+,%#$!

>7$#@#)%&#,#(=!%=!%$*,.(+!)*,($,#%&!(I%>)&(!,*!8+%?!-+*>!#$!8(H(&*)#$5!%!=,+7@,7+(!-*+!%!97:c

*7,G!!!

;#>#&%+!,*!,.(!-#+=,!/012!3*+4#$5!6+*7)!>((,#$5B!,.#=!=(@*$8!>((,#$5!?%=!)*=#,#H(B!

@*&&%9*+%,#H(B!%$8!)+*87@,#H(B!%&,.*75.!)%+,#@#)%$,=\!-%>#&#%+#,:!?#,.!,.(!/012!-+%>(?*+4!

H%+#(8G!!2=!?#,.!,.(!-#+=,!>((,#$5B!)%+,#@#)%$,=!8#=@7==(8!=(H(+%&!)*,($,#%&!>*8#-#@%,#*$=!,*!,.(!

(I#=,#$5!/012!-+%>(?*+4!=7@.!%=!%!97:c*7,!*-!-7,7+(!&#%9#&#,#(=B!&#>#,#$5!,.(!87+%,#*$!*-!*$c5*#$5!

&#%9#&#,#(=B!%$8!%!,+7(c7)!*-!-*+(@%=,!($(+5:!+(H($7(=!+(-&(@,(8!#$!,.(!C%+4(,!/+#@(!D($@.>%+4!

^C/D_!,*!,.(!%@,7%&!($(+5:!+(H($7(=G!!!!!

!

ABC-&D'1=0*>&31'.2&5%%+0*>&O&H&P%)%5#%1&:QK&IL:M&
!

a.(!,.#+8!/012!3*+4#$5!6+*7)!>((,#$5!?%=!.(&8!*$!X(@(>9(+!JOB!SUJQB!%,!JPKT!

3(9=,(+!;,G!M%4&%$8B!02G!!a.(!8#=@7==#*$!,*)#@=!-*+!,.#=!>((,#$5!=.#-,(8!-+*>!5($(+%&!*H(+H#(?!

%$8!#8($,#-#@%,#*$!*-!#==7(=!,*!>*+(!#$c8(),.!8#=@7==#*$=!%9*7,!.*?!,*!#>)+*H(!%@@(==!,*!8%,%!

%$8!#$@+(%=(!,+%$=)%+($@:G!!M$(!#8(%!#$!)%+,#@7&%+!,.%,!=((>(8!,*!5%#$!,+%@,#*$!?%=!#>)+*H(8!

@*$=#=,($@:!#$!,.(!-*+>%,!*-!/012!@%&@7&%,#*$!?*+4)%)(+=!)+(=($,(8!#$!(%@.!7,#&#,:\=!+(=)(@,#H(!

<''2!"*+(@%=,!)+*@((8#$5=!,*!-%@#&#,%,(!>*+(!@*$=#=,($,!%$8!(%=#&:!8#5(=,#9&(!@*$,($,!-*+!

#$,(+H($(+=!%$8!0*>>#==#*$!=,%--!+(H#(?#$5!,.(!/012!@%&@7&%,#*$=G!!a.(!5+*7)!%&=*!8#=@7==(8!%!

+%$5(!*-!)(+=)(@,#H(=!%$8!#8(%=!-*+!>*8#-#@%,#*$=!*+!%&,(+$%,#H(=!,*!,.(!/012!>(@.%$#=>G!;0/!

)+(=($,(8!%$!%&,(+$%,#H(!>%+4(,!)+#@(!9($@.>%+4!^C/D_!-+%>(?*+4!?.#@.!%==7>(8!,.%,!&*%8!

8()%+,7+(!$*,!*$&:!+(=7&,=!#$!=,+%$8(8!%==(,=B!97,!%H*#8(8!)+*@7+(>($,!@*=,=!%=!?(&&G!!a.(!

%5($8%!-*+!,.(!,.#+8!/012!3*+4#$5!6+*7)!>((,#$5!#=!=.*?$!9(&*?A!

!

!
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!

JJ!
!

"#$%&'!@$)$6,$-!2A0!.123!

^J_ /012!.#=,*+#@%&!@.%$5(=!%$8!5($(+%&!8+#H(+=!
^S_ 18(%=!-*+!#>)+*H#$5!8%,%!%@@(==!%$8!,+%$=)%+($@:!

%G '(H#(?!*-!/6F<!@*$,+%@,c=)(@#-#@!8%,%!
9G <''2!"*+(@%=,!)+*@((8#$5!?*+4)%)(+=A!0*$=#=,($,!)+(=($,%,#*$!%@+*==!1M[=!!
@G <I#=,#$5!=*7+@(=!*-!8%,%!

^K_ C*8#-#@%,#*$=!?#,.#$!,.(!(I#=,#$5!/012!-+%>(?*+4!R!8#=@7==#*$!
^O_ 2&,(+$%,#H(=!,*!/012A!X(H(&*)!@*>>*$!7$8(+=,%$8#$5!*-!)*,($,#%&!%&,(+$%,#H(=!,*!

/012!R!8(()(+!(H%&7%,#*$!*-!&7>)c=7>!97:*7,B!@*$,+%@,!%==#5$>($,B!%$8!)*,($,#%&!
*,.(+!%&,(+$%,#H(=!#8($,#-#(8!9:!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!

^P_ 3+%)!7)!F!$(I,!=,()=!

!

ABC-&D'1=0*>&31'.2&5%%+0*>&Q&H&R"*."14&IOK&IL:J&
!

a.(!*9N(@,#H(!*-!,.(!/012!3*+4#$5!6+*7)\=!-*7+,.!>((,#$5!.*=,(8!*$!Y%$7%+:!SKB!SUJT!

%,!;0<\=!*--#@(=!^SSOO!3%&$7,!6+*H(!2H(B!'*=(>(%8B!02_!?%=!,*!9(5#$!,*!97#&8!%!@*$=($=7=!*$!

=)(@#-#@!#>)+*H(>($,=!,*!9(!#$@&78(8!#$!%!/(,#,#*$!-*+!C*8#-#@%,#*$!*+!/(,#,#*$!-*+!'7&(>%4#$5!

8(&#H(+(8!%,!,.(!($8!*-!,.(!?*+4#$5!5+*7)!)+*@(==G!!a.#=!>((,#$5!%&=*!)+*H#8(8!%$!*))*+,7$#,:!

-*+!8(()(+!8#=@7==#*$!%$8!-((89%@4!*$!,.(!@*$@(),7%&!/012!%&,(+$%,#H(=!)+*)*=(8!#$!)+(H#*7=!

>((,#$5=G!!1$!)+()%+%,#*$!-*+!,.(!>((,#$5B!,.(!,.+((!1M[=!?*+4(8!,*!8(H(&*)!%!8(=@+#),#*$!%$8!

#8($,#-:!=*>(!)+%@,#@%&!@*$=#8(+%,#*$=!+(&%,(8!,*!,.+((!%&,(+$%,#H(!#8(%=!*--(+(8!9:!,.(!/012!

3*+4#$5!6+*7)!)%+,#@#)%$,=!,*!+()&%@(!,.(!/012!-+%>(?*+4G!!a.(!,.+((!%&,(+$%,#H(=!8#=@7==(8!

?(+(A!^J_!)+*!+%,%!%&&*@%,#*$!*-!%,,+#97,(=!%$8!@*=,=f!^S_!97:c*7,!*-!/012!*9&#5%,#*$f!%$8!^K_!

%==#5$>($,!*-!1M[!@*$,+%@,=!,*!002=h<;/=G!!1$!+(H#(?#$5!,.(!)+%@,#@%&!@*$=#8(+%,#*$=B!,.(!1M[=!

(I)+(==(8!,.%,!%!)+*!+%,%!%&&*@%,#*$!*-!%,,+#97,(=!%$8!@*=,=!?%=!,.(#+!)+(-(++(8!%&,(+$%,#H(!%$8!

)&%$$(8!,*!8(H(&*)!%!>*+(!8(,%#&(8!)+*)*=%&!-*+!8#=@7==#*$!#$!,.(!$(I,!>((,#$5G!!

"#$%&'!B'%C'-D!.E0!.12/!

^J_ 18(%=!+(&%,(8!,*!@.%$5#$5!,.(!@7++($,!/012!9($@.>%+4!
^S_ 2&,(+$%,#H(=!,*!@7++($,!/012!-+%>(?*+4!%$8!)+%@,#@%&!@*$=#8(+%,#*$=!
^K_ 2+(%=!,*!#>)+*H(!8%,%!%@@(==!%$8!,+%$=)%+($@:!R!)*,($,#%&!%+(%=!,*!#$@&78(!#$!%!

)(,#,#*$!-*+!>*8#-#@%,#*$!
^O_ "*@7=!*-!,.(!3*+4#$5!6+*7)!,.+*75.!($8!*-!C%+@.!

!
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!

JS!
!

ABC-&D'1=0*>&31'.2&5%%+0*>&S&H&T%#1."14&UK&IL:J&

!

a.(!-#$%&!/012!3*+4#$5!6+*7)!>((,#$5!?%=!.*=,(8!9:!C%+#$!0&(%$!<$(+5:!^C0<_!#$!;%$!

'%-%(&B!02!*$!"(9+7%+:!ZB!SUJTG!!a.(!-*@7=!*-!,.(!-#$%&!>((,#$5!?%=!,?*-*&8G!a.(!-#+=,!*9N(@,#H(!

?%=!,*!9(5#$!,*!8+%?!,.(!/012!3*+4#$5!6+*7)!)+*@(==!,*!%!@*$@&7=#*$!9:!%5+((#$5!7)*$!

)*,($,#%&!@*$=($=7=!#,(>=!-*+!/(,#,#*$=!,*!C*8#-:!%$8!%!,#>(&#$(!%$8!%==#5$>($,=!,*!)+()%+(!

,.(!)(,#,#*$=G!!a.(!5+*7)!>%8(!(--*+,=!,*!97#&8!%!@*$=($=7=!,*!)+()%+(!)(,#,#*$=!-*+!%!7$#-*+>!

8*@7>($,%,#*$!*-!/012!#$-*+>%,#*$!#$!,.(!1M[=\!<''2!"*+(@%=,!)+*@((8#$5!?*+4)%)(+=!%$8!,*!

@*$=#8(+!($.%$@#$5!%@@(==!,*!@*$-#8($,#%&!/012c+(&%,(8!8%,%!-*+!'(H#(?#$5!'()+(=($,%,#H(=!*-!

002=!%$8!<;/=B!=79N(@,!,*!%$!VX2G!!a.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%&=*!%5+((8!,*!

+(@*>>($8!%!@*>>*$!.*=,!&*@%,#*$!^?(9=#,(_!-*+!)79&#@&:c%H%#&%9&(!/012!8%,%G!!

a.(!=(@*$8!*9N(@,#H(!*-!,.(!-#$%&!>((,#$5!?%=!,*!)+*H#8(!-7+,.(+!*))*+,7$#,:!,*!8#=@7==!

,.(!1M[=\!/*+,-*&#*!2&&*@%,#*$!C(,.*8*&*5:!^/2C_!)+*)*=%&!#$!5+(%,(+!8(,%#&B!?.#@.!?%=!

#$,+*87@(8!%=!,.(!1M[=\!)+(-(++(8!/012!%&,(+$%,#H(!%$8!+()&%@(>($,B!%$8!*9,%#$!-((89%@4!-+*>!

002!%$8!X2!)%+,#(=!*$!,.(!)+*)*=%&G!!a.(!%5($8%!-*+!,.(!-#-,.!3*+4#$5!6+*7)!>((,#$5!#=!=.*?$!

9(&*?A!

"#$%&'!F$,-C'-D!G0!.12/!

^J_ 3(&@*>(B!5*%&!=(,,#$5!
^S_ [)8%,(!*$!@*$=($=7=!#,(>=!-*+!/(,#,#*$!-*+!C*8#-#@%,#*$!
^K_ D%++#(+=!%$8!*))*+,7$#,#(=!-*+!$*$c)+*-#,!E;<=!,*!.%H(!($.%$@(8!8%,%!%@@(==!
^O_ /012!%&,(+$%,#H(=!
HIJ a#>(&#$(!%$8!)+*@(==!-*+!/(,#,#*$!,*!C*8#-:B!)*,($,#%&!/(,#,#*$=!-*+!'7&(>%4#$5B!%$8!

"#$%&!'()*+,!@%),7+#$5!)+*@(==!%$8!-((89%@4!

!

!

!

!

!
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!

JK!
!

9%)+0'*&I;&C?%*+0(0)"+0'*&'(&=%4&0,,.%,&1%$"+%?&+'&+/%&%70,+0*>&ABC-&
5%)/"*0,5&&

!

M$(!*-!,.(!4(:!*9N(@,#H(=!*-!,.(!/012!3*+4#$5!6+*7)!?%=!,*!#8($,#-:!%$8!8(=@+#9(!

@*>>*$!@*$@(+$=!+(&%,#$5!,*!,+%$=)%+($@:B!%@@(==!,*!8%,%B!%@@7+%@:B!)+(8#@,%9#&#,:B!%$8!

@*$=#=,($@:!*-!,.(!/012G!!3.#&(!%!$7>9(+!*-!,.(=(!#==7(=!.%8!%&=*!9(($!+%#=(8!)+(H#*7=&:!#$!,.(!

SUJQ!/012!3*+4=.*)B!XGJQcUWcUOO!-*+>(8!,.(!/012!3*+4#$5!6+*7)!-*+!,.(!)7+)*=(!*-!

)+*H#8#$5!%!-*+7>!-*+!=,%4(.*&8(+=!,*!-7+,.(+!8#=@7==!,.(=(!#==7(=!%$8!*,.(+=!#$!5+(%,(+!8(,%#&G!!

X7+#$5!,.(!-#H(!/012!3*+4#$5!6+*7)!>((,#$5=B!,.(!-%@#&#,%,*+=!=*&#@#,(8!%&&!)%+,#(=!,*!+%#=(!#==7(=!

%$8!@*$@(+$=!+(&%,#$5!,*!/012!,+%$=)%+($@:B!@(+,%#$,:!%$8!8%,%!%@@(==B!)+*9&(>=!?#,.!,.(!

(I#=,#$5!9($@.>%+4=!7=(8!#$!,.(!/012!@%&@7&%,#*$B!%$8!*,.(+!9+*%8(+!@*$@(+$=!?#,.!,.(!/012!

-+%>(?*+4G!!X#=@7==#*$!*-!,.(=(!#==7(=!.(&)(8!97#&8!,.(!@*>>*$!7$8(+=,%$8#$5!$(@(==%+:!-*+!

H%+#*7=!)%+,#@#)%$,=!,*!)+*H#8(!#8(%=!-*+!#>)+*H#$5!,.(!/012G!!

a%9&(!J!&#=,=!=*>(!*-!,.(!@*>>*$!#==7(=!,.%,!?(+(!.#5.&#5.,(8!#$!,.(!/012!3*+4#$5!

6+*7)!8#=@7==#*$=G!!3.#&(!$*,!%!@*>)+(.($=#H(!&#=,!*-!%&&!#==7(=!+%#=(8!9:!)%+,#@#)%$,=B!,.(!4(:!

@*$@(+$=!,.%,!?(+(!8#=@7==(8!#$!8(,%#&!#$!,.(!/012!3*+4#$5!6+*7)!>((,#$5=!%+(!#$@&78(8G!!a.(!

&#=,!#$@&78(=!4(:!#==7(=!+%#=(8!9:!002=B!<;/=B!1M[=B!%$8!*,.(+!)%+,#@#)%$,=G!

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
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!

JO!
!

40567%8%
9.::0(;%'<%)7;%*33.73%(0*37=%5;%/0(1*2*/0+13%*+%1>7%!"#$%&'()*+,%-('./%

%
#33.73%(76017=%1'%
1(0+3/0(7+2;%0+=%
=010%022733%

• 2&&!002!(>)&*:((=B!?.(,.(+!*+!$*,!,.(:!)%+,#@#)%,(!#$!)+*@7+(>($,B!%+(!
@7++($,&:!+(=,+#@,(8!-+*>!9(#$5!8(=#5$%,(8!%=!%7,.*+#d(8!+(H#(?#$5!
+()+(=($,%,#H(=!-*+!,.(!)7+)*=(!*-!+(H#(?#$5!@*$-#8($,#%&!1M[!
?*+4)%)(+=!,.%,!#$@&78(!@(+,%#$!@*$-#8($,#%&!#$-*+>%,#*$!7=(8!#$!7,#&#,#(=\!
/012!@%&@7&%,#*$=B!#$@&78#$5!@*$,+%@,!,(+>=!%$8!)+#@#$5G!!002=!%&=*!.%H(!
8#--#@7&,:!#8($,#-:#$5!%$8!+(,%#$#$5!@*$=7&,%$,=!?.*!%+(!$*,!>%+4(,!
)%+,#@#)%$,=B!%+(!L7%&#-#(8!,*!*)#$(!*$!,.(!7,#&#,:!-#&#$5=B!%$8!@%$!>((,!
1M[=\!$*$c8#=@&*=7+(!+7&(=!%&&*?#$5!,.(>!,*!+(H#(?!@*$-#8($,#%&!
#$-*+>%,#*$!7=(8!,*!@%&@7&%,(!,.(!/012G!!a.#=!#=!%!9%++#(+!,*!002!)%+,#(=\!
%9#&#,:!,*!H(+#-:!1M[!/012!@%&@7&%,#*$=!%$8!%@@(==!8%,%!.(&)-7&!#$!
-*+(@%=,#$5!,+($8=GS!!!

• a.(!$((8!-*+!5+(%,(+!@*$=#=,($@:!#$!-*+>%,!*-!/012!?*+4)%)(+=!%>*$5!
,.(!1M[=!)+(=($,!002=!?#,.!8#--#@7&,:!7$8(+=,%$8#$5!/012!@%&@7&%,#*$=G!

• 002!%$8!X2!)%+,#(=!%+57(!,.%,!,.(+(!?%=!%!&%@4!*-!,+%$=)%+($@:!%$8!
@*$=#=,($@:!+(5%+8#$5!?.%,!/012!#$-*+>%,#*$!#=!@*$=#8(+(8!@*$-#8($,#%&G!

• 002!%$8!X2!)%+,#(=!&%@4!%!@*>)+(.($=#H(!+(=*7+@(!-*+!*9,%#$#$5!)79&#@!
#$-*+>%,#*$!+(&%,(8!,*!1M[!+(=*7+@(!)+*@7+(>($,G!!

#33.73%(76017=%1'%
7?*31*+,%!"#$%
57+2>:0()K%

• a.(!9($@.>%+4=!7=(8!#$!,.(!/012!@%&@7&%,#*$!%+(!%8>#$#=,+%,#H(&:c=(,!%$8!
8*!$*,!%@@7+%,(&:!+(-&(@,!>%+4(,!H%&7(!*-!5($(+%,#*$!+(=*7+@(=G!!a.(!
9($@.>%+4!8%,%!=*7+@(=!.%H(!$*,!9(($!7)8%,(8!=#$@(!SUJJG!

• a.(!C%+4(,!/+#@(!D($@.>%+4!-*+!+($(?%9&(=B!+(-(++(8!,*!%=!,.(!`5+(($!
%88(+bB!8*(=!$*,!%@@7+%,(&:!+(-&(@,!@7++($,!>%+4(,!)+#@(G!!a.(!`5+(($!
%88(+b!#=!$*,!7)8%,(8!+(57&%+&:!%$8!7=(=!X()%+,>($,!*-!<$(+5:!^XM<_!
8%,%!9%=(8!*$!)+#@(=!-*+!H*&7$,%+:!+($(?%9&(!)+*5+%>=G!!"7+,.(+>*+(B!
=*>(!*-!,.(!XM<!8%,%!#=!,%4($!-+*>!,%+#--=!,.%,!%+(!$*,!@7++($,&:!#$!7=(G!!

• a.(!5+(($!%88(+!#=!$*,!9%=(8!*$!%!)79&#@&:!%H%#&%9&(!8%,%!=*7+@(B!97,!
#$=,(%8B!#=!9%=(8!*$!1M[c=)(@#-#@!@*$-#8($,#%&!@*$,+%@,!#$-*+>%,#*$!%$8!#=!
7)8%,(8!%$$7%&&:!#$!&%,(!M@,*9(+G!!

• a.(!@%)%@#,:!9($@.>%+4!7=(8!#$!,.(!/012!@%&@7&%,#*$!#=!9%=(8!7)*$!%!
0%&#-*+$#%!<$(+5:!0*>>#==#*$!^0<0_!=,78:!,.%,!.%=!$*,!9(($!7)8%,(8!%=!
-+(L7($,&:!%=!?%=!@*$,(>)&%,(8!?.($!#,!?%=!%8*),(8!#$!SUJJG!!a.(!
9($@.>%+4!8*(=!$*,!+(-&(@,!@7++($,!>%+4(,!H%&7(!*-!'(=*7+@(!28(L7%@:!
^'2_!@%)%@#,:G!

@('0=7(%2'+27(+3%
A*1>%1>7%!"#$%

• a.(!/012!#=!.#5.&:!H*&%,#&(!%$8!8#--#@7&,!,*!)+(8#@,G!!a.#=!)+(=($,=!%!
=79=,%$,#%&!@.%&&($5(!-*+!002=!,*!-*+(@%=,!&*$5c,(+>!/012!@*=,!,+($8=!%$8!
>%$%5(!,.(#+!@7=,*>(+=\!,*,%&!9#&&=G!

• 002!)%+,#(=!.%H(!(I)+(==(8!@*$@(+$!?#,.!,.(!&*$5!87+%,#*$!*-!,.(!.#5.&:!
H*&%,#&(!/012B!?.#@.!@*$,#$7(=!-*+!,.(!-7&&!87+%,#*$!*-!@*$,+%@,=!#$!,.(!
H#$,%5(8!)*+,-*&#*G!!002!)%+,#(=!$*,(!#,!#=!7$@&(%+!?.(,.(+!@*$,+%@,!
(I,($=#*$=!*+!*,.(+!%>($8>($,=!+(=7&,#$5!#$!#$@+(%=(8!@*=,!%+(!#$@&78(8!
#$!,.(!*+#5#$%&!H#$,%5(G!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
S!XGJQcUWcUOO!%@4$*?&(85(=!,.%,!,.#=!#=!%!4(:!#==7(!+%#=(8!9:!002!%$8!X2!)%+,#@#)%$,=!#$!,.(!0/[0\=!SUJQ!/012!
3*+4=.*)G!!;(H(+%&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!.%H(!@*$,#$7(8!,*!(I)+(==!,.#=!=%>(!@*$@(+$!87+#$5!,.(!/012!
3*+4#$5!6+*7)!>((,#$5=G!
K!!a.(!X(@(>9(+!JOB!SUJQ!/012!3*+4#$5!6+*7)!C((,#$5!/+(=($,%,#*$!#$!2))($8#I!0!8(=@+#9(=!%!=7>>%+:!*-!,.(=(!
@*$@(+$=!+(&%,(8!,*!,.(!(I#=,#$5!9($@.>%+4!+%#=(8!9:!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!
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!

JP!
!

9%)+0'*&O;&F8%180%@&'(&0*('15"+0'*&,/"1%?&#4&CFV,&+'&"??1%,,&
+1"*,2"1%*)4&W&?"+"&"))%,,&1%$"+%?&0,,.%,K&"*?&0*)1%",%&BB-,X&)"2")0+4&
+'&?%8%$'2&+/%01&'@*&ABC-&('1%)",+&
!

! M$(!*-!,.(!>%#$!*9N(@,#H(=!=(,!9:!,.(!/012!3*+4#$5!6+*7)!?%=!,*!=.%+(!#$-*+>%,#*$!

9(,?(($!,.(!1M[=!%$8!002!%$8!X2!)%+,#(=!#$!*+8(+!,*!97#&8!%!@*>>*$!7$8(+=,%$8#$5!*-!,.(!

/012!)+*@(==B!#$)7,=!%$8!@%&@7&%,#*$=B!%$8!#,=!&#>#,%,#*$=!%$8!#==7(=G!!a.(!/012!3*+4#$5!6+*7)!

-%@#&#,%,*+=!,.*75.,!,.%,!,.#=!-*@7=!*$!#$-*+>%,#*$!=.%+#$5!?%=!%!$(@(==%+:!=,()!#$!.#5.&#5.,#$5!

,.(!&(H(&!*-!,+%$=)%+($@:B!%=!?(&&!%=!7$8(+=,%$8#$5!,.(!+%,#*$%&(!-*+!)+(=(+H#$5!@*$-#8($,#%&!

#$-*+>%,#*$!,*!)+(H($,!>%+4(,!>%$#)7&%,#*$G!!C7@.!*-!,.(!,#>(!87+#$5!,.(!-#+=,!,?*!/012!

3*+4#$5!6+*7)!>((,#$5=!?%=!=)($,!=.%+#$5!#$-*+>%,#*$!%$8!%88+(==#$5!)%+,#@#)%$,=\!L7(=,#*$=!

%9*7,!,.(!/012!)+*@(==!%&*$5!?#,.!*,.(+!@&*=(&:!#$,(++(&%,(8!,*)#@=G!

X7+#$5!,.(!<$(+5:!X#H#=#*$\=!C%+@.!SUJQ!/012!3*+4=.*)B!002!)%+,#(=!.%8!#8($,#-#(8!%!

8(=#+(!-*+!%!-#H(c:(%+!-*+(@%=,!*-!,.(!/012!,*!%88+(==!H*&%,#&#,:G!!a.(!1M[=!?*+4(8!-*+!=(H(+%&!

>*$,.=!,*!,+:!,*!8(H(&*)!%!>(,.*8*&*5:!,*!)(+-*+>!=7@.!%!-*+(@%=,G!!3.#&(!/6F<!?%=!

@*$=#8(+#$5!+(&(%=(!*-!%!-#H(c:(%+!#$,(+$%&!/012!-*+(@%=,!#$!V*H(>9(+!SUJQB!/6F<!7&,#>%,(&:!

@%>(!,*!,.(!@*$@&7=#*$!,.%,!,.(!+(=7&,=!*-!#,=!#$,(+$%&!-*+(@%=,!?*7&8!$*,!.%H(!,.(!%))+*)+#%,(!

8(5+((!*-!%@@7+%@:!,*!9(!7=(-7&!,*!002!)%+,#(=!#$!>%4#$5!9785(,#$5!8(@#=#*$=G!!a.(!1M[=!=*75.,!

,*!)+*H#8(!#$-*+>%,#*$!,*!.(&)!8#+(@,!002=!%$8!<;/=!,*!+(&(H%$,!$*$c@*$-#8($,#%&!8%,%!,.%,!,.(:!

@*7&8!7=(!,*!8(H(&*)!,.(#+!*?$!/012!-*+(@%=,=G!!/6F<!%&=*!(I)&%#$(8!.*?!%!-*+(@%=,!@%$!9(!

8*$(!5#H($!%==7>),#*$=!-*+!7$@(+,%#$!H%+#%9&(=!&#4(!1M[!'($(?%9&(=!/*+,-*&#*!;,%$8%+8!^'/;_!

/+(>#7>B!7=#$5!,.(!"<'0!"*+>!J!%$8!/6F<\=!<''2!"*+(@%=,!)79&#@!?*+4)%)(+=!^?.#@.!?(+(!

@#+@7&%,(8!,*!,.(!/012!3*+4#$5!6+*7)_G!!!

a.(!-*&&*?#$5!=(@,#*$!#$@&78(=!%!$7>9(+!*-!.#5.c&(H(&!=7>>%+#(=!*-!,*)#@=!8#=@7==(8!,*!

#$-*+>!,.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%9*7,!,.(!/012!%$8!*,.(+!+(&(H%$,!8%,%!$(@(==%+:!

,*!8(H(&*)!%!/012!-*+(@%=,G!!C*+(!8(,%#&!#=!#$@&78(8!#$!,.(!)+(=($,%,#*$!=&#8(=!#$!,.(!2))($8#IG!!

!
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CC*('15"+0'*&,/"10*>&@0+/&2"1+0%,&1%>"1?0*>&+/%&%70,+0*>&ABC-&?%8%$'25%*+K&
21')%,,K &?"+"& 0*2.+,K &)"$).$"+0'*&5%+/'?'$'>0%,&"*?&"8"0 $"#$%&?"+"&
,'.1)%,&
!

F8%180%@&'(&6YY-&T'1%)",+&21')%%?0*>&&
!

;0<!9(5%$!,.(!#$-*+>%,#*$!=.%+#$5!)+*@(==!?#,.!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!?#,.!

%$!*H(+H#(?!)+(=($,%,#*$!*$!,.(!%$$7%&!<''2!"*+(@%=,!)+*@((8#$5!#$!,.(!M@,*9(+!SUJQ!4#@4*--!

>((,#$5G!!a.(!)+(=($,%,#*$!@*H(+(8!,.(!)7+)*=(!%$8!)+*@(==!*-!,.(!%$$7%&!<''2!"*+(@%=,!

)+*@((8#$5B!%$!(I)&%$%,#*$!*-!.*?!,.(!%$$7%&!-*+(@%=,!*-!-7(&!%$8!)7+@.%=(8!)*?(+!@*=,=!#=!

8(H(&*)(8B!%$8!.*?!,.%,!8%,%!#=!7=(8!#$!,.(!1$8#--(+($@(!'%,(!@%&@7&%,#*$G!!X#=@7==#*$!-*@7=(8!

*$!.*?!,.(!0*=,!'(=)*$=#9#&#,:!;7+@.%+5(!-*+!X2B!002B!%$8!*,.(+!8()%+,#$5!&*%8!@7=,*>(+=!#=!

8(,(+>#$(8!#$!,.(!%$$7%&!<''2!"*+(@%=,!)+*@((8#$5G!

1$!,.(!%$$7%&!<''2!"*+(@%=,!)+*@((8#$5!,.(!1M[=!-*+(@%=,!($(+5:!)+*87@,#*$!%$8!

+(H($7(!+(L7#+(>($,=!-*+!%&&!+(=*7+@(=!#$!,.(#+!)*+,-*&#*=G!!a.#=!)+*@(==!#$@&78(=!8(,(+>#$#$5!

,.(!%$$7%&!"7(&!%$8!/7+@.%=(8!/*?(+!+(H($7(!+(L7#+(>($,!-*+!97$8&(8!=(+H#@(!@7=,*>(+=B!,.(!

V(?!;:=,(>!6($(+%,#*$!+(H($7(!+(L7#+(>($,!-*+!%&&!1M[!@7=,*>(+=!%$8!=(,,#$5!9*,.!,.(!/012!

%$8!0a0!-*+!8()%+,#$5!&*%8!@7=,*>(+=G!!/(+!0*>>#==#*$!+(L7#+(>($,B!,.(!1M[=!@*>)&(,(!%$!

#$#,#%&!-*+(@%=,!#$!,.(!=)+#$5!9(,?(($!2)+#&!%$8!Y7$(B!%$8!)+*H#8(!%$!7)8%,(8!-*+(@%=,!#$!

V*H(>9(+G!!M$@(!,.(!0/[0!#==7(=!%!8(@#=#*$!*$!,.(!<''2!"*+(@%=,!%))&#@%,#*$B!*-,($!#$!

X(@(>9(+B!$(?!+%,(=!9(@*>(!(--(@,#H(!*$!Y%$7%+:!J=,!*-!,.(!-*&&*?#$5!:(%+GO!

a*!-*+(@%=,!,.(!@*=,!*-!8#=)%,@.%9&(!+(=*7+@(=B!,.(!1M[=!7=(!)+*)+#(,%+:!>*8(&=!,.%,!

=#>7&%,(!,.(!&(%=,c@*=,c8#=)%,@.!^E0X_!*-!(%@.!1M[\=!+(=)(@,#H(!)*+,-*&#*!*-!+(=*7+@(=G!!a.(!E0X!

>*8(&!#=!8(=#5$(8!,*!,%4(!#$,*!%@@*7$,!%$!.*7+&:!-*+(@%=,!*-!>%+4(,!)+#@(=!^7=#$5!-*+(@%=,=!*-!

)*?(+!)+#@(=B!%$8!-7(&!%$8!5+(($.*7=(!5%=!^6]6_!(>#==#*$=_!%&*$5!?#,.!).:=#@%&!%$8!

@*$,+%@,7%&!@*$=,+%#$,=!*-!(%@.!5($(+%,#$5!7$#,!%$8!=((4=!,*!8#=)%,@.!+(=*7+@(=!?.(+(!,.(!

>%+5#$%&!*)(+%,#$5!@*=,!#=!&(==!,.%$!,.(!>%+4(,!)+#@(!*-!)*?(+GP!!a.(!>*8(&!*7,)7,=!^H%+#%9&(!

@*=,=_!%+(!%88(8!,*!,.(!-#I(8h@%)%@#,:!@*$,+%@,!@*=,=!*-!,.(!8#=)%,@.%9&(!+(=*7+@(=G!!"*+!$*$c

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O!;0<!)+(=($,%,#*$!,*!,.(!/012!3*+4#$5!6+*7)B!M@,*9(+!ST,.!SUJQG!;((!2,,%@.>($,!2!!
P!;0<![)8%,(8!SUJT!<''2!"*+(@%=,!a(=,#>*$:B!2cJQcUPcUUJB!)G!JK!
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!

8#=)%,@.%9&(!+(=*7+@(=B!@*$,+%@,7%&&:!(I)(@,(8!8(&#H(+#(=!%+(!>7&,#)&#(8!9:!,.(!@*$,+%@,(8!@*=,!

*-!)*?(+!%$8!%88(8!,*!%$:!-#I(8h@%)%@#,:!@*=,=G!!a.(!%$$7%&!<''2!"*+(@%=,!)+*@((8#$5!

-*+(@%=,=!*-!5($(+%,#*$!%$8!@*=,=!-+*>!,.(!1M[\=!+(=*7+@(!)*+,-*&#*!)+*H#8(!,.(!9%=#=!-*+!,.(!

a*,%&!/*+,-*&#*!0*=,=!%$8!-*+(@%=,!5($(+%,#*$!,.%,!#=!7=(8!#$!,.(!1$8#--(+($@(!2>*7$,!

@%&@7&%,#*$G!!

;0<\=!)+(=($,%,#*$!*$!,.(!<''2!"*+(@%=,!)+*@((8#$5!@%$!9(!-*7$8!#$!2,,%@.>($,!2G!!

!

F8%180%@&'(&+/%&ABC-&& &

!

'()+(=($,%,#H(=!-+*>!/6F<!%$8!;0<!)+(=($,(8!%$!*H(+H#(?!*-!,.(!1$8#--(+($@(!2>*7$,!

@%&@7&%,#*$!R!?.%,!#,!#=B!#,=!)7+)*=(B!?.*!#,!%))&#(=!,*B!,.(!57#8#$5!)+#$@#)&(=!,.%,!(=,%9&#=.(8!,.(!

1$8#--(+($@(!2>*7$,!@%&@7&%,#*$B!%$8!,.(!(H*&7,#*$!*-!,.(!@%&@7&%,#*$G!!a.(!)+(=($,(+=!%&=*!

?%&4(8!,.+*75.!,.(!@%&@7&%,#*$!#$!8(,%#&G!!1$!+(H#(?#$5!,.(!@%&@7&%,#*$B!,.(!)+(=($,(+=!8(=@+#9(8!

,.(!8(,%#&=!*-!,.(!>%+4(,!)+#@(!9($@.>%+4!*+!`C/Db!@%&@7&%,#*$!%$8!.*?!,.(!C/D!#=!7=(8!#$!,.(!

1$8#--(+($@(!2>*7$,!@%&@7&%,#*$G!!a.(!)+(=($,%,#*$!#$!2,,%@.>($,!2!)+*H#8(=!-7+,.(+!8(,%#&=G!

&
Y%$%8"*)%&'(&N'8%5#%1&.2?"+%&+'&ABC-&)"$).$"+0'*&&

!

2=!$*,(8!)+(H#*7=&:B!,.(!1M[=!%+(!+(L7#+(8!,*!-#&(!%$!<''2!"*+(@%=,!%))&#@%,#*$!9(,?(($!

2)+#&!%$8!Y7$(B!%$8!,.($!%$!7)8%,(!#$!V*H(>9(+G!!a.(!<''2!V*H(>9(+![)8%,(!#$@*+)*+%,(=!

@.%$5(=!,*!,.(!5($(+%,#*$!+(=*7+@(!)*+,-*&#*!=7@.!%=!@.%$5(=!,*!(I)(@,(8!*$&#$(!8%,(=!*-!

+(=*7+@(=!%$8!%88#,#*$!*-!$(?!@*$,+%@,=!%=!?(&&!%=!7)8%,(=!,*!-7(&!%$8!)*?(+!)+#@(!-*+(@%=,=!

7=(8!#$!,.(!1M[=\!+(=)(@,#H(!E0X!>*8(&=G!!a.(!1M[=!%&=*!#$@&78(!%$!7)8%,(8!'/;!%88(+!#$!,.(!

C/DB!?.#@.!#=!@%&@7&%,(8!%$$7%&&:!9:!,.(!0/[0\=!<$(+5:!X#H#=#*$!#$!M@,*9(+B!,*!7)8%,(!,.(!

1$8#--(+($@(!'%,(GQ!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q!a.(!>(,.*8*&*5:!-*+!@%&@7&%,#$5!,.(!C/D!#=!8(=@+#9(8!#$!XGJJcJScUJZ!%$8!'(=*&7,#*$!<cOOTPG!!a.(!0/[0\=!<$(+5:!
X#H#=#*$!@%&@7&%,(=!,.(!'/;!%88(+!%$$7%&&:!7=#$5!1M[!8%,%!-#&(8!,.+*75.!#$-*+>%,#*$%&!28H#@(!E(,,(+=!*$!M@,*9(+!J!
*-!(%@.!:(%+G!!
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!

;0<!=.%+(8!#,=!V*H(>9(+![)8%,(!,*!,.(!/012!@%&@7&%,#*$=!9:!H#$,%5(!?#,.!,.(!/012!

3*+4#$5!6+*7)B!?.#@.!=.*?(8!%!=#5$#-#@%$,!@.%$5(!#$!,.(!SUJT!C/D!@*>)*$($,=!=#$@(!;0<\=!

C%:!-#&#$5!%$8!.#5.&#5.,(8!,.(!H*&%,#&#,:!*-!,.(!9($@.>%+4G!!1$!,.#=!@%=(B!%!8(@+(%=(!#$!,.(!'/;!

%88(+!+(=7&,(8!#$!%!=79=,%$,#%&!#$@+(%=(!#$!,.(!1$8#--(+($@(!2>*7$,!-*+!&%,(+!H#$,%5(=!,.%,!

#$@&78(!&%+5(!)+*)*+,#*$=!*-!+($(?%9&(!+(=*7+@(=G!!"*+!>*+(!#$-*+>%,#*$B!=((!2,,%@.>($,!DB!

;0<\=!)+(=($,%,#*$!,*!,.(!/012!3*+4#$5!6+*7)!*$!,.(!V*H(>9(+!7)8%,(!,*!,.(!/012!'%,(G!

!

Z0,+'10)"$&)/"*>%,&0*&ABC-&"*?&>%*%1"$&?108%1,&'(&ABC-&&

!

/6F<!)+(=($,(8!.#=,*+#@%&!@.%$5(=!#$!,.(!/012!%$8!,.(!8+#H(+=!-*+!,.*=(!@.%$5(=G!!!/6F<!

=)(@#-#@%&&:!8#=@7==(8!#,=!.#=,*+#@%&!/012!-*+!,.(!SUJS!H#$,%5(!%$8!=.*?(8!.*?!#,!@.%$5(8!*H(+!

,#>(!%$8!.*?!,.(!8#--(+($,!@*>)*$($,=!*-!,.(!C/D!%--(@,(8!,.(!/012G!!1$!%88#,#*$B!/6F<!

)+(=($,(8!.*?!,.(!/012!@.%$5(8!-+*>!SUJS!,*!SUJT!^9*,.!#$!@*=,!%$8!)(+@($,%5(_B!/6F<\=!

,*,%&!)*+,-*&#*!@*=,=!-+*>!SUJS!,*!SUJTB!/6F<\=!,*,%&!)*+,-*&#*!5($(+%,#*$!-+*>!SUJS!,*!SUJTB!

%$8!/6F<\=!C/D!-+*>!SUJS!,*!SUJTG!!;((!,.(!)+(=($,%,#*$!#$!2,,%@.>($,!0!-*+!-7+,.(+!8(,%#&=G!!!

!

B'*(0?%*+0"$0+4&'(&?"+"&.,%?&0*&+/%&ABC-&)"$).$"+0'*&
&&

!"#$"%#&&'(&$)*%'[)+#&)[,&-.%,%[-&$#-.+)*%'[/&&

!

a.(!1M[=!)+*H#8(8!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%$!*H(+H#(?!*-!,.(!+%,#*$%&(!%$8!

57#8#$5!+(57&%,#*$=!5*H(+$#$5!,.(!@*$-#8($,#%&#,:!*-!/012!8%,%!=*7+@(=G!!a.(!%))&#@%9#&#,:!*-!

@*$-#8($,#%&#,:!)+*,(@,#*$=!,*!(&(@,+#@!)+*@7+(>($,!#$-*+>%,#*$!#$@&78#$5!@*=,B!5($(+%,#*$!%$8!

$(,!e7%&#-:#$5!0%)%@#,:!-*+(@%=,=!*-!)+*@7+(8!+(=*7+@(=!,.%,!%+(!7=(8!#$!,.(!/012!@%&@7&%,#*$!#=!

8#=@7==(8!#$!XGUQcUQcUQQ!%$8!XGJOcJUcUKK!^-*+!6]6!#$-*+>%,#*$_G!!XGUQcUQcUQQB!?.#@.!#=!

#$,($8(8!,*!#>)&(>($,!0%&#-*+$#%!/79&#@![,#&#,#(=!0*8(!;(@,#*$!OPOGP^5_B!(=,%9&#=.(=!%!+%,#*$%&(!

,.%,!`@*$-#8($,#%&#,:!)+*,(@,#*$=!%+(!(==($,#%&!,*!%H*#8i(&(@,+#@#,:!>%+4(,!>%$#)7&%,#*$Bb!%$8!

#,=!#>)%@,=!*$!@7=,*>(+!+%,(=B!97,!,.%,!$((8!-*+!@*$-#8($,#%&#,:!=.*7&8!9(!?(&&!9%&%$@(8!?#,.!
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9+*%8(+!$((8=!-*+!,+%$=)%+($@:!#$!,.(!+(57&%,(8!7,#&#,:!#$87=,+:G!T!!2=!=7@.B!,.(!X(@#=#*$!

#8($,#-#(=!%$8!)+*,(@,=!@(+,%#$!5($(+%&!@%,(5*+#(=!*-!>%+4(,c=($=#,#H(!)+*@7+(>($,!#$-*+>%,#*$!

,.%,!@*7&8!#>)%@,!%!)+*@7+#$5!)%+,:\=!>%+4(,!)+#@(!-*+!(&(@,+#@#,:!#-!>%8(!)79&#@!^#G(G!,.(!XGUQc

UQcQQ!@*$-#8($,#%&#,:!>%,+#I_GZ!!a.(!)+*,(@,#*$=!)+*H#8(8!#$!XGUQcUQcUQQ!%+(!%))&#@%9&(!,*!1M[=B!

002=B!%$8!<;/=!%$8!%+(!+(&#(8!*$!9:!%&&!,.+((!)%+,#(=!#$!H%+#*7=!-#&#$5=!%,!,.(!0/[0G!

!

!"#$"%#&&'(&0'[(%,#[*%)+&)[,&1.2+%0+3&)")%+)2+#&%[('$\)*%'[&&

!

a.(!XGUQcUQcUQQ!@*$-#8($,#%&#,:!>%,+#I!%&&*?=!@*$-#8($,#%&!,+(%,>($,!-*+!1M[!5($(+%,#*$!

@*=,!-*+(@%=,=!%$8!-*+(@%=,=!*-!($(+5:!*7,)7,!*-!#$8#H#87%&!+(=*7+@(=GW!!a.(!1M[=\!@*=,!%$8!

5($(+%,#*$!-*+(@%=,=!-*+!#$8#H#87%&!+(=*7+@(=!7=(!@*$,+%@,!,(+>=!%$8!)+*)+#(,%+:!-*+(@%=,=!-*+!

$%,7+%&!5%=!%$8!(&(@,+#@#,:!)+#@(=!,.%,!,.(>=(&H(=!+(@(#H(!@*$-#8($,#%&!,+(%,>($,!)7+=7%$,!,*!

,.(!XGUQcUQcUQQ!@*$-#8($,#%&#,:!>%,+#IG!!]*?(H(+B!,.(!1M[=!8*!+(&(%=(!%55+(5%,(8!8%,%!9:!

H#$,%5(!#$@&78#$5!,.(!,*,%&!@*=,=B!5($(+%,#*$!%$8!$(,!L7%&#-:#$5!@%)%@#,#(=B!#$!,.(!%$$7%&!<''2!

"*+(@%=,!?*+4c)%)(+=G!

;0<!)+(=($,(8!,.(!-*&&*?#$5!a%9&(!S!,*!,.(!/012!3*+4#$5!6+*7)!&#=,#$5!,.(!1M[!8%,%!

7=(8!#$!,.(!/012!@%&@7&%,#*$B!9:!+(=*7+@(!,:)(B!,.%,!#=!@*$-#8($,#%&!%$8!,.(!8%,%!,.%,!#=!)79&#@G!!

a.(!,%9&(!%&=*!#$8#@%,(=!,.(!=*7+@(!*-!(%@.!,:)(!*-!8%,%!,*!.(&)!#$8#@%,(!?.(,.(+!,.(!8%,%!#=!

8(+#H(8!-+*>!@*$-#8($,#%&!*+!)+*)+#(,%+:!#$-*+>%,#*$G!!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T!XGUQcUQcUQQ!%,!)G!OG!!
Z!XGUQcUQcUQQ!#$@&78(=!%!>%,+#I!*-!5($(+%&!@%,(5*+#(=!*-!1M[!%$8!<;/h002!)+*@7+(>($,!#$-*+>%,#*$!,.%,!,.(!
0*>>#==#*$!.%=!8(,(+>#$(8!=.*7&8!+(@(#H(!@*$-#8($,#%&#,:!)+*,(@,#*$=G!!XGUQcUQcUQQ!)&%@(=!,.(!97+8($!*-!)+**-!*$!
,.(!)%+,:!=((4#$5!@*$-#8($,#%&!,+(%,>($,!,*!8(>*$=,+%,(!,.%,!,.(!#$-*+>%,#*$!,.(!)%+,:!@&%#>=!,*!9(!@*$-#8($,#%&!
-%&&=!7$8(+!*$(!*-!,.(!)+*,(@,(8!@%,(5*+#(=!#$!,.(!>%,+#IG!!2&=*!+(&(H%$,!,*!,.(!/012!3*+4#$5!6+*7)\=!@*$H(+=%,#*$=!
%+*7$8!/012!8%,%!%@@(==B!XGUQcUQcUQQ!)+*H#8(=!,.%,!`#$,(+H($*+!5+*7)=!,.%,!%+(!$*$c>%+4(,!)%+,#@#)%$,=!=.%&&!$*,!
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8()%+,7+(!*-!&*%8B!-*+!?.#@.!002=!,%4(!*$!,.(!)+*@7+(>($,!97+8($G!!a.(!>%+4(,!#=!$*,!($,#+(&:!

+()+(=($,(8!9:!=.*+,c,(+>!=%&(=B!%=!)+(=7>(8!#$!,.(!(I#=,#$5!C/DB!97,!+%,.(+!9:!&*$5c,(+>!

)7+@.%=(=G!!2$8!,.(!C/D!=.*7&8!9(!=(,!,*!(L7%&!,.(!>%+4(,!)+#@(!#$!,.(!:(%+!,.%,!,.(!1M[!

%H*#8(8!.%H#$5!,*!)+*@7+(!9(@%7=(!*-!,.(!002!8()%+,(8!&*%8G!!

a%9&(!P!=.*?=!#$!%!=#>)&(!>%$$(+!.*?!97$8&(8!@7=,*>(+=!=%H(!)+*@7+(>($,!@*=,=B!%$8!

.*?!,.(!%))+*)+#%,(!C/D!#=!,.(!&*$5c,(+>!)+*@7+(>($,!)+#@(!-*+!$(?!+(=*7+@(=G!!a?*!

#>)*+,%$,!+(=7&,=!=.*7&8!9(!.#5.&#5.,(8G!

J_ 3.($!,.(!%H*#8(8!)+*@7+(>($,!@*=,!#=!%9*H(!,.(!%H(+%5(!97$8&(8!)*+,-*&#*!@*=,B!

97$8&(8!@7=,*>(+=!=((!%!8(@+(%=(!#$!,.(#+!%H(+%5(!@*=,!?.($!002!@7=,*>(+=!8()%+,G!

a.#=!&(%8=!,*!,.(!/012!9(#$5!$(5%,#H(G!

S_ a.(!%H(+%5(!@*=,!*-!,.(!%H*#8(8!$(?!5($(+%,#*$!#=!(L7%&!,*!,.(!C/D!=*!&*$5!%=!,.(!

8()%+,#$5!&*%8!#=!&(==!,.%$!,.(!#$@+(>($,%&!%>*7$,!*-!%H*#8(8!$(?!5($(+%,#*$G!!
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!

KJ!
!

40567%U%
@.+=67=%(017/0;7(%30V*+,3!
90673CA'0=3% #+*1*06% $66%

@.+=67=%
""$%=7/0(17=%

D7$8&(8!;%&(=! QUBUUU! QKBJUU! POBJUU!
002hX2!;%&(=! % ! WBUUU!
a*,%&!;%&(=! QUBUUU! QKBJUU! QKBJUU!
! ! ! !
-7+7(01*'+%!'(1<'6*'% % ! !
!!<I#=,#$5!63]! QUBUUU! POBUUU! POBUUU!
!!'(,#+(>($,=h<I)#+%,#*$=! ! QBUUU! !
!!288#,#*$%&!a*,%&!'/;!63]! ! WBJUU! !
!!288#,#*$%&!@.+=67=%B!9%
-&C!

! ! JUU!

<I#=,#$5!0*=,! nOBSUU! nKBTZU! nKBTZU!
!!NT78*7%#!UV<WX! U/1! U/1! U/1!
V(?!'/;!0*=,! ! nTSZ! nZ!
!!"#$!%&'()!*!'#+! ! %,-! %,-!
a*,%&!@.+=67=!0*=,! 1W2033% 1W2U3X% 1T2YXX%
!!"?$-'#$!O+8*!Y$-!<WX! U/1R11! U/2RAA! U/1R11!
!!/*+,-*&#*!0*=,!X#--(+($@(! ! ! cnTSU!
!!./01!2344565785&'()!*!
#9:.!

! ! ;%<1==!

!

2=!$*,(8!%9*H(B!,.(!@7++($,!/012!>(,.*8!%==#5$=!%!`H#$,%5(b!,*!8()%+,(8!&*%8!-*+!

)7+)*=(=!*-!%==#5$#$5!)*+,-*&#*!@*=,=!,*!%!8()%+,(8!&*%8!^9%=(8!*$!,.(!:(%+!*-!8()%+,7+(_B!97,!

8*(=!$*,!+(@*5$#d(!,.%,!>%+4(,!@*$8#,#*$=!%,!,.(!,#>(!*-!&*%8!8()%+,7+(!%&=*!8(,(+>#$(!,.(!

(@*$*>#@!#>)%@,!*-!,.(!8()%+,7+(!*$!97$8&(8!@7=,*>(+=G!!D(@%7=(!,.(!1M[=!%+(!*$&:!%9&(!,*!

+(@*H(+!`7$%H*#8%9&(b!@*=,=!7$8(+!,.(!/012B!#$!)+#$@#)&(!?.($!%!5#H($!002!&*%8!8()%+,=B!,.(!

1M[!=.*7&8!766$&7'*$;D!&#L7#8%,(!^=(&&_!%!)*+,#*$!*-!#,=!)*+,-*&#*!@*++(=)*$8#$5!,*!,.%,!$*!&*$5(+!

$((8(8!,*!=(+H(!,.(!8()%+,(8!&*%8G!!<H#8($,&:!,.#=!?*7&8!+(=7&,!#$!%!/012!@%&@7&%,#*$!9%=(8!7)*$!

,.(!8#--(+($@(!9(,?(($!1M[!)*+,-*&#*!@*=,!%$8!,.(!`>%+4(,!)+#@(b!'*!*9$!*76$!+5!&$Y'-*C-$!*+!

=.*+,&:!,.(+(%-,(+G!!1$!@*$,+%=,B!,.(!@7++($,!/012!>(,.*8*&*5:!=(,=!%!C/D!,.%,!#=!@%&@7&%,(8!#$!

,.(!@7++($,!:(%+!+%,.(+!,.%$!-*+!,.(!>%+4(,!@*$8#,#*$=!-*+!,.(!:(%+!#$!?.#@.!,.(!@7=,*>(+!

8()%+,(8G!;0/!)+*)*=(=!%$!%&,(+$%,#H(!C/D!H%&7%,#*$!@%&@7&%,#*$!>(,.*8!,.%,!#=!@*$=#=,($,!?#,.!

H#$,%5(8!)*+,-*&#*!@*=,=!@*>)7,(8!#$!,.(!/012G!!'(@*5$#d#$5!$*,!N7=,!,.(!)*+,-*&#*!@*=,=B!97,!%&=*!
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!

KS!
!

,.(!>%+4(,!)+#@(=B!%+(!%==*@#%,(8!?#,.!%!5#H($!H#$,%5(!%!/012!@%&@7&%,#*$!#=!$(@(==%+:!,*!

)+(=(+H(!#$8#--(+($@(!%@+*==!@7=,*>(+!@&%==(=!9%=(8!*$!?.($!,.(#+!&*%8!8()%+,(8G!

a%9&(!Q!#&&7=,+%,(=!%$!(I%>)&(!*-!.*?!,.(!C/D!?*7&8!9(!@%&@7&%,(8!*H(+!%!-#H(c:(%+!

)(+#*8!7=#$5!,.#=!>(,.*8G!!1,!H%&7(=!%H*#8(8!$(?!)+*@7+(>($,!%,!,.(!C/D!9:!H#$,%5(8!:(%+!#$!

?.#@.!,.(!&*%8!8()%+,=!9(@%7=(!,.%,\=!?.($!,.(!+(&(H%$,!>%+4(,!,+%$=%@,#*$=!*@@7++(8G!!a.(!

%H*#8(8!&*$5c,(+>!@*$,+%@,=!=.*7&8!$*,!9(!>%+4(8!,*!>%+4(,!#$!=79=(L7($,!:(%+=!9(@%7=(!

97$8&(8!@7=,*>(+=!%+(!$*,!($,(+#$5!,.(!>%+4(,!(%@.!:(%+!,*!%5%#$!)7+@.%=(!,.%,!%>*7$,!*-!

5($(+%,#*$o,.(:!%&+(%8:!%H*#8(8!,.*=(!)7+@.%=(=!#$!:(%+!JG!!a.%,!8#--(+=!-+*>!%!C/D!9%=(8!*$!

>%4#$5!=.*+,c,(+>!=%&(=!(%@.!:(%+G!"*+!=,+%$8(8!(I#=,#$5!%==(,=B!,.(!5($(+%,#*$!@*=,!%>*7$,!#=!

,.(!8()%+,#$5!&*%8!>#$7=!,.(!%H*#8(8!&*$5c,(+>!)+*@7+(>($,!#$!,.(!H#$,%5(!:(%+!H%&7(8!%,!,.(!

=.*+,c,(+>!C/DG!!

!

!

!

!

!

!

!

!

!

!

!
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!

KK!
!

40567%Z%

4!@%2'+27/1%7?0:/67 
J! 570(% 038Z% 038Y% 038X% 038[% 0303%
S! 90673%
K! D7$8&(8!;%&(=! QUBUUU! PZBJUU! PQBSUU! POBKUU! PKBJUU!
O! ""$CB$%90673% U! SBPUU! PBUUU! TBPUU! JUBUUU!
P! a*,%&!;%&(=! QUBUUU! QUBQUU! QJBSUU! QJBZUU! QKBJUU!
Q! B73'.(273%
T! >?6!.@@!$A@5B!
Z! <I#=,#$5!0*$H($,#*$%&! OPBUUU! OOBSKZ! OKBOPS! OSBQOS! OSBSTT!
W! <I#=,#$5!'/;! JPBUUU! JKBPUU! JSBUUU! JUBPUU! WBUUU!
JU! a*,%&!'/;! JPBUUU! JQBKQS! JTBTOZ! JWBJPZ! SUBZSK!
JJ! !!m!'/;!a%+5(,! SPm! STm! SWm! KJm! KKm!
JS! V(?!'/;! U! SBZQS! PBTOZ! ZBQPZ! JJBZSK!
JK! .4C56!99.&2.!$A@5B!
JO! <I#=,#$5!D7$8&(8!'/;! JPBUUU! JKBPUU! JSBUUU! JUBPUU! WBUUU!
JP! V(?!D7$8&(8!'/;! U! SBJZT! OBSWZ! QBKKK! ZBPSK!
JQ! !!Z![:K!PC%&;$&! .IZ! ./Z! .\Z! E2Z! EEZ!
JT! !!PC%&;$&![:K!@755$-$%)$! 1! ]3/I! ]20AI1! ].0E.I! ]E0E11!
JZ! D7$8&(8!0*$H($,#*$%&! OPBUUU! OSBOJK! KWBWUS! KTBOQT! KPBPTT!
JW! !PC%&;$&!O+%?$%*7+%';!@755$-$%)$! 1! ]20G.I! ]E0II1! ]I02/I! ]30/11!
SU! 002hX2!'/;! U! JBOUU! KBJUU! PBJUU! TBPUU!
SJ! 002hX2!0*$H($,#*$%&! U! JBJUU! JBWUU! SBOUU! SBPUU!
SS! !!Z![:K!OO"V@"! I1Z! I3Z! 3.Z! 3GZ! /IZ!

SK! 4!@%"062.601*'+%
SO! 2H*#8(8!V(?!D7$8&(8!'/;! U! cQTP! cJBOPU! cSBKSP! cKBKUU!
SP! !![:K!::"!UV<WX! U211! U\I! U\1! UGI! UG1!
SQ! 0.%$5(!#$!D7$8&(8!0*$H($,#*$%&! U! cJBZSP! cKBPPU! cPBJTP! cQBTUU!
ST! !!^P-+S%^!UV<WX!_';C$! UI1R11!! UA/RI1!! UAIR11!! UA.RI1!! UA1R11!!

SZ! '#+!DE!F37CA05! 038Z% 038Y% 038X% 038[% 0303%
SW! SUJT!g#$,%5(! nQU! nPW! nPT! nPP!
KU! SUJZ!g#$,%5(! nPZ! nPQ! nPP!
KJ! SUJW!g#$,%5(! nPQ! nPO!
KS! SUSU!g#$,%5(! nPK!

!

!

!
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!

KO!
!

9%)+0'*&M;&C?%",&21%,%*+%?&+'&"??1%,,&'+/%1&)'*)%1*,&1%$"+%?&+'&ABC-&
!

/%+,#@#)%$,=!#$!,.(!/012!3*+4#$5!6+*7)!)+(=($,(8!=(H(+%&!)*,($,#%&!#8(%=!-*+!%88+(==#$5!

9+*%8(+!@*$@(+$=!+(&%,(8!,*!,.(!/012G!!a.#=!=(@,#*$!=7>>%+#d(=!=(H(+%&!#8(%=!,.%,!?(+(!

(I)&*+(8!9:!,.(!3*+4#$5!6+*7)!)%+,#@#)%$,=!%$8!8#=@7==(8!#$!,.(!>((,#$5=G!!

a.(!#8(%=!?(+(!@*$,+#97,(8!9:!#$8#H#87%&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%$8!?(+(!$*,!

(8#,(8!*+!>*8#-#(8!9:!*,.(+!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!a.(+(-*+(B!,.(!#8(%=!9(&*?!8*!

$*,!$(@(==%+#&:!+()+(=($,!%!@*$=($=7=!*-!,.(!/012!3*+4#$5!6+*7)!97,!#$=,(%8!+(-&(@,!,.(!H#(?=!

*-!*$(!*+!>*+(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!a.(+(-*+(B!@*$@&7=#*$=!*+!=,%,(>($,=!>%8(!

#$!,.#=!=(@,#*$!=.*7&8!$*,!9(!%,,+#97,(8!,*!,.(!($,#+(!/012!3*+4#$5!6+*7)B!$*+!=.*7&8!#,!9(!

%==7>(8!,.%,!%&&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%5+((!?#,.!%&&!*-!,.(!=,%,(>($,=!#$!,.#=!

=(@,#*$G!

!

!

YY%?.)%&,+1"*?%?&",,%+&)',+&1%)'8%14&
KC66'-D!)+%*-7,C*$&!,D!B$-$6D!W'$%0!<'-7%!O;$'%!N%$-#D!

/+(=($,&:B!=,+%$8(8!@*=,!+(@*H(+:!-*+!+(=*7+@(=!#$@&78(8!?#,.#$!,.(!/012!#=!&#>#,(8!,*!JUc

:(%+=!-*+!9*,.!@*$H($,#*$%&!%$8![M6!+(=*7+@(=B!?.#&(!=,+%$8(8!@*=,!+(@*H(+:!-*+!+($(?%9&(!

+(=*7+@(=!#=!5+%$,(8!-*+!,.(!-7&&!@*$,+%@,!87+%,#*$G!!'($(?%9&(!+(=*7+@(!@*$,+%@,!&($5,.=!@%$!

(I,($8!7)!,*!SP!:(%+=!#$!87+%,#*$G!!2=!=7@.!+($(?%9&(!)+*@7+(>($,!=#5$#-#@%$,&:!@*$,+#97,(=!,*!

,.(!(I@(==#H(&:!&*$5!@*=,!+(@*H(+:!87+%,#*$!,.%,!#$8#H#87%&!H#$,%5(=!*-!8()%+,#$5!&*%8!%+(!

+(=)*$=#9&(!-*+!)%:#$5G!

a.(!0*>>#==#*$!%&&*?(8!-*+!,.(=(!8#--(+($@(=!#$!=,+%$8(8!@*=,!+(@*H(+:!-*+!,.(=(!

8#--(+#$5!+(=*7+@(!,:)(=!?#,.#$!,.(!/012!%=!)%+,!*-!XGUOcJScUOZG!!a.#=!8(@#=#*$!(I)&%#$=!,.%,!

+($(?%9&(!+(=*7+@(=!=.*7&8!.%H(!=,+%$8(8!@*=,!+(@*H(+:!-*+!,.(!@*$,+%@,!87+%,#*$!87(!,*!,.(!

$(=@#($@(!*-!,.(!+($(?%9&(!(&(@,+#@#,:!>%+4(,!87+#$5!,.%,!,#>(G!!C0<!9(&#(H(=!,.%,!,.(!

+($(?%9&(!(&(@,+#@#,:!>%+4(,!#=!@&(%+&:!?(&&!(=,%9&#=.(8!$*?B!>*+(!,.%$!,?(&H(!:(%+=!%-,(+!,.(!
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!

KP!
!

#==7%$@(!*-!,.%,!8(@#=#*$G!!2=!=7@.!,.(!=,+%$8(8!@*=,!+(@*H(+:!-*+!$(?!+($(?%9&(!+(=*7+@(=!

@*>>#,,(8!,*!9:!,.(!1M[=!=.*7&8!9(!&#>#,(8!,*!JUc:(%+=!N7=,!&#4(!@*$H($,#*$%&!%$8![M6!

+(=*7+@(=G!

X7+#$5!,.(!@*7+=(!*-!,.(=(!/012!?*+4#$5!5+*7)!=(==#*$=B!C0<!=,%--!+%#=(8!%+57>($,=!,*!

,.#=!(--(@,G!!0*$=($=7=!%>*$5!,.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!?%=!$*,!+(%@.(8!*$!,.#=!

>%,,(+G!

!

!

44'?0(4&_!'2&:LL&/'.1,`&5%+/'?&
KC66'-D!)+%*-7,C*$&!,D!B$-$6D!W'$%0!<'-7%!O;$'%!N%$-#D!

X7+#$5!,.(!@*7+=(!*-!,.(=(!/012!3*+4#$5!6+*7)!=(==#*$=B!$7>(+*7=!)%+,#@#)%$,=!

L7(=,#*$(8!,.(!9%=#=!9:!?.#@.!/012!+%,(=!%+(!(=,%9&#=.(8!-*+!8#--(+($,!@7=,*>(+!5+*7)=G!!2>*$5!

,.(=(!)%+,#@#)%$,=B!C0<!=,%--!+%#=(8!L7(=,#*$=!+(5%+8#$5!?.:!,.(!`a*)!JUU!.*7+=b!>(,.*8*&*5:!

#=!)+(=($,&:!7=(8!,*!%==#5$!,.(=(!@*=,=!9:!@&%==B!@#,#$5!,.%,!,.#=!>(,.*8*&*5:!+(=7&,=!#$!

+(=#8($,#%&!@7=,*>(+=!)%:#$5!=#5$#-#@%$,&:!.#5.(+!/012!+%,(=!,.%$!*,.(+!@7=,*>(+!5+*7)=G!!M,.(+!

)%+,#@#)%$,=!?#,.#$!,.(!/012!3*+4#$5!6+*7)!(I)&%#$(8!,.%,!,.(!7=(!*-!,.(!`a*)!JUU!.*7+=b!

>(,.*8*&*5:!@*>(=!-+*>!,.(!1M[=\!6'0!/.%=(!S!)+*@((8#$5=B!?.(+(!#$8#H#87%&!1M[\=!+(H($7(!

+(L7#+(>($,=!%+(!%&&*@%,(8!%@+*==!,.(!8#--(+($,!@7=,*>(+!5+*7)=G!!]*?(H(+B!5($(+%,#*$!@*=,=!

-*+!97$8&(8!@7=,*>(+=!%+(!$*,!%&&*@%,(8!9%=(8!*$!,.(!,*)cJUU!.*7+!>(,.*8o#,!%))&#(=!*$&:!,*!

,.(!/012!@*=,!%&&*@%,#*$G!0(+,%#$!)%+,#(=!9(&#(H(!#,!?*7&8!9(!)+*9&(>%,#@!,*!%==#5$!,.(!/012!+%,(=!

,*!@7=,*>(+!@&%==(=!,.+*75.!%!8#--(+#$5!>(,.*8*&*5:!,.%$!?.%,(H(+!>(,.*8*&*5:!#=!@7++($,&:!

7=(8!,*!%==#5$!@*=,=!#$!6'0!/.%=(!S!)+*@((8#$5=!9(@%7=(!#,!?*7&8!@.%$5(!,.(!*+#5#$%&!

%&&*@%,#*$=!#$!,.(!%))&#@%9&(!=(,,&(>($,=G!!

2=!=7@.B!#,!?%=!+(@*>>($8(8!,*!,.(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!,.%,!#-!,.(:!?#=.!

,*!@.%$5(!,.(!>(,.*8*&*5:!9:!?.#@.!/012!+%,(=!%+(!%==#5$(8!,*!@7=,*>(+!@&%==(=!,.%,!,.(:!

+%#=(!,.#=!+(L7(=,!@*$@7++($,&:!?#,.!%!)+*)*=%&!-*+!.*?!,.(!1M[=!=.*7&8!@.%$5(!,.(!>%$$(+!#$!

?.#@.!@*=,=!%+(!%==#5$(8!,*!@7=,*>(+!@&%==(=!?#,.#$!(%@.!1M[\=!6'0!/.%=(!SG!!
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!

KQ!
!

!

99.*,%+&'(&ABC-&
KC66'-D!)+%*-7,C*$&!,D!<'-7%!O;$'%!N%$-#D!'%&!K+%+6'!O;$'%!:+S$-!

a.(!-+%>(?*+4!-*+!,*8%:\=!(I#,!-((=!@%$!9(!,+%@(8!9%@4!,*!,.(!>#8!JWWU\=B!?.($!,.(!

0*>>#==#*$!#$,+*87@(8!,.(!0a0!,*!)+*,(@,!@7=,*>(+=!#$!%!$(?!(+%!*-!@*>)(,#,#H(!>%+4(,=G!!a.(!

#$,($,!?%=!,*!@*&&(@,!,+%$=#,#*$!@*=,=!#$!%!-%=.#*$!,.%,!?%=!@*>)(,#,#H(&:!$(7,+%&B!-%#+!,*!%&&!

+%,()%:(+!@&%==(=B!%$8!8#8!$*,!#$@+(%=(!+%,(=GJS!!2,!,.(!,#>(B!,.(!0*>>#==#*$!#$,($8(8!,.(!0a0!

,*!(H($,7%&&:!,(+>#$%,(!*$@(!,.(!,+%$=#,#*$!)(+#*8!,*!%!-7&&:!@*>)(,#,#H(!>%+4(,!?%=!*H(+G!!a.(!

0*>>#==#*$!%&=*!+(@*5$#d(8!,.%,B!?.#&(!7,#&#,#(=!=.*7&8!.%H(!%$!*))*+,7$#,:!,*!+(@*H(+!@*=,=!

?.#@.!,.(:!>7=,!#$@7+B!,.(+(!=.*7&8!9(!9%&%$@(!?#,.!,.(!$((8!,*!($=7+(!,.%,!+%,()%:(+=!?(+(!

$*,!)%:#$5!-*+!@*=,=!,.%,!$*!&*$5(+!(I#=,(8GJK!

2==(>9&:!D#&&!^2D_!JZWU!^JWWQ_!@*8#-#(8!,.(!0a0!%$8!#$8#@%,(8!%$!(I)#+%,#*$!8%,(!

@*$=#=,($,!?#,.!,.(!0*>>#==#*$\=!%$,#@#)%,#*$!,.%,!,.(!0a0!?*7&8!(H($,7%&&:!,(+>#$%,(!?.($!

,.(!,+%$=#,#*$!)(+#*8!($8(8!#$!C%+@.!SUUSG!!a.(!E(5#=&%,7+(!+(#,(+%,(8!,.%,!,.(!,+%$=#,#*$!

=.*7&8!)+*H#8(!7,#&#,#(=!?#,.!%!-%#+!*))*+,7$#,:!,*!-7&&:!+(@*H(+!@*=,=!%==*@#%,(8!?#,.!,.(#+!

5($(+%,#*$R+(&%,(8!%==(,=!%$8!*9&#5%,#*$=!%$8!,.%,!,.(!,+%$=#,#*$!=.*7&8!9(!@*>)&(,(8!%=!

(I)(8#,#*7=&:!%=!)*==#9&(G14!!]*?(H(+B!87+#$5!,.#=!@*>)(,#,#H(!,+%$=#,#*$B!@+#=#=!=,+7@4!,.(!

(&(@,+#@#,:!>%+4(,!#$!0%&#-*+$#%G!!;.*+,%5(=!%$8!9&%@4*7,=!,+#55(+(8!%$!(>(+5($@:!)+*@&%>%,#*$!

?.(+(9:!X3'!?*7&8!)7+@.%=(!(&(@,+#@#,:!*$!9(.%&-!*-!1M[!@7=,*>(+=G!!

2D!JW!)+*H#8(8!-*+!,.(!+(#>97+=(>($,!*-!@*=,=!,*!X3'B!&%:#$5!,.(!5+*7$8?*+4!-*+!$*$R

9:)%==%9&(!@.%+5(=!+(&%,(8!,*!,.(!X3'!D*$8!%$8!,.(!X3'!/*?(+!0.%+5(G!!288#,#*$%&&:B!,*!

)+*H#8(!X3'!?#,.!%!=,%9&(!@7=,*>(+!9%=(!-+*>!?.#@.!,*!+(@*H(+!,.(!@*=,!*-!,.(!)*?(+!#,!

)7+@.%=(8B!,.(!=,%,7,(!8#+(@,(8!,.(!0*>>#==#*$!,*!=(,!%!X2!=7=)($=#*$!8%,(!,*!)+(H($,!

@7=,*>(+=!-+*>!&(%H#$5!97$8&(8!=(+H#@(!%$8!%H*#8#$5!@*=,=!#$@7++(8!9:!X3'G!!a.(!0*>>#==#*$!

=(,!,.(!X2!=7=)($=#*$!8%,(!-*+!;(),(>9(+!SUB!SUUJB!%$8!#$!%&&*?#$5!X2!@7=,*>(+=!,*!4(()!

@*$,+%@,=!H%&#8!)+#*+!,*!,.%,!8%,(B!8(,(+>#$(8!,.%,!%!X2!=7+@.%+5(!*+!(I#,!-((!?*7&8!9(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JS!XGWPcJScUQK!%,!)G!JJUG!
JK!XGWTcUZcUPQ!%,!)G!SOG!
JO!02!/79G![,#&G!0*8(!p!KKU^,_!
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!

KT!
!

%))+*)+#%,(!#$!*+8(+!,*!)+(H($,!@*=,R=.#-,#$5!*-!X3'!@*=,=!,*!+(>%#$#$5!97$8&(8!=(+H#@(!

@7=,*>(+=G15!!a.(!0*>>#==#*$!%&=*!@*$-#+>(8!,.%,!X2!@7=,*>(+=!?*7&8!@*$,#$7(!,*!9(!

+(=)*$=#9&(!-*+!0a0!*9&#5%,#*$=G16!!;**$!,.(+(%-,(+B!,.(!+(@*H(+:!*-!@*=,=!-+*>!X2!@7=,*>(+=!

?*7&8!9(!@*$=*&#8%,(8!#$,*!,.(!0';B!@*$=#=,#$5!*-!X3'!@*=,=B!%!,%#&!0a0B!%$8!%$!#$8#--(+($@(!

@.%+5(G17  a.(!#$8#--(+($@(!@.%+5(B!9%=(8!*$!,.(!>(,.*8*&*5:!*-!>%#$,%#$#$5!97$8&(8!=(+H#@(!

@7=,*>(+!#$8#--(+($@(B!@*H(+(8!,.(!*$5*#$5!%9*H(R>%+4(,!)*+,#*$!*-!7,#&#,:R+(&%,(8!5($(+%,#*$!

@*=,=!+(&%,(8!,*!,.(!8(+(57&%,#*$!,+%$=#,#*$!%$8!=79=(L7($,!@+#=#=!-*+!,.(!=)(@#-#(8!,#>(!)(+#*8G!!

a.#=!@*$@(),!*-!97$8&(8!@7=,*>(+!#$8#--(+($@(!?*7&8!9(@*>(!,.(!>%#$=,%:!-*+!#>)*=#$5!(I#,!

-((=!*$!8()%+,#$5!&*%8!@7=,*>(+=B!#$@&78#$5!@7=,*>(+=!*-!002=G! 
2D!JJT!^SUUS_!($%9&(8!002!-*+>%,#*$B!%$8!)+*H#8(8!-*+!,.(!+(@*H(+:!*-!@*=,=!-+*>!002!

@7=,*>(+=!,*!)+(H($,!@*=,c=.#-,#$5!,*!+(>%#$#$5!97$8&(8!@7=,*>(+=G!!a.(!@*=,=!#$@&78(8!,.*=(!

+(&%,(8!,*!X3'\=!)+*@7+(>($,!87+#$5!,.(!($(+5:!@+#=#=B!1M[!)7+@.%=(!*9&#5%,#*$=!%=!*-!,.(!8%,(!

*-!,.(!=,%,7,(B!%$8!%88#,#*$%&!7$%H*#8%9&(!@*$,+%@,!@*=,=!%,,+#97,%9&(!,*!,.(!8()%+,#$5!002!

@7=,*>(+G!!a.(!7$%H*#8%9&(!@*$,+%@,!@*=,=!#>)*=(8!*$!8()%+,#$5!&*%8!@7=,*>(+=!#=!,*8%:!

4$*?$!%=!,.(!/012G!!2D!JJT!%&=*!#$=,+7@,(8!,.%,!,.(=(!@*$,+%@,!@*=,=!?*7&8!*$&:!9(!+(@*H(+%9&(!

#-!,.(!@*=,=!?(+(!7$%H*#8%9&(!%$8!?(+(!%,,+#97,%9&(!,*!,.(!@7=,*>(+G!!a*!8%,(B!,.(!0*>>#==#*$!

.%=!@*$=#8(+(8!%&&!@*$,+%@,=!($,(+(8!#$,*!9:!1M[=!%=!9*,.!7$%H*#8%9&(!%$8!%,,+#97,%9&(!,*!,.(!

@7=,*>(+G! 
/7+=7%$,!,*!2D!JJTB!,.(!0*>>#==#*$!%8*),(8!%$!#$#,#%&!%))+*%@.!*-!,.(!0';!-*+!002=G!

a.(!0*>>#==#*$!7=(8!,.(!=%>(!#$8#--(+($@(!>(,.*8*&*5:!%8*),(8!-*+!X2!@7=,*>(+=GJZ!!a.#=!

>(,.*8*&*5:!%$%&:d(8!,.(!&#%9#&#,#(=!,.%,!?*7&8!9(!%==7>(8!9:!97$8&(8!7,#&#,:!+%,()%:(+=!%$8!

?*7&8!9(!#$@*+)*+%,(8!#$!,.(!0';!,*!%H*#8!@*=,R=.#-,#$5G!!a.(!0*>>#==#*$!(>).%=#d(8!#,=!)*&#@:!

5*%&=!,*!>%#$,%#$!%@@7+%@:B!(L7#,:!%$8!@(+,%#$,:!-*+!002=!%$8!7,#&#,#(=!?.($!@+(%,#$5!0';!

&#%9#&#,:G!!"7+,.(+>*+(B!,.(!0*>>#==#*$!$*,(8!,.%,!#,=!@*>)&(>($,%+:!*9N(@,#H(!?%=!,*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JP!XGUScUKcUPP!%,!)G!KKG!
JQ!XGUScUOcUQT!%,!)G!JJG!
JT!XGUScJJcUSS!%,!))G!KcOG!
JZ!XGUOcJScUOQ!%,!)G!SOG!
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!

KZ!
!

>#$#>#d(!,.(!0';!%$8!)+*>*,(!5**8!+(=*7+@(!)&%$$#$5!9:!,.(!7,#&#,#(=G!!a.(!0*>>#==#*$!%&=*!

%$,#@#)%,(8!,.%,!,.(!0';!-*+!002=!?*7&8!,(+>#$%,(!%,!=*>(!)*#$,G!JW!

a.(!@7++($,!/012!#=!9%=(8!*$!%!-+%>(?*+4!-#+=,!(=,%9&#=.(8!,*!-%@#&#,%,(!@*>)(,#,#*$!

?.#&(!)+*H#8#$5!,(>)*+%+:!)+*,(@,#*$!,*!1M[=G!!MH(+!,#>(B!,.(!,:)(=!*-!%))&#@%9&(!@*=,=!.%H(!

5+*?$!#$!>%5$#,78(!-+*>!=(,B!)+(c8(,(+>#$(8!@%,(5*+#(=!,*!#$@&78(!%$!*$c5*#$5!&#=,!*-!

&(5#=&%,#H(!%$8!)*&#@:!)+(-(+($@(=G!!2=!=7@.B!,.(!@7++($,!/012!?#&&!)(+=#=,!-*+!8(@%8(=!#$,*!,.(!

-7,7+(!R!-*+!E;<=!,.%,!.%H(!%&+(%8:!8()%+,(8!=(+H#@(G!!1$!%88#,#*$B!#,!#=!7$@&(%+!?.(,.(+!@*$,+%@,!

(I,($=#*$=!%$8h*+!>*8#-#@%,#*$=!%+(!8((>(8!`7$%H*#8%9&(b!=,+%$8(8!%==(,=!=79N(@,!,*!@*=,c

+(@*H(+:!,.+*75.*7,!,.(#+!&#-(=)%$=G!!

2=!%!+(=7&,!*-!,.(!SUUURSUUJ!($(+5:!@+#=#=!%$8!=79=(L7($,!&(5#=&%,#*$!%$8!0*>>#==#*$!

8(@#=#*$=B!,.(!=@*)(!*-!=,+%$8(8!@*=,=!.%H(!(I)%$8(8!,*!#$@&78(!@(+,%#$!($(+5:!@+#=#=!+(&%,(8!

@*=,=!%$8!%88#,#*$%&!(I#,!-((=!#$#,#%&&:!#$,($8(8!,*!>%#$,%#$!97$8&(8!@7=,*>(+!#$8#--(+($@(!

87+#$5!+(=,+7@,7+#$5G!!]*?(H(+B!,.(=(!)*&#@#(=!%$8!)+*,*@*&=!.%H(!=#$@(!9(($!(I,($8(8!,*!%&&*?!

%$!(I,($=#H(!+%$5(!*-!@*=,R+(@*H(+:!>(@.%$#=>=!-*+!1M[!#$H(=,>($,=!%$8!,.(!%>*7$,!*-!

=,+%$8(8!@*=,=!-+*>!$*$R97$8&(8!@7=,*>(+=!.%H(!9(@*>(!.#5.&:!H%+#%9&(!%$8!7$@(+,%#$G!!

a.(!(I,($8(8!$%,7+(!*-!,.(!&#%9#&#,#(=!)+(=($,=!%!@.%&&($5(!,*!$(?!002=B!,.(=(!=>%&&!

5*H(+$>($,!%5($@#(=!@*>(!#$,*!(I#=,($@(!?#,.!%!=#5$#-#@%$,!8(9,!97+8($!-+*>!8%:!*$(G!D:!

@%))#$5!,.(!%>*7$,!*-!,#>(!,.(!/012!@*7&8!)(+=#=,!,*!%!=(,!,#>(!-+%>(!^(G5G!JU!:(%+=!%-,(+!,.(!

8()%+,7+(!*-!%!)%+,#@7&%+!H#$,%5(_B!@(+,%#$,:!-*+!E;<=!%$8!1M[=!?*7&8!9(!#$@+(%=(8B!?#,.!-(?(+!

*$c5*#$5!0*>>#==#*$!+(=*7+@(=!+(L7#+(8G!!6#H($!%!,($c:(%+!,#>(!.*+#d*$B!1M[=!@*7&8!R!#-!

)+*)(+&:!>*,#H%,(8!R!%>($8!%$8h*+!,(+>#$%,(!%9*H(c>%+4(,!@*$,+%@,=!?#,.!%))&#@%9&(!@&%7=(=!

,*!+(87@(!,.(!*$c5*#$5!&#%9#&#,:G!!2$:!+(>%#$#$5!97+8($=!9(:*$8!,.(!,($c:(%+!)(+#*8!@*7&8!9(!

+*&&(8!#$,*!%!=#$5&(!&7>)c=7>!%>*7$,!,*!9(!)%#8!9:!%$!E;<!#$!:(%+!(&(H($G!

!

&&
!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JW!XGUOcJScUOQ!%,!)G!STG!
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!

KW!
!

!

BB"2&'*&"**."$&ABC-&"5'.*+& &
KC66'-D!)+%*-7,C*$&!,D!K+%+6'!O;$'%!:+S$-!

a.(!H*&%,#&#,:!*-!/012!@.%+5(=B!&%@4!*-!-*+(@%=,B!%$8!@*$-#8($,#%&!,+(%,>($,!*-!7$8(+&:#$5!

&#%9#&#,#(=!)7,=!002!@7=,*>(+=!%,!+#=4G!!a.(!@.%+5(=!%+(!$*,!*$&:!H*&%,#&(!97,!=#5$#-#@%$,B!%$8!

+()+(=($,!%))+*I#>%,(&:!JhK!*-!5($(+%,#*$!@*=,=!#$!/6F<!,(++#,*+:G!!a.#=!@+(%,(=!%88#,#*$%&!

@.%&&($5(=!-*+!002=!=((4#$5!,*!>%4(!&*$5c,(+>!)+*@7+(>($,!%$8!9785(,#$5!8(@#=#*$=!?.#&(!

)+*,(@,#$5!@7=,*>(+=!-+*>!+%,(c=.*@4G!!X#=%8H%$,%5(8!@7=,*>(+=!,%4#$5!002!=(+H#@(!.%H(!9(($!

)%+,#@7&%+&:!%--(@,(8!9:!+(@($,!H*&%,#&#,:!%$8!>*8#-#(8!%&&*@%,#*$=!*-!/012!9:!@7=,*>(+!@&%==G!

1$!,.(!@%=(!*-!,.(!0';!@*=,=!,*!9(!9*+$(!9:!X2!@7=,*>(+=B!,.(!0*>>#==#*$!8(@&#$(8!,*!%8*),!%!

&(H(&#d(8!%$$7%&!@.%+5(!*-!,.(!0';G!!'%,.(+B!,.(!@.%+5(!?*7&8!-&7@,7%,(!*H(+!,#>(G20!!]*?(H(+B!

,.(!0*>>#==#*$!8#8!%8*),!%!0';!@%)!,*!($=7+(!,.%,!X#+(@,!2@@(==!?*7&8!$*,!9(@*>(!?.*&&:!

7$(@*$*>#@G21!!a.(!#$#,#%&!0';!@%)!?%=!=(,!%,!SGT!@($,=h43.G!!2=!,.(!%@,7%&!@*=,!*-!0';!8(@&#$(=!

*H(+!,#>(B!%$:!7$8(+)%:>($,!*-!0';!?*7&8!9(!>%8(!7)!#$!-7,7+(!:(%+=G22!XGUSRJSRUOP!

=79=(L7($,&:!8(-#$(8!,.(!%&&*@%,#*$!>(,.*8*&*5:!-*+!,.(!X3'!SUUK!+(H($7(!+(L7#+(>($,!%$8!

@*$,#$7(8!,.(!SGT!@($,=h43.!0';!@%)G!!

a+(%,#$5!/012!@.%+5(=!#$!%!9%&%$@#$5c%@@*7$,!,:)(!-%=.#*$!?#,.!%!@%)!%=!?%=!8*$(!-*+!,.(!

0';!?*7&8!(&#>#$%,(!7)=#8(!H*&%,#&#,:!#$!%!5#H($!:(%+B!($%9&#$5!>*+(!(--#@#($,!)&%$$#$5!9:!002=G!

]*?(H(+B!#-!,.(!/012!)(+=#=,(8!%9*H(!,.(!@%)!-*+!%$!(I,($8(8!)(+#*8!*-!,#>(B!,.#=!5+*?#$5!

&#%9#&#,:!?*7&8!(I,($8!,.(!*H(+%&&!,#>(!-+%>(!*-!/012!+(@*H(+:B!%=!%$:!@*=,=!%9*H(!%!)+(c

8(,(+>#$(8!%$$7%&!%>*7$,!?*7&8!9(!+*&&(8!#$,*!-7,7+(!:(%+=\!&#%9#&#,#(=G!!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
SU!XGUScJJcUSS!%,!)G!KQG!
SJ!XGUScJJcUSS!%,!)G!JJPG!
SS!XGUScJJcUSS!%,!)G!JSUG!
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!

OU!
!

9%)+0'*&J;&C?%",&21%,%*+%?&+'&1%2$")%&+/%&%70,+0*>&ABC-&(1"5%@'1=&&
!

/%+,#@#)%$,=!#$!,.(!/012!3*+4#$5!6+*7)!)+*@(==!)+(=($,(8!=(H(+%&!%&,(+$%,#H(!@*$@(),=!,*!

+()&%@(!,.(!@7++($,!/012!-+%>(?*+4G!!a.(=(!%&,(+$%,#H(=!#$@&78(8!#8(%=!,*!%&&*@%,(!%!=.%+(!*-!

,.(!7,#&#,:!)*+,-*&#*\=!%,,+#97,(=!,*!,.(!E;<=!#$!(I@.%$5(!-*+!,.(#+!@7=,*>(+=!)%:#$5!-*+!,.(!$(,!

@*=,=!*-!,.%,!)*+,-*&#*B!*--(+!%!&7>)c=7>!97:*7,B!*+!,.(!%==#5$>($,!*-!1M[!@*$,+%@,=!,*!E;<=G!!a*!

%8H%$@(!,.(!8#=@7==#*$!*-!%&&!,.+((!%&,(+$%,#H(=B!,.(!1M[=!8(H(&*)(8!%!.#5.c&(H(&!8(=@+#),#*$!*-!

(%@.!%&,(+$%,#H(!,*!($=7+(!@*>>*$!7$8(+=,%$8#$5!?#,.#$!,.(!/012!3*+4#$5!6+*7)B!%$8!;0/!

)+(=($,(8!=(H(+%&!@%=(!=,78#(=!*-!97:c*7,=!#$!@*>)%+%9&(!=#,7%,#*$=!+(&%,#$5!,*!8()%+,#$5!&*%8G!!

;*>(!)+%@,#@%&!@*$=#8(+%,#*$=!?(+(!%&=*!#8($,#-#(8!-*+!%&&!,.+((!%))+*%@.(=!,*!9(!(I%>#$(8!#$!

%==(==#$5!?.(,.(+!,.(=(!%&,(+$%,#H(=!%+(!H#%9&(!*),#*$=!,*!+()&%@(!,.(!@7++($,!/012!-+%>(?*+4G!!

a.(!1M[!)+(=($,%,#*$!*-!%&,(+$%,#H(=!%$8!)+%@,#@%&!@*$=#8(+%,#*$=!5#H($!#$!,.(!Y%$7%+:!SKB!SUJT!

3*+4#$5!6+*7)!>((,#$5!#=!#$@&78(8!#$!2,,%@.>($,!<G!;0/\=!)+(=($,%,#*$!*-!97:c*7,!@%=(!=,78#(=!

#=!#$@&78(8!#$!2,,%@.>($,!DG!

a.(!#8(%=!?(+(!@*$,+#97,(8!9:!#$8#H#87%&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%$8!?(+(!$*,!

(8#,(8!*+!>*8#-#(8!9:!*,.(+!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!a.(+(-*+(B!,.(!#8(%=!9(&*?!8*!

$*,!$(@(==%+#&:!+()+(=($,!%!@*$=($=7=!*-!,.(!/012!3*+4#$5!6+*7)!97,!#$=,(%8!+(-&(@,!,.(!H#(?=!

*-!*$(!*+!>*+(!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=G!!a.(+(-*+(B!@*$@&7=#*$=!*+!=,%,(>($,=!>%8(!

#$!,.#=!=(@,#*$!=.*7&8!$*,!9(!%,,+#97,(8!,*!,.(!($,#+(!/012!3*+4#$5!6+*7)B!$*+!=.*7&8!#,!9(!

%==7>(8!,.%,!%&&!/012!3*+4#$5!6+*7)!)%+,#@#)%$,=!%5+((!?#,.!%&&!*-!,.(!=,%,(>($,=!#$!,.#=!

=(@,#*$G!

!

!

!

!

!
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!

OJ!
!

AA1'&1"+"&,/"1%&'(&)'*+1")+,&'1&A'1+('$ 0'&-$ $')"+0'*&4%+/'?'$'>4&]A-4^ &
KC66'-D!)+%*-7,C*$&!,D!K+C*9$-%!O';75+-%7'!N&78+%%

a.(!/*+,-*&#*!2&&*@%,#*$!C(,.*8*&*5:!^/2C_!%))+*%@.!#=!%!)+*c+%,%!%&&*@%,#*$!*-!,.(!

1M[\=!+(=*7+@(!)*+,-*&#*!,*!,.(!E;<=!R!#G(G!,.+*75.!/2CB!1M[=!?*7&8!%&&*@%,(!%$$7%&&:!,*!(%@.!

002!*+!<;/!%$8!,.(#+!@7=,*>(+=!%!)+*)*+,#*$%,(!=.%+(!*-!9*,.!,.(!$(,!@*=,=!%$8!%,,+#97,(=!*-!

,.(!1M[\=!)*+,-*&#*B!9%=(8!7)*$!H#$,%5(G!!<I#=,#$5!@*$,+%@,=!?*7&8!+(>%#$!*$!,.(!1M[\=!9%&%$@(!

=.((,B!%$8!,.(!1M[!?*7&8!+(,%#$!@*$,+%@,!%$8!+(=*7+@(!>%$%5(>($,!%$8!)%:>($,!*9&#5%,#*$=B!

,.(+(9:!%H*#8#$5!%!$7>9(+!*-!,.(!@*>)&#@%,#*$=!*-!=(&(@,#$5!%$8!%==#5$#$5!(I#=,#$5!@*$,+%@,=G!!

a.(!1M[=!)+(=($,(8!/2C!@*$@(),7%&&:!%,!,.(!Y%$7%+:!SKB!SUJT!/012!3*+4#$5!6+*7)!>((,#$5B!

%$8!8#=@7==(8!#,!#$!8(,%#&!?#,.!,.(!/012!3*+4#$5!6+*7)!%,!,.(!"(9+7%+:!ZB!SUJT!>((,#$5G!!a.(!

"(9+7%+:!ZB!SUJT!)+(=($,%,#*$!#=!#$@&78(8!#$!2,,%@.>($,!"G!

/2C!#=!#$,($8(8!,*!+()&%@(!,.(!`%9*H(c>%+4(,b!@*$=,+7@,!*-!,.(!/012B!?.#@.!#=!9%=(8!*$!

%8>#$#=,+%,#H(&:c=(,!9($@.>%+4=B!#$!*+8(+!,*!($=7+(!97$8&(8!=(+H#@(!@7=,*>(+!#$8#--(+($@(GSK!

[$8(+!,.(!/2C!%))+*%@.B!$(,!@*=,=!%+(!%&&*@%,(8!,*!@7=,*>(+=!*$!%!H#$,%5(8!)*+,-*&#*!9%=#=!

%$8!,.(!)*+,-*&#*!%,,+#97,(=!%+(!%&&*@%,(8!,*!,.(!002=!%$8!<;/=!*$!%!)+*c+%,%!9%=#=G!a.(!$(,!

@*=,=!%+(!9%=(8!*$!,.(!8#--(+($@(!9(,?(($!-*+(@%=,!+(=*7+@(!@*=,=!%$8!*--=(,,#$5!021;M!($(+5:!

>%+4(,!+(H($7(=!*-!,.(!1M[\=!)*+,-*&#*!*-!@*$,+%@,=!#$!%!5#H($!H#$,%5(G!!

[$8+C-)$!O+8*8!`!(558$**7%#![$?$%C$8!a!:"<!"6+C%*!

a.(!/2C!2>*7$,!#=!@%&@7&%,(8!-*+!(%@.!%$$7%&!H#$,%5(!+(=*7+@(!)*+,-*&#*B!%$8!%&&*@%,(8!

,*!8()%+,#$5!&*%8!@7=,*>(+=!9%=(8!*$!,.(#+!8%,(!*-!8()%+,7+(!^*+!H#$,%5(_G!!

a.(!/2C!)+*)*=%&!,.($!#$@*+)*+%,(=!%$!%$$7%&!,+7(c7)!,*!+(-&(@,!9*,.!%@,7%&!@*=,=!%$8!

021;M!($(+5:!>%+4(,!+(H($7(=G!!a.(!%$$7%&!,+7(c7)!*-!$(,!@*=,=!?*7&8!9(!@*>)&(,(8!#$!,.(!

<''2!"*+(@%=,!)+*@((8#$5!7=#$5!%!9%&%$@#$5!%@@*7$,!^=#>#&%+!,*!,.(!,+7(c7)!)+*@(==!-*+!97$8&(8!

=(+H#@(!@7=,*>(+=\!5($(+%,#*$!+%,(=!%$8!8(&#H(+:!=(+H#@(!@7=,*>(+=\!02CSO!+%,(=_G!!2$!%$$7%&!

,+7(c7)!?%=!%!4(:!#>)+*H(>($,!+(@*>>($8(8!9:!=(H(+%&!)%+,#(=!#$!,.(!3*+4#$5!6+*7)B!?.#@.!

8*(=!$*,!(I#=,!#$!,.(!@7++($,!/012!-+%>(?*+4G!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
SK!2D!JJTB!XGUOcJScUOZB!%$8!;D!KPU!+(L7#+(!,.%,!97$8&(8!+(,%#&!@7=,*>(+=!+(>%#$!#$8#--(+($,!,*!&*%8!8()%+,7+(G!
SO!02C!@*=,=!%+(!@*&&(@,(8!,.+*75.!,.(!V(?!;:=,(>!6($(+%,#*$!0.%+5(G!
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!

OS!
!

2!8(,%#&(8!&#=,!*-!,.(!+(=*7+@(=!%$8!,.(!@*=,=!%$8!+(H($7(=!,.%,!%+(!#$@&78(8!#$!,.(!

@%&@7&%,#*$!*-!$(,!@*=,=!7$8(+!/2C!#=!=.*?$!#$!2,,%@.>($,!"G!

[$8(+!/2CB!E;<=!?*7&8!+(@(#H(!%!)+*c+%,%!%&&*@%,#*$!*-!+(=*7+@(!%,,+#97,(=!-+*>!,.(!

H#$,%5(8!)*+,-*&#*B!#$@&78#$5!'(=*7+@(!28(L7%@:!^'2_B!'($(?%9&(!<$(+5:!0+(8#,=!^'<0=_B!%$8!

%$:!-7,7+(!%,,+#97,(=G!!

a.(!1M[=!)+*)*=(!,*!%&&*@%,(!+(=*7+@(!%,,+#97,(=!#$!,.(!-*&&*?#$5!?%:=A!

• '<0=!?*7&8!9(!%&&*@%,(8!,*!E;<=!9%=(8!*$!,.(#+!%$$7%&!($(+5:!&*%8!=.%+(!

^$*,!)(%4!&*%8_G!!'<0=!?*7&8!9(!-*+(@%=,(8!%$8!%&&*@%,(8!(%@.!:(%+!%$8!

,+7(8c7)!%$$7%&&:!,*!+(-&(@,!@.%$5(=!,*!%@,7%&!&*%8!=.%+(!%$8!%@,7%&!

@.%$5(=!,*!'<0!5($(+%,#*$G!

• ;:=,(>B!E*@%&!%$8!"&(I#9&(!'2!@+(8#,!?*7&8!9(!%&&*@%,(8!,*!E;<=!9%=(8!*$!

-*+(@%=,!)(%4!&*%8!=.%+(B!@*$=#=,($,!?#,.!@7++($,!02C!'2!%&&*@%,#*$=G!!'2!

@+(8#,!?*7&8!9(!-*+(@%=,!%$$7%&&:!%$8!'2!@+(8#,=!?*7&8!9(!+(c%&&*@%,(8!

9%=(8!*$!7)8%,(=!,*!>*$,.&:!)(%4!&*%8=G!!

!

!

!

!

!

!

!

!

!

!
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!

OK!
!

D*,.(7%8%

#66.31(01*'+%'<%066'201*'+%'<%(73'.(27%/'(1<'6*'%2'313%0+=%011(*5.173%.+=7(%!$4%

%

% %

% a.(!1M[=!8(=@+#9(8!,.(!+%,#*$%&(!9(.#$8!/2C!%$8!#,=!)*,($,#%&!H%&7(!*H(+!,.(!@7++($,!

/012!-+%>(?*+4G!!"#+=,B!,.(!)+*)*=%&!*--(+=!%!)+%@,#@%&!%&,(+$%,#H(!,*!+()&%@(!,.(!

%8>#$#=,+%,#H(&:c=(,!9($@.>%+4=!#$!,.(!/012!@%&@7&%,#*$G!!/%+,#@#)%$,=!#$!,.(!/012!3*+4#$5!

6+*7)!.%H(!#8($,#-#(8!%!$7>9(+!*-!@*$@(+$=!%9*7,!,.(!@7++($,!/012!9($@.>%+4=B!?.#@.!8*!$*,!

%@@7+%,(&:!+(-&(@,!,.(!@7++($,!>%+4(,!%$8!.%H(!)+*H($!8#--#@7&,!%$8!@*$,($,#*7=!,*!7)8%,(!

+(57&%+&:G!!;(@*$8B!,.(!1M[=!%+57(8!,.%,!/2C!*--(+=!%!>*+(!,+%$=)%+($,!%&,(+$%,#H(!,*!,.(!/012B!

%=!,.(!@%&@7&%,#*$=!*-!,.(!$(,!@*=,=!7$8(+!/2C!8*!$*,!+(L7#+(!+(&#%$@(!7)*$!%$!'/;!9($@.>%+4!

,.%,!#=!.(%H#&:!9%=(8!*$!@*$-#8($,#%&!8%,%G!!a.#+8B!,.+*75.!%$!%$$7%&!,+7(c7)!>(@.%$#=>B!?.#@.!

#=!$*,!)+(=($,!#$!,.(!/012B!/2C!?*7&8!+(-&(@,!%@,7%&!@*=,=!%$8!+(H($7(=!*-!,.(!)*+,-*&#*G!!"#$%&&:B!

,.(!)+*)*=%&!>((,=!,.(!=,%,7,*+:!+(L7#+(>($,!,.%,!97$8&(8!=(+H#@(!@7=,*>(+=!+(>%#$!

#$8#--(+($,!,*!8()%+,#$5!&*%8G!!a.(!1M[=!%&=*!(I)+(==(8!,.(#+!*)#$#*$!,.%,!,.(!/2C!%))+*%@.!#=!

=@%&%9&(B!%$8!?*7&8!+(>%#$!(--(@,#H(!%$8!(L7#,%9&(!,*!%&&!@7=,*>(+=!%,!%$:!&(H(&!*-!&*%8!

8()%+,7+(!#$!,.(!-7,7+(G!

!
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!

OO!
!

!$4%@EFED#49!

• <&#>#$%,(=!%8>#$#=,+%,#H(&:c=(,!9($@.>%+4=!

• 0&(%+B!,+%$=)%+($,B!%$8!(--(@,#H(!

"" %>+!;+%#$-!,'8$&!+%!)+%57&$%*7';!&'*'!'%&!6'-b$*!$8*76'*$8!

• 1$@&78(=!%!,+7(c7)!,*!+(-&(@,!%@,7%&!@*=,=!%$8!H%&7(!

• C((,=!=,%,7,*+:!#$8#--(+($@(!+(L7#+(>($,!

!

! 2,,%@.>($,!"!#$@&78(=!%$!#&&7=,+%,#H(!(I%>)&(!)+(=($,(8!,*!,.(!/012!3*+4#$5!6+*7)!*$!

"(9+7%+:!ZB!SUJTG! !!

!

!

55.52a,.5&#.4'.+&
KC66'-D!)+%*-7,C*$&!,D!K+%+6'!O;$'%!:+S$-!

2!-#I(8!`&7>)c=7>!97:*7,b!?*7&8!($,%#&!%$!E;<!)%:#$5!,.(!$(,!)+(=($,!H%&7(!*-!,.(#+!

-7,7+(!$(,!*9&#5%,#*$=!,*!,.(!1M[!,.+*75.!@*$,+%@,=!%$8![M6!9%=(8!*$!%!)%+,#@7&%+!E;<\=!&*%8!

%$8!H#$,%5(G!!E;<=!.%H(!.#5.&#5.,(8!,.%,!,.(!@7++($,!/012!#=!H*&%,#&(B!H(+:!8#--#@7&,!,*!-*+(@%=,!%$8!

)&%$!%+*7$8B!#=!$*,!@%&@7&%,(8!#$!%!,+%$=)%+($,!>%$$(+B!%$8!+(L7#+(=!*$5*#$5!+(57&%,*+:!

#$,(+H($,#*$G!!a.(!&7>)c=7>!97:*7,!?*7&8!%&&(H#%,(!,.(!>%N*+#,:!*-!,.(=(!)+*9&(>=!9:!

@%&@7&%,#$5!%!*$(c,#>(!-((!,.%,!,.(!E;<!?*7&8!)%:!,*!%H*#8!-7,7+(!@.%+5(=G!!a.#=!?*7&8!%&&*?!

E;<=!,*!9785(,!-*+!)+*5+%>=!%$8!)+*@7+(>($,B!?.#&(!)+(H($,#$5!+%,(!=.*@4G!!C*+(*H(+B!E;<=!

@*$=#8(+#$5!-*+>%,#*$!@*7&8!%@@7+%,(&:!%==(==!%$8!)*,($,#%&&:!-#$%$@(!,.(#+!@7=,*>(+\=!-7,7+(!

*9&#5%,#*$=!,*!,.(!#$@7>9($,!1M[G!

D7:*7,=!.%H(!*@@7++(8!#$!%!H%+#(,:!*-!($H#+*$>($,=B!#$@&78#$5A!

!
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!

OP!
!

:C,;7);D]+S%$&!C*7;7*7$8!7%!O';75+-%7'!!

0*>>#==#*$!'(=*&7,#*$=!<cKWWW!%$8!<cOQUO!8#+(@,(8!,.(!#$H(=,*+c*?$(8!7,#&#,#(=!,*!

*--(+!9#&%,(+%&!%5+((>($,=!,*!)79&#@&:c*?$(8!7,#&#,#(=!^/M[=_!%=!%$!%&,(+$%,#H(!,*!,.(!C7$#@#)%&!

X()%+,#$5!E*%8!,%+#--!,*!8()%+,#$5!&*%8!@7=,*>(+=G!!D(,?(($!SUUQcSUJQB!/6F<!%$8!;0<!($,(+(8!

#$,*!9#&%,(+%&!%5+((>($,=!?#,.!,.(!-*&&*?#$5!/M[=A!/*?(+!%$8!3%,(+!'(=*7+@(!/**&#$5!

27,.*+#,:!^/3'/2_B!C(+@(8!1++#5%,#*$!X#=,+#@,B!C*8(=,*!1++#5%,#*$!X#=,+#@,B!a7+&*@4!1++#5%,#*$!

X#=,+#@,B!%$8!,.(!0#,#(=!*-!2d7=%B!'%$@.*!07@%>*$5%B!C*+($*!g%&&(:B!%$8!g#@,*+H#&&(G!M$&:!K!*-!

,.(!Z!.%H(!)79&#@&:!%H%#&%9&(!@*=,=A!?.#@.!+%$5(!-+*>!%!&*?!*-!nJGPC!7$8(+!C*8(=,*!1++#5%,#*$!

X#=,+#@,\=!%5+((>($,!,*!%!.#5.!*-!nQGWC!7$8(+!,.(!a7+&*@4!1++#5%,#*$!X#=,+#@,\=!%5+((>($,!#$!

SUJQG!

XGUWcUZcUJP!@*$@&78(8!,.%,!,.(!/6F<h/3'/2!%5+((>($,!-7&&:!=%,#=-#(8!,.(!8()%+,#$5!

&*%8!*9&#5%,#*$=!*-!/3'/2\=!@7=,*>(+=B!%$8!,.%,!/6F<!.%=!$*!+#5.,!,*!=((4!-7+,.(+!)%:>($,!*+!

)7+=7(!%$:!@&%#>!%5%#$=,!/3'/2\=!@7=,*>(+=!-*+!@.%+5(=!7$8(+!/6F<\=!8()%+,#$5!&*%8!,%+#--G!!

a.7=B!,.(!0*>>#==#*$!.%=!)+(H#*7=&:!%))+*H(8!%$!%5+((>($,!,.%,!+(=*&H(=!)%=,B!)+(=($,B!%$8!

-7,7+(!$*$c9:)%==%9&(!@.%+5(!^VD0_!*9&#5%,#*$=!9:!)%:>($,!*-!%>*7$,=!,.%,!>%:!8#--(+!-+*>!

,%+#--(8!@.%+5(=B!,.%,!+(&#(H(=!%$!1M[!*-!#,=!*9&#5%,#*$=!,*!9#&&!*+!@*&&(@,!VD0=B!%$8!,.%,!+(&(%=(=!

,.(!8()%+,#$5!&*%8!@7=,*>(+=!*-!%!/M[!-+*>!&#%9#&#,:!-*+!,.(!)%:>($,!*-!VD0=G!^XGJUcJJcUJJ!%,!

JPcJQG_!!

!

O+-Y+-'*$!)C8*+6$-8!!

C6C!'(=*+,=!#$!V(H%8%!&(-,!97$8&(8!=(+H#@(!-*+>!V(H%8%!/*?(+!0*>)%$:!#$!SUJP!-*+!%!

&7>)c=7>!*-!nZTCG!C6C!+()+(=($,=!OGZQm!*-!,.(!7,#&#,#(=!%$$7%&!=%&(=!?#,.!PW!%@@*7$,=!%,!JW!

8#--(+($,!&*@%,#*$=G!!2$*,.(+!-#+>B!;?#,@.B!?%=!8($#(8!,.(!%9#&#,:!,*!(I#,!9:!,.(!V(H%8%!/[0!*$!

,.(!5+*7$8=!,.%,!#,!H#*&%,(8!,.(!)+#$@#)&(!*-!#$8#--(+($@(!9:!-%#&#$5!,*!%&&*@%,(!%!=.%+(!*-!

&(5#=&%,(8!($(+5:!)*&#@#(=!#$,*!,.(!(I#,!@%&@7&%,#*$G!!V(H%8%B!7$&#4(!0%&#-*+$#%B!#=!$*,!8(@*7)&(8B!

,.*75.,!,.(!7,#&#,:!>%:!+(@*7)!&*=,!+(H($7(=!%$8!%8>#$#=,+%,#H(!@*=,=!,*!+7$!8(>%$8!=#8(!

>%$%5(>($,!)+*5+%>=G!!E#4(!0%&#-*+$#%B!V(H%8%!.%=!%$!%55+(==#H(!'/;!^SPm!9:!SUSP_B!

%88#,#*$%&!+($(?%9&(!)+*@7+(>($,!+(L7#+(8!9:!&(5#=&%,#*$B!%$8!+(L7#+(=!0*>>#==#*$!%))+*H%&!

-*+!$(?!5($(+%,#*$G!!1$!,.(!C6C!97:*7,B!,.(!V(H%8%!/[0!8#+(@,(8!V(H%8%!/*?(+!0*>)%$:!
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!

OQ!
!

^V/0_!,*!)(+-*+>!)+*87@,#*$!@*=,!=#>7&%,#*$=!,*!=.*?!,.(!,*,%&!@*=,=!?#,.B!%$8!?#,.*7,B!C6CG!!

a.(!/[0!8#+(@,(8!V/0!,*!#$@&78(!+(=*7+@(=!+(L7#+(8!9:!&(5#=&%,#*$!)+*@7+(8!?.#&(!C6C!?%=!%!

@7=,*>(+B!97,!,*!(I@&78(!-7,7+(!@*>)&#%$@(!*9&#5%,#*$=!%$8!`)&%@(.*&8(+!+(=*7+@(=b!$*,!

=((4#$5!=)(@#-#@!%))+*H%&G!!1$!%88#,#*$B!,.(!V(H%8%!/[0!8#+(@,(8!V/0!,*!#$@&78(!MFC!=%H#$5=!

+(=7&,#$5!-+*>!+(87@(8!*)(+%,#$5!87(!,*!C6C\=!8()%+,7+(G!!a.(!$(,!)+(=($,!H%&7(!*-!%&&!@*=,=!

%$8!=%H#$5=!?(+(!@%&@7&%,(8!9%=(8!*$!V/0\=!@*=,!*-!@%)#,%&G!!1,!?%=!@%&@7&%,(8!*H(+!%!Q!:(%+!

)(+#*8!,*!%&&*?!-*+!,?*!1'/!@:@&(=!%$8!,*!%&&*?!-*+!e"!@*$,+%@,=!,*!8+*)!*--G!!;((!V(H%8%!/[0!

8*@4(,!V*G!JPcUPUJT!-*+!C6C!2))&#@%,#*$B!a(=,#>*$:B!%$8!;,%--!+(=)*$=(G!

1M[=!.%H(!$*,(8!,.%,!%!97:c*7,!*),#*$!%=!%!9#&%,(+%&!%5+((>($,!#=!@7++($,&:!%$!*),#*$G!!

]*?(H(+B!,*!($=7+(!#$8#--(+($@(!%$8!,+%$=)%+($@:B!%$!(=,%9&#=.(8!>(,.*8*&*5:!,.%,!@%$!9(!

*H(+=(($!%$8!%78#,(8!#=!@+#,#@%&G!!a.#=!?#&&!)+(H($,!%$:!)(+@(#H(8!*+!+(%&!&%@4!*-!-%#+$(==!#$!

9#&%,(+%&!%5+((>($,=!9(,?(($!1M[=!%$8!H%+#*7=!E;<=G!!a*!+(87@(!97+8($!*$!%&&!@7=,*>(+=B!%$:!

+(87@,#*$=!#$!*7,=,%$8#$5!&#%9#&#,#(=!=.*7&8!-#+=,!9(!)7+=7(8G!!a*!,.%,!($8B!@*$,+%@,=!?#,.!@&%7=(=!

%@4$*?&(85#$5!0*>>#==#*$!N7+#=8#@,#*$!%$8h*+!%==#5$>($,!%$8!,(+>#$%,#*$!)+*H#=#*$=!=.*7&8!

9(!(H%&7%,(8!9:!%!$(7,+%&!,.#+8!)%+,:!,*!#8($,#-:!*))*+,7$#,#(=!,*!+(87@(!*$c5*#$5!%9*H(!>%+4(,!

@*=,=G!!2-,(+!,.(!%>*7$,!%$8!87+%,#*$!*-!@*$,+%@,=!#=!+(87@(8!,.+*75.!@*$,+%@,!)+*H#=#*$=B!,.(!

+(>%#$#$5!@*$,+%@,=!@*7&8!9(!&#L7#8%,(8!9:!%!,.#+8!)%+,:!#$=,+7@,(8!c!*+!-#$%$@#%&&:!#$@($,(8!c!,*!

5($(+%,(!,.(!>%I#>7>!%>*7$,!*-!H%&7(G!!M$@(!&#%9#&#,#(=!.%H(!9(($!&#>#,(8!%$8!&#L7#8%,(8B!,.(!

$(,!)+(=($,!H%&7(!*-!%$:!-7,7+(!$(,!@*=,=!?*7&8!9(!7=(8!,*!@%&@7&%,(!%$!E;<\=!97:c*7,!)+#@(G!

!

!

!

!

!

!

!

!
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!

OT!
!

BB'*+1")+&",,0>*5%*+&
KC66'-D!)+%*-7,C*$&!,D!K+%+6'!O;$'%!:+S$-!

!

M$(!)*,($,#%&!*),#*$!,.%,!?%=!8#=@7==(8!?%=!%!>7,7%&&:!%55+(5%9&(!%==#5$>($,!*-!

@(+,%#$!@*$,+%@,=!-+*>!%$!1M[!,*!%$!E;<!@*7&8!9(!7$8(+,%4($G!!1M[=!?*7&8!.%H(!,*!=((4!

@*7$,(+)%+,:!@*$=($,!-*+!%==#5$>($,!*-!,.(!@*$,+%@,!,*!%!$(?!($,#,:!^(G5G!-+*>!,.(!1M[!,*!%!

002_G!!6#H($!,.%,!$(#,.(+!@*7$,(+)%+,#(=!$*+!1M[=!.%H(!%$!(I#=,#$5!#$@($,#H(!,*!>*8#-:!,.(#+!

(I#=,#$5!@*$,+%@,=B!,.#=!@*7&8!)*=(!%!@.%&&($5(!?#,.*7,!=*>(!=*+,!*-!+(57&%,*+:!>*8#-#@%,#*$G!!1$!

%88#,#*$B!,.(!1M[=!%$8!E;<=!?*7&8!.%H(!,*!%5+((!7)*$!?.#@.!@*$,+%@,^=_!%$8!%,!?.%,!,(+>=!,.(!

%==#5$>($,!?*7&8!9(!>%8(G!!2=!#$8#H#87%&!@*$,+%@,=!.%H(!7$#L7(!@.%+%@,(+#=,#@=!#$!,(+>=!*-!

5($(+%,#*$!)+*-#&(B!'<0!)+*87@,#*$B!'2!H%&7(B!&*$5c,(+>!$%,7+(B!(,@G!,.(=(!,+%$=%@,#*$=!?*7&8!

9(!+(&%,#H(&:!#&&#L7#8!%$8!=79N(@,!,*!$(5*,#%,#*$G!!0*$,+%@,=!@*7&8!9(!=(&(@,(8!9%=(8!*$!.*?!

,.(=(!@.%+%@,(+#=,#@=!>%,@.!%!5#H($!E;<\=!$((8=G!!]*?(H(+B!1M[=!?*7&8!9(!@.%&&($5(8!,*!,+(%,!
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PCIA WORKING GROUP October 27, 2016
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SAFETY AND EVACUATION 
INFORMATION
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DIAL-IN INFORMATION

Phone dial-in is available:

626-543-6758

Conference ID: 73660573#
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The objective of these working groups are to meet the requirements of 
Ordering Paragraphs 7 and 8 of Decision 16-09-044:

7. Southern California Edison Company and Sonoma Clean Power will co-lead a working 
group with participation from other interested parties on improving transparency and access to 
Power Charge Indifference Adjustment related information. 

8. The working group shall present its recommendation as Petitions to Modify or a Petition for 
a Rulemaking within six months of this decision [by March 29, 2017]. The Petitions to Modify 
should be filed in Rulemaking (R.) 02-01-011, R.03-10-003, R.06-02-013, or R.07-05-025. 

Today’s objective is to build a common understanding about PCIA, 
specifically related to transparency and data access.

OBJECTIVES
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AGENDA

Time Duration Topic Presenter

10:00 – 10:15 15 min Introduction Erin Childs (SCE) and Neal Reardon (SCP)

10:15 – 10:30 15 min PCIA and ERRA Forecast Desiree Wong (SCE)

10:30 – 11:15 45 min PCIA 101 Donna Barry (PG&E)

11:15 – 11:45 30 min Confidentiality in the PCIA Russell Archer and Desiree Wong (SCE)

11:45 – 12:15 30 min Review of PCIA Workpapers Donna Barry (PG&E)

12:15 – 1:15 60 min Lunch

1:15 – 2:15 60 min PCIA Data Access Discussion Sienna Rogers (PG&E), Miscellaneous

2:15 – 3:45 90 min Parties Perspective and Discussion Neal Reardon (SCP), Miscellaneous

3:45 – 4:00 15 min Closing and Next Steps Erin Childs (SCE) and Neal Reardon (SCP)
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INTRODUCTIONS BY 
ORGANIZATION
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PCIA AND ERRA FORECAST Desiree Wong
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What is it?

The Power Charge Indifference Adjustment (PCIA) is a rate applied to customers who choose to receive 
electric commodity service from third-party service providers, such as community choice aggregators 
(CCAs) or energy service providers (ESPs) serving direct access (DA) load, to ensure those customers 
continue to pay their proportion of the above-market costs associated with resource commitments 
made by the utility on their behalf prior to their departure.

What is its purpose?

Protects bundled customers from financial harm due to load departures.  

Intended to maintain bundled customer indifference by ensuring that above-market costs associated 
with prior resource commitments are not shifted from departing load customers to the utility’s bundled 
customers.  

Do bundled customers pay their share of the costs captured in the PCIA?

Yes.  Bundled customers pay their proportion of above-market costs through the utility’s generation 
rate.

PCIA OVERVIEW

8
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GUIDING PRINCIPLES

The Power Charge Indifference Adjustment should:

• Adhere to the bundled customer indifference principle1

• Reflect current market value2

• Be transparent, while maintaining confidentiality3

• Be durable

• Be administratively feasible4

1 Public Utilities Code, Section Nos. 365.2, 366.1(d)(1), 366.2(a)(4), 366.2(c)(7), 366.2, 366.2(d), 366.3; CPUC Decision 08-09-012
2 CPUC Decision 11-12-018
3 Public Utilities Code Section 454.5(g) and D.06-06-066 
4 CPUC Decision 11-12-018

9
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ERRA FORECAST PROCESS

Purpose of ERRA Forecast is to forecast the energy production and 
costs from the IOUs’ portfolio of generation resources
! Sets the Fuel and Purchased Power revenue requirement for bundled service 

customers
! Sets the New System Generation (i.e., CAM) revenue requirement for all customers
! Sets the Power Charge Indifference Adjustment (PCIA) and Competition Transition 

Charge (CTC) for departing load customers

Procedural Schedule:
! Initial forecast is filed between April and June
! Advice letter submitting relevant data for the Green Market Price Benchmark (MPB) 

is filed on October 1
! Update to the initial forecast is filed in November
! Revenue requirements and rates are effective January 1 (or as soon as practicable 

upon receiving a final decision)
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HOW THE FORECAST IS DEVELOPED

IOUs use proprietary models to forecast the economic least-cost-dispatch of 
its portfolio of resources using hourly forecasts of market prices and 
operating characteristics of the resources

Energy forecast for each resource is determined in the following manner:
! For dispatchable resources:  Model outputs
! For renewable and must-take (non-dispatchable) resources:  Contractually 

expected deliveries1/  

Cost forecast for each resource is determined in the following manner:
! For dispatchable resources:  Sum of its fixed/capacity contract costs and model 

outputs 
! For non-dispatchable resources:  Sum of its fixed/capacity contract costs and 

contractually expected deliveries multiplied by contract cost

1/ Forecast of contractually expected deliveries may be adjusted based on historical performance and/or project-specific intelligence
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PCIA 101 Donna Barry
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Historical Overview

13
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CPUC Decisions that Created the PCIA Methodology

D. 11-12-018, 
Resolution 

E-4475: 
Updated the MPB to 
include a modified 

capacity adder and a 
“green” adder

D. 04-12-048: 
Acknowledges PU 
Code § 366.2(h) 

requires  the 
Commission to 

authorize CCA only 
if it imposes cost-

recovery 
mechanism  

consistent with the 
law. (COL 11)

D. 07-01-030: 
Capacity adder 

adjusted

D. 08-09-012: 
Established the 

vintage PCIA for post-
2002 generation 

resource 
commitments

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2016

Legislation or Decisions  
that Started PCIA 

Discussions

Key Decisions  for 
Indifference  / PCIA

Calculation
Key:

AB 1X:
Section 
80110 

added to 
the Water 

Code

D. 02-11-022: 
Adopts 

mechanism for 
cost 

responsibility 
surcharges 

associated with 
DWR Power

D. 06-07-030: 
Original PCIA 
Methodology 

SB 695:
Limited 

reopening 
of DA

AB 117:
CA cities and 
counties can 

aggregate 
load and sell 

electrical 
energy

D. 01-09-060:
DA 

Suspension We are 
here

14
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Mechanics of PCIA Calculation

15
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PCIA Calculation Overview

Portfolio Costs1 – Market Value2 Indifference Amount= 

For each vintage year (based on the timing of a customer’s departure and the timing of resource 
commitments), a vintaged indifference amount is calculated using the following simplified formula: 

A forecast of generation 
costs associated with the 
utility’s vintage resource 
portfolio

Value of utility’s vintage 
resource portfolio based on 
a Market Price Benchmark 
(MPB) times the forecasted 
generation in the portfolio

The amount that ensures 
that no costs are shifted 
from customers participating 
in CCA or DA to bundled 
customers

The costs associated with the PCIA rate is then derived as follows:

Indifference Amount = Ongoing CTC

Ongoing Competition 
Transition Cost revenue 
requirement associated 
with legacy (pre-1996) 
contracts commitments 

+ Vintaged PCIA

The revenue requirement 
used to generate the 
vintaged PCIA rate 
applicable to non-exempt 
departing customers  

1 See Slides 8-9 for additional details
2 See slide 10 for additional details 

The amount that ensures 
that no costs are shifted 
from customers participating 
in CCA or DA to bundled 
customers

16
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Portfolio (Costs & Generation) = Non-Vintaged Resources Vintaged Resources+

DWR Revenue Requirement

If applicable, Department 
of Water Resources (DWR) 
revenue requirement and 
expected generation

Legacy UOG

Pre-1996 utility-owned 
generation (UOG)

(includes hydro and nuclear 
authorized revenue 
requirements, associated fuel 
costs, and expected generation 
output)

+ Legacy Contracts

-Qualifying facility (QF) 
contract costs, fuel costs 
and expected generation 
output
-Irrigation district and 
water agency (IDWA) 
agreements costs and 
expected generation output

Post-2002 UOG + Post-2002 Contracts

+

Post-2002 utility-owned 
generation authorized 
revenue requirement, 
associated fuel costs, and 
expected generation output

Post-2002 renewable 
contract costs and expected 
generation output

Post-2002 conventional 
generation costs, 
associated fuel costs and 
expected generation output

Non-Vintaged
Resources

=

Vintaged
Resources

=

Details on the Portfolio Costs Calculation
Non-Vintaged and Vintaged Resources

17
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Examples of One-Time Pass Through Credits That Benefit Customers Paying the PCIA:

• Utility-Owned Generation (UOG) photovoltaic (PG&E)
• San Onofre Nuclear Generating Station (SONGS) costs (SCE, SDG&E)
• Department of Water Resources return of reserves
• Department of Energy litigation

Details on the Portfolio Costs Calculation
Other Inputs that Impact the Total Portfolio Indifference Calculation

18
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( !"#$% & '()*+%+ ,"--% & (./% + 012 133-") 4 5#66-6 =
Market Value = Generation in Portfoliox

Details on the Market Price Benchmark Calculation

!"#$% = energy value
! Weighted average of  a 1-year forward strip of on-peak and off-peak power from Platts
! Based on IOU specific peak and off-peak weighting factors

012 133-" = resource adequacy (RA) value

! Utilizes the going forward costs of a combustion turbine as determined by the California 
Energy Commission (CEC) times net qualifying capacity associated with each vintaged
portfolio divided by generation (MWh) in vintaged portfolio.

,"--% = RPS-compliant resources value, net of capacity
! Energy Division updates based on formula
! IOUs provide RPS data to support the calculation

Market Price Benchmark 

19
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Appendix
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• Value is updated based on a weighted average of  a 1-year forward strip of on-peak 
and off-peak power based on October quotes provided by Platts. 

• IOU specific peak and off-peak weighting factors are used, based on most recent 
publicly available load

Intended to represent the energy value of the vintage portfolio

17 "2689 4 !"#$%+ "2689 4 ,"--%+ 012 133-"9} 4 5#66-6 =
Revised MPB for year n and Vintage Total Portfolio v(1)

(1) Calculation per D.11-12-018

Details on the Market Price Benchmark Calculation!"#$% (“Energy”) Details 

21
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• Energy Division updates the GREEN Adder based on formula approved in 
D.11-12-018 and implemented via Resolution E-4475.

• On an annual basis, the IOUs submit data to support the calculation via an 
October 1 advice letter.  The information provided by the IOUs includes:
– Projected costs, net qualifying capacity, and volumes (MWh) for all RPS-

compliant resources that are used to serve customers during the current 
year (i.e., most recent 12 months) and those projected to serve customers 
during the next year, which is weighted at 68%; and

– Most recent 12-month figures derived from US Department of Energy survey 
of Western US renewable energy premiums in calculating a weighted proxy 
for the Market Price Benchmark compiled by the National Renewable 
Energy Laboratory, which is weighted at 32%.

Intended to represent the market value, incremental to the energy and 
capacity value, associated with RPS-compliant resources in the vintage 

portfolio

17 "2689 4 !"#$%+ "2689 4 ,"--%+ 012 133-"9} 4 5#66-6 =
Revised MPB for year n and Vintage Total Portfolio v(1)

(1) Calculation per D.11-12-018

Details on the Market Price Benchmark Calculation
“,"--%” Details

22
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“0:;:<=>? 1@@AB” Details 

Intended to represent the market value of the resource adequacy (RA) that is 
provided by the portfolio

17 "2689 4 !"#$%+ "2689 4 ,"--%+ 012 133-"9} 4 5#66-6 =
Revised MPB for year n and Vintage Total Portfolio v(1)

• Adder is based on the going forward costs (sum of insurance, ad valorem, and fixed 
operation and maintenance costs) of an existing combustion turbine as determined 
by the California Energy Commission (CEC)

• = {Sum of Net Qualifying Capacity (NQC) for all resources in the Total Portfolio for 
Vintage year v * Capacity Value)/forecast of the sum of MWh supplied by Total 
Portfolio for PCIA Vintage year v}

(1) Calculation per D.11-12-018
23
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Market Price Benchmark Calculation17 "2689 4 !"#$%+ "2689 4 ,"--%+ 012 133-"9} 4 5#66-6 =
Revised MPB for year n and Vintage Total Portfolio v(1)

MPB Component Description Reference
Decision

Reference
Slides

n The year covered by the calculation, e.g., n=2012 for MPB 
for 2012

n/a

v PCIA vintage year n/a"268 The fraction of RPS-compliant electric energy in the URG 
(Utility Resource Generation) Total Portfolio for PCIA Vintage 
year v in year n

D.11-12-018 n/a

!"#$% (C-DABE?C) Weighted average of peak and off-peak forward prices for 
year n, weighting based on, for each IOU, the IOU bundled 
load profile data for the most recent year that is publically 
available. Peak and off-peak forward prices based on 
published data for NP15/SP15.

D.06-07-030 7

,"--%
(“,BAAD 1@@AB”)

0.68 x URGgreen + 0.32 x (BROWN + DOEadder) D.11-12-018 8-9

012 133-"
(C0:;:<=>? 1@@AB”)

{Sum of NQC for all resources in the URG Total Portfolio for 
PCIA Vintage year v * CAP VALUE)/forecast of the sum of 
MWh supplied by URG Total Portfolio for PCIA Vintage year 
v} 

D.11-12-018 10

5#66-6 Line loss factors: PG&E 1.06, SCE 1.053, SDG&E 1.043 D.07-01-030 n/a

(1) Calculation per D.11-12-018
24
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CONFIDENTIALITY IN THE PCIA Russell Archer and Desiree 
Wong
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CONFIDENTIALITY BACKGROUND

Purpose of confidentiality rules:  Protect confidential procurement 
information for the benefit of IOUs’ customers; uphold integrity of 
energy markets; adhere to contractual confidentiality obligations.

D.06-06-066 (as modified by D.08-04-023) and D.14-10-033.
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CONFIDENTIALITY IN THE PCIA

Forecast of costs and generation for individual resources are 
protected under Sections II (Cost Forecast Data), IV (Resource Planning 
Information), and VII (Bilateral Contract Terms) of the D.06-06-066 
confidentiality matrix
! Forecasts are based on confidential contract terms and proprietary forecasts of 

natural gas and power prices

Resources are aggregated by vintage; total costs, generation, and net 
qualifying capacities, by vintage, are included in their entirety in the 
IOUs’ ERRA Forecast work-papers
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Data Source of Data Public/
Confidential

UOG

Capital and O&M Costs GRC Phase 1 Public

Fuel Costs ERRA Model Confidential

Energy ERRA Model Confidential

NQC CAISO Public

Bilateral Contracts

Fixed Costs Contract Terms Confidential

Variable Costs ERRA Model Confidential

Energy ERRA Model Confidential

NQC CAISO Public

Renewable Contracts

Capacity Costs Contract Terms Confidential

Energy Costs Contract Terms x IOU 
probability adjustment

Confidential

Energy Contract Terms x IOU 
probability adjustment

Unadjusted deliveries public; adjusted 
deliveries confidential

NQC CAISO Public
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CONFIDENTIAL DATA
Pre-2002 Pre-2002

CTC-Eligible CTC-ineligible 2010 2016
1. CRS Eligible Portfolio Costs ($000)
2. UOG Capital and O&M (2015 GRC Phase 1) 575,498                     
3. SONGS Settlement Revenue Requirement 250,000                     
4. UOG Fuel
5. QF-Eligible CHP
6. Renewable QF
7. Bilateral/RFO/IU
8. Common
9. FF&U
10. Total 402,874                               891,191                     285,973                270                         

11. Vintaged Costs 402,874                               1,294,065                 2,571,299             3,570,828             

12. GWhs - Excludes CAM-eligible
13. UOG
14. QF-Eligible CHP
15. Renewable QF
16. Bilateral/RFO/IU
17. Subtotal

18. TOTAL Vintaged GWh @ Generator

19. Vintaged GWhs @ Meter 6,081                                   14,334                       26,276                   35,745                   

20. Net Qualifying Capacity - Excludes CAM-eligible
21. UOG -                                        1,650                          -                         -                         
22. QF-Eligible CHP 207                                       -                              -                         -                         
23. Renewable QF 695                                       -                              280                         -                         
24. Bilateral/RFO/IU 309                                       -                              -                         -                         
25. Subtotal 1,211                                   1,650                          280                         -                         

26. TOTAL Vintaged GWh @ Generator 1,211                                   2,861                          3,637                     11,141                   
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NON-CONFIDENTIAL DATA

Line Description 2001 2010 2016
1 Total Portfolio Cost ($000) 1,294,065$                   2,571,299$                   3,570,828$                   

2 "Brown" Energy (GWh) 9,840                              9,840                              10,830                           
3 Brown MPB ($/MWh) 28.18$                           28.18$                           28.18$                           
4 Market Value of "Brown" Energy ($000) - Line 2 x Line 3 277,299$                       277,302$                       305,200$                       

5 "Green" Energy (GWh) 4,493                              16,436                           24,915                           
6 Green MPB ($/MWh) - 2016 Benchmark 76.96$                           76.96$                           76.96$                           
7 Market Value of "Green" Energy ($000) - Line 5 x Line 6 345,821$                       1,264,932$                   1,917,504$                   

8 Average Monthly Capacity (MW) 2861 3637 11,141
9 Capacity MPB ($/kW-Year) - 2016 Benchmark 58.26$                           58.26$                           58.26$                           

10 Market Value of Capacity ($000) 166,682$                       211,892$                       649,075$                       

11 Total Market Value of Portfolio (Line 4 + Line 7 + Line 10) 789,802$                       1,754,125$                   2,871,779$                   
12 Line Loss Adjusted Market Value of Portfolio (Line 11 x 1.053) 831,662$                       1,847,094$                   3,023,984$                   

13 Indifference Amount (Line 1 - Line 12) 462,403$                       724,205$                       546,845$                       

30

98



PCIA WORKPAPERS Donna Barry
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PCIA MID-TERM FORECAST Andrea Clatterbuck and 
Sienna Rogers
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PG&E’S COMMUNITY CHOICE 
AGGREGATION (CCA) LOAD 
FORECAST METHODOLOGY

Sam Wray
Vijay Bhaskaran, PG&E

1
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PG&E’S YEAR-AHEAD CCA LOAD 
FORECAST
Step 1: Determine CCAs in service territory

• Three criteria for determine CCAs:
(1) CCA is currently serving load
(2) CCA has submitted a Binding Notice of Intent to serve load
(3) CCA has submitted a Resource Adequacy plan

Step 2: Gather and adjust historical data
• 12 months recorded sales by customer class for existing CCAs or new CCA roll-outs in 

targeted cities/counties
• Remove Direct Access (DA) customer load
• Apply Opt-Out rate assumption

Step 3: Forecast
• Grow most recent 12 months by total system load growth rate
• Shape according to recorded sales by customer class in each new CCA community

2
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CCA LOAD FORECAST IN REGULATORY 
PROCEEDINGS

Year-Ahead CCA Forecast
! PG&E has proposed a process for collaboratively working with CCAs to develop 

year-ahead load forecasts
! Year-ahead forecast submitted in ERRA Forecast proceeding in June and updated in 

November

Long-Term CCA Forecast (ERRA + 10-year long-term forecast)
! Will be addressed in Integrated Resource Planning Proceeding
! Annual Renewable Portfolio Standard (RPS) Plan filing also includes a load forecast 

that is adjusted for CCAs

3
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NOVEMBER UPDATE AND PCIA 
RATE CALCULATION Desiree Wong, SCE

4
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PURPOSE OF NOVEMBER UPDATE

Refresh generation resource portfolio
! Update to project expected online dates, success factors, expected deliveries (for 

renewable and must-take resources), etc. based on latest information
! Removal of contracts that are no longer expected to deliver in the next year
! Addition of newly executed contracts
! Update to resources’ Net Qualifying Capacity based on CAISO report

Update natural gas, GHG, and power price forecasts used in the 
least-cost-dispatch model
! Update to the fuel and variable O&M cost forecast for dispatchable resources
! Update to the expected energy forecast for dispatchable resources

Update balancing account balances (no impact to PCIA)

Update PCIA benchmarks

5
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MAY FORECAST INDIFFERENCE AMOUNT 
CALCULATION

Line Description 2001 2010 2016
1 Total Portfolio Cost ($000) 1,294,065$                   2,571,299$                   3,570,828$                   

2 "Brown" Energy (GWh) 9,840                              9,840                              10,830                           
3 Brown MPB ($/MWh) 28.18$                           28.18$                           28.18$                           
4 Market Value of "Brown" Energy ($000) - Line 2 x Line 3 277,299$                       277,302$                       305,200$                       

5 "Green" Energy (GWh) 4,493                              16,436                           24,915                           
6 Green MPB ($/MWh) - 2016 Benchmark 76.96$                           76.96$                           76.96$                           
7 Market Value of "Green" Energy ($000) - Line 5 x Line 6 345,821$                       1,264,932$                   1,917,504$                   

8 Average Monthly Capacity (MW) 2,861                              3,637                              11,141
9 Capacity MPB ($/kW-Year) - 2016 Benchmark 58.26$                           58.26$                           58.26$                           

10 Market Value of Capacity ($000) 166,682$                       211,892$                       649,075$                       

11 Total Market Value of Portfolio (Line 4 + Line 7 + Line 10) 789,802$                       1,754,125$                   2,871,779$                   
12 Line Loss Adjusted Market Value of Portfolio (Line 11 x 1.053) 831,662$                       1,847,094$                   3,023,984$                   

13 Indifference Amount (Line 1 - Line 12) 462,403$                       724,205$                       546,845$                       

6
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NOVEMBER UPDATE INDIFFERENCE AMOUNT 
CALCULATION

Line Description 2001 2010 2016
1 Total Portfolio Cost ($000) 1,299,207$                   2,560,806$                   3,584,727$                   

2 "Brown" Energy (GWh) 10,202                           10,202                           11,293                           
3 Brown MPB ($/MWh) 33.73$                           33.73$                           33.73$                           
4 Market Value of "Brown" Energy ($000) - Line 2 x Line 3 344,138$                       344,140$                       380,918$                       

5 "Green" Energy (GWh) 4,304                              16,194                           25,234                           
6 Green MPB ($/MWh) - 2016 Benchmark 66.38$                           66.38$                           66.38$                           
7 Market Value of "Green" Energy ($000) - Line 5 x Line 6 285,733$                       1,075,005$                   1,675,123$                   

8 Average Monthly Capacity (MW) 2,695                              3,417                              10,852
9 Capacity MPB ($/kW-Year) - 2016 Benchmark 58.26$                           58.26$                           58.26$                           

10 Market Value of Capacity ($000) 157,030$                       199,081$                       632,226$                       

11 Total Market Value of Portfolio (Line 4 + Line 7 + Line 10) 786,901$                       1,618,227$                   2,688,266$                   
12 Line Loss Adjusted Market Value of Portfolio (Line 11 x 1.053) 828,607$                       1,703,993$                   2,830,744$                   

13 Indifference Amount (Line 1 - Line 12) 470,600$                       856,813$                       753,983$                       

7
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INDIFFERENCE AMOUNT ! RATES

Indifference Amounts (Line 13) represent the total above-market cost 
of the vintaged portfolio (total to be collected if all customers depart 
bundled service)

Indifference Amounts are allocated to rate groups based on a “Top 
100 Hours Allocation”
! Rate group contributions during the top 100 hours of IOU system demand
! Similar to generation allocators determined in IOU GRC Phase 2 proceedings

Rate group-level Indifference Amounts ÷ rate group-level system sales 
(kWh) = Indifference Rate

8
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NOVEMBER UPDATE – 2016 VINTAGE 
INDIFFERENCE RATE EXAMPLE

Rate Group1 Top 100 
Hour 

Allocation

Rate Group-Level 
Indifference

Amount

Rate Group-
Level System 

Sales

Indifference 
Rate

Domestic 45.3% $         341,554 29,031 $  0.01177 
GS-1 (Small Commercial) 6.2% $            46,747 4,750 $  0.00984 
GS-2 (Med Commercial) 18.0% $         135,717 13,274 $  0.01022 
GS-3 (Large Commercial) 9.0% $            67,858 6,255 $  0.01085 
TOU-8-Sec (>500 kW; <2kV) 7.8% $            58,811 6,109 $  0.00963 
TOU-8-Pri (>500 kW; 2-50kV) 4.5% $            33,929 3,789 $  0.00895 
TOU-8-Sub (>500 kW; >50kV) 4.3% $            32,421 4,102 $  0.00790 
TOU-PA-2 (Small and Med Ag&Pump) 1.9% $            14,326 1,692 $  0.00847 
TOU-PA-3 (Large Ag&Pump) 1.0% $              7,540 1,149 $  0.00656 

Total 
Indifference 

Amount:  
$753,983

1/  In addition to the rate groups listed here, SCE has three standby rate groups, one traffic control rate group, and one street-light rate 
group with Top 100 Hour allocations <1%

9
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CONTRACT REQUIREMENTS AND 
LIMITATIONS

Lizette Amaro 
William Cano, 

10
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AGENDA

1 • Confidentiality

2 • Active Monitoring

3 • Key Pro Forma Provisions

4 • Contract Assignments

11
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Commission Decision 06-06-066 (as modified by D.08-04-023) and D.14-10-033
established the confidentiality rules for Power Purchase Agreements (PPAs).  

CONFIDENTIALITY

Purpose of confidentiality rules:  Protect confidential procurement information for the 
benefit of IOUs’ customers; uphold integrity of energy markets; adhere to contractual 
confidentiality obligations

Basic PPA information is public (project size, location, etc.)
• Forecast of costs and generation for individual resources are protected under 

Sections II (Cost Forecast Data), IV (Resource Planning Information), and VII (Bilateral 
Contract Terms) of the D.06-06-066 confidentiality matrix

•Resources are aggregated by vintage; total costs, generation, and net qualifying 
capacities, by vintage, are included in their entirety in the IOUs’ ERRA Forecast work-
papers

12
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SCE’s Energy Contract Management group actively monitors SCE’s portfolio to 
ensure that it acts reasonably and in good faith on behalf of its customers. 

SCE’S CONTRACT MANAGEMENT PHILOSOPHY

*See back up slide (Pg. 7)

• Manage PPAs and negotiate amendments in good faith — PPAs tie SCE and developers 
together for the long term

• Support California policy goals — SCE partners with developers to bring viable projects 
online to meet state policy goals

• Track compliance with PPA terms and termination rights

• Maintain value for SCE’s customers — Do not enter into amendments that make non-viable 
projects viable

– Because of falling PPA prices, many developers seek contract amendments to make non-viable projects viable or to 
increase higher-than-current-market energy deliveries to SCE

– Seek commensurate customer benefit — Amendments that meaningfully increase costs or 
risks to customers are typically rejected unless offsetting benefits are offered

13
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KEY PRO FORMA PROVISIONS
Specific terms and language vary by PPA, but the following types of PPA provisions help 
maintain the value of the PPA for SCE’s customers:

• Performance obligations — SCE closely monitors its contracts to ensure the projects are 
meeting their minimum performance obligations.  Requirements reflect inherent variability 
of the resource

• Excess Delivery Caps — Many of SCE’s more recent contracts provide for limits on how 
much energy can be sold to SCE under the contract

• Covenants — PPA counterparties are subject to many specific obligations that are 
intended to limit risk to SCE’s customers and to facilitate effective administration of the 
PPA

• Events of Default – If SCE’s counterparties don’t meet their obligations as set forth in the 
contract, SCE may have a right to terminate the PPA. 

• Termination Rights — There are several reasons why a contract may be terminated early, 
including inability to obtain CPUC approval or project permits in a timely manner

• Consent rights — SCE has rights and obligations regarding financing and transfer of the 
project under a PPA

14
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CONTRACT ASSIGNMENTS

• Language varies by PPA, but it is common for counterparties have a right to consent to the 
assignment of the PPA from SCE to another party, which right may not be unreasonably 
withheld in many cases

• Counterparties are likely to focus on creditworthiness of any potential third party 
assignee    

• The third party assignee will need to take on the same rights/obligations as SCE, 
including managing the operational aspects of the resource and processing payments

• Logistics of transfer from SCE during the term of a PPA have not been addressed before

Assignment of a PPA from SCE to a third parties would need to overcome several 
hurdles to be successful. 

15
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BACKUP
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REGULATORY BASIS FOR SCE’S CONTRACT 
MANAGEMENT PHILOSOPHY

D. 88-10-032: Summary Rulemaking to establish guidelines for the administration 
of Power Purchase Contracts

D. 88-10-032 gives the IOUs the discretion to choose to enter into an amendment with 
any counterparty.  In the event an amendment is elected, the IOU should negotiate in 
good faith.  The decision also provides that an IOU is to seek concessions in response 
to requests for contract modifications which are commensurate with the change being 
sought.  The details of D.88-10-032 provide further guidance to the IOUs to restrict 
modifications to PPAs with viable projects, and reject modifications that would result in 
creating an essentially new project.

D. 90-09-088: In part: Review of the Reasonableness Operations and Payments

“Utilities are expected to engage in those practices, methods, and acts that, in the 
exercise of reasonable judgment in light of the facts known at the time the decision 
was made, could have been expected to accomplish the desired result at a 
reasonable cost consistent with good business practices, reliability, safety, and 
expedition. The prudence standard is intended to include a range of acceptable 
practices, methods, or acts.”
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Buyout Case Study  
MGM Resorts and Nevada Power Company

Neal Reardon, Regulatory Affairs Manager
PCIA Vintaging Workgroup Presentation
November 17, 2016
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MGM Resorts International

"

! 59 accounts at 19 different locations
! 174 MW coincident peak
! 4.86% of Nevada Power Company’s annual sales
! Remains T&D customer 
! Nevada PUC approves exit fee of $86.9M in Dec. 2015

! (Switch application denied in 14-11007 as Nevada PUC found it 
violated principle of indifference by failing to allocate share of 
legislated energy policies)
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Investor Owned Utility

! RPS Standard (includes EE) established post restructuring that 
ratchets up over time:
! 20% in 2015-19
! 22% in 2020-2024
! 25% in 2025 and onwards 

! Portfolio energy credits (PECs) can be used to meet RPS
! Additional renewable procurement required in legislation
! Offer demand side management programs
! Require Commission approval for new generation

! Not Decoupled: But can recoup lost revenues and 
administrative costs from DSM programs

Nevada Power Company
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MGM Buyout Process 

#

! Nevada PUC directs Nevada Power Company to perform ten 
year production cost simulations to determine impact of MGM’s 
departure on remaining bundled customers
! Two methodologies used: Lump sum & Non-bypassable, difference 

is roughly MGM’s load based share of costs to comply with 
legislated energy policies

! Modeling evaluates IRP base case with and without MGM, based 
on actual billing for one year 

! PUC provides inputs and criteria for NPC to use: includes resources 
mandated by legislature procured while MGM was customer, 
excludes future compliance obligations and “placeholder 
resources” not seeking specific approval

! Calculated over 6-year period to encapsulate two IRP cycles and 
allow for QF contracts to drop off
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MGM Buyout Considerations 

$

! Nevada PUC recommends following cost components:
! Base tariff general rate (BTGR): revenue burden on 

remaining customers due to MGM no longer paying for gen. 
assets 
! BTGR costs associated with departure borne by shareholders 

until next GRC
! Out-of-the-money RPS costs: substitute average monthly 

costs for contractual prices for each RPS contract, subtract 
that from actual costs of same RPS contract
! RPS does not include other legislation (e.g. SB 123), those 

costs allocated via non-bypassable charges
! Staff recommends true-up mechanism
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MGM Buyout Findings

%

! Nevada PUC makes recommendations to modify results:

! O&M savings: NPC generation units operate less, and incur 
lower variable O&M costs, results in credit of $8.7M

! Demand-side Management recapture: Incentives provided 
by NPC to MGM over past 5 years and associated 
implementation costs returned to NPC, results in cost of 
$3.2M

! Energy Efficiency: program implementation costs for 6 
month period in 2016, results in costs of $1.3M

! NPV of 6 year impact fee based on utility cost of capital
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Additional Resources

! Relevant Nevada PUC Dockets:
! Switch Exit Application (denied) Nos. 14-11007 & 15-06015
! MGM Application, Testimony, Staff Response No.15-05017

&
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Access to Data Needs to be Improved

SCP suggests an annually-produced ten-year schedule of 
data showing PCIA for each vintage year:

1. Longer-term data is necessary for CCAs to forecast PCIA and 
avoid rate shock; CCA rates are set partly in response to utility 
rates to stabilize.

2. Reproducing PCIA calculation is technically complex & 
requires onerous NDA, could this be independently reviewed.

'(
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Transparency Needs to be Improved

Current confidentiality rules limit ability of CCAs to check 
calculation of PCIA

1. Change strict NDA that CPUC approved to allow 
regulatory/legal staff to view confidential information after 
agreeing to creation of “wall” between procurement and 
regulatory/legal staff.

'#
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Need Deeper Policy Review of PCIA

Example questions:
! Why does PCIA method compare long-term contracts against 

short-term price benchmark?

! How long should PCIA last?

! Does current PCIA methodology leave value with bundled 
customers that should be monetized and credited?

! Is it possible to compute a PCIA “buy out” price with repayment 
over time to allow CCAs to have certainty about PCIA obligation?

! Possible to develop process for assignment of contracts?
'$
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PCIA WORKING GROUP 
MEETING December 14, 2016 
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SAFETY AND EVACUATION 

2 
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AGENDA  
10:00 – 10:45 #1 PCIA historical changes and general drivers 

10:45 – 11:45 #2 Ideas for improving data access and transparency  
•  Review of PG&E contract-specific data 
•  ERRA Forecast workpapers:  Consistent presentation across IOUs and inclusion of 

contract-specific data 
•  Existing sources of data 

11:45-1:15pm Lunch break 

1:15-2:30 pm #3 Modifications within the Existing PCIA Framework – Discussion 

2:30-3:30 pm #4 Alternatives to PCIA: Develop common understanding of potential alternatives to PCIA – 
Deeper evaluation of lump-sum buyout, contract assignment, and potential other 
alternatives identified by Working Group participants 

3:30-3:45 pm Wrap up & next steps 
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DIAL-IN INFORMATION 

  Phone dial-in information: 

 Morning : 10:00 – 11:45 

 Call-in: 626-543-6758 

 Conference ID: 10235362 

 

  Morning : 10:00 – 11:45 

 Call-in: 626-543-6758 

 Conference ID: 92082573 

 

)*+,!*-./01+1231"/45#6/7-/8,9:,-;/,#/#61/<#*$=,%#1/*>+1%/?4@AB/=13%#1"/<#C/8,9:,-;D/EF//G5H4IJ 
4 
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# 1 – PCIA HISTORICAL 
CHANGES AND GENERAL 
DRIVERS 
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PG&E PCIA RATE FOR 2012 VINTAGE  
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PG&E PCIA RATE FOR 2012 VINTAGE 
PCIA Rates ($/kWh)

PCIA Rate Effective Decision / Advice Letter Residential Small L&P Medium L&P E19 Streetlights Standby Agriculture E20 T E20 P E20 S

1/1/2012
2012 ERRA Forecast

D.11-12-031
AET Implementation

AL 3896-E-B

0.01920 0.01670 0.01696 0.01440 0.00263 0.00800 0.01655 0.01142 0.01281 0.01372

7/1/2012
DA Reopening
D.11-12-018 
AL 4044-E
AL 4076-E

0.00841 0.00684 0.00720 0.00605 0.00076 0.00476 0.00691 0.00483 0.00541 0.00576

1/1/2013
2013 ERRA Forecast

D.12-12-008
AET Implementation

AL 4096-E-A

0.00607 0.00486 0.00534 0.00442 0.00067 0.00385 0.00496 0.00359 0.00393 0.00417

1/1/2014
2014 ERRA Forecast

D.13-12-043
AET Implementation

AL 4278-E-B

0.01133 0.00992 0.01075 0.00876 0.00145 0.00645 0.00992 0.00697 0.00787 0.00825

1/1/2015
2015 ERRA Forecast

D.14-12-053
AET Implementation

AL 4484-E-A

0.01214 0.01069 0.01087 0.00907 0.00112 0.00528 0.01051 0.00726 0.00816 0.00852

1/1/2016
2016 ERRA Forecast

D.15-12-022
AET Implementation

AL 4696-E-A

0.02363 0.01818 0.01912 0.01615 0.00281 0.01352 0.01927 0.01306 0.01448 0.01501

1/1/2017
2017 ERRA Forecast
D.16-12-00x  - Pending

AET Implementation
AL 4096-E-A - Pending

0.03010 0.02267 0.02323 0.01947 0.00437 0.01053 0.02200 0.01580 0.01732 0.01869
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PG&E PCIA RATE CHANGE 2012 - 2017 
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PG&E PCIA RATE PERCENT CHANGE 2012 - 2017 
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PG&E TOTAL PORTFOLIO COSTS 2012 - 2017 

Line 
No. Description

2009 
Vintage

2010 
Vintage

2011 
Vintage

2012 
Vintage

2013
 Vintage

2014
 Vintage

2015
 Vintage

2016
 Vintage 2017 Vintage

Line 
No.

1 2017 Total Portfolio Cost ($1000) 4,533,577$      5,018,455$      5,210,752$      5,427,798$      5,470,301$      5,488,465$      5,495,279$      5,506,002$      5,506,002$   1
2 2016 Total Portfolio Cost ($1000) 4,766,664$      5,225,679$      5,405,749$      5,580,328$      5,639,105$      5,646,227$      5,656,460$      5,656,460$      2
3 2015 Total Portfolio Cost ($1000) 4,569,127$      5,075,160$      5,244,160$      5,400,076$      5,466,710$      5,480,004$      5,480,004$      3
4 2014 Total Portfolio Cost ($1000) 4,764,593$      5,244,445$      5,416,464$      5,549,322$      5,575,988$      5,575,988$      4
5 2013 Total Portfolio Cost ($1000) 4,677,650$      5,066,254$      5,234,684$      5,291,548$      5,291,548$      5
6 2012 Total Portfolio Cost ($1000) 4,463,277$      4,721,738$      4,739,035$      4,739,035$      6

PG&E Portfolio Costs
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PG&E TOTAL PORTFOLIO GENERATION 2012 - 2017 

Line 
No. Description

2009 
Vintage

2010 
Vintage

2011 
Vintage

2012 
Vintage

2013
 Vintage

2014
 Vintage

2015
 Vintage

2016
 Vintage

2017 
Vintage

Line 
No.

1 2017 Total Portfolio Generation (includes line losses) (GWh)               47,011               49,938               51,479               53,857               54,209               54,366               54,782               54,837         54,837 1
2 2016 Total Portfolio Generation (includes line losses) (GWh) 52,969             55,862             57,299             59,437             59,830             59,966             60,098             60,098             2
3 2015 Total Portfolio Generation (includes line losses) (GWh) 52,586             55,565             56,880             58,701             58,889             59,108             59,108             3
4 2014 Total Portfolio Generation (includes line losses) (GWh) 54,915             57,732             58,997             60,725             60,727             60,727             4
5 2013 Total Portfolio Generation (includes line losses) (GWh) 61,383             63,773             64,992             65,992             65,992             5
6 2012 Total Portfolio Generation (includes line losses) (GWh) 62,688             64,223             64,259             64,259             6

PG&E Generation at Customer Meter
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PG&E MARKET PRICE BENCHMARK 2012 - 2017 

Line 
No. Description

2009 
Vintage

2010 
Vintage

2011 
Vintage

2012 
Vintage

2013
 Vintage

2014
 Vintage

2015
 Vintage

2016
 Vintage 2017 Vintage

Line 
No.

1 2017 Benchmark ($/MWh) 61.40$             63.29$             63.68$             63.81$             64.34$             65.09$             65.18$             65.19$             65.19$          1
2 2016 Benchmark ($/MWh) 61.69$             64.35$             65.00$             65.36$             66.33$             66.34$             66.36$             66.36$             2
3 2015 Benchmark ($/MWh) 70.39$             74.77$             75.60$             76.06$             77.48$             77.56$             77.56$             3
4 2014 Benchmark ($/MWh) 70.89$             75.17$             76.09$             76.25$             77.08$             77.08$             4
5 2013 Benchmark ($/MWh) 67.31$             69.96$             72.14$             72.35$             72.35$             5
6 2012 Benchmark ($/MWh) 62.23$             62.96$             62.97$             62.97$             6

PG&E Market Price Benchmark
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PG&E AVERAGE PORTFOLIO COSTS ($/MWH), BY VINTAGE) 

Line No. Description
 2009 

Vintage 
 2010 

Vintage 
 2011 

Vintage 
 2012 

Vintage 
 2013

 Vintage 
 2014

 Vintage 
 2015

 Vintage 
 2016

 Vintage 
 2017 

Vintage Line No.
1 2017 Forecast Year - Average Portfolio ($/MWh) 96.44$       100.49$     101.22$     100.78$     100.91$     100.95$     100.31$     100.41$     100.41$     1
2 2016 Forecast Year - Average Portfolio ($/MWh) 89.99$       93.55$       94.34$       93.89$       94.25$       94.16$       94.12$       94.12$       2
3 2015 Forecast Year - Average Portfolio ($/MWh) 86.89$       91.34$       92.20$       91.99$       92.83$       92.71$       92.71$       3
4 2014 Forecast Year - Average Portfolio ($/MWh) 86.76$       90.84$       91.81$       91.38$       91.82$       91.82$       4
5 2013 Forecast Year - Average Portfolio ($/MWh) 76.20$       79.44$       80.54$       80.19$       80.19$       5
6 2012 Forecast Year - Average Portfolio ($/MWh) 71.20$       73.52$       73.75$       73.75$       6

PG&E Indifference Calculation Average Portfolio Costs
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PG&E MPB VS. AVERAGE PORTFOLIO COSTS 2012 VINTAGE 

Line No. Description
 2009 

Vintage 
 2010 

Vintage 
 2011 

Vintage 
 2012 

Vintage 
 2013

 Vintage 
 2014

 Vintage 
 2015

 Vintage 
 2016

 Vintage 
 2017 

Vintage Line No.
1 2017 Benchmark ($/MWh)  $      61.40  $      63.29  $      63.68  $      63.81  $      64.34  $      65.09  $      65.18  $      65.19  $      65.19 1
2 2017 Forecast Year - Average Portfolio ($/MWh) 96.44$       100.49$     101.22$     100.78$     100.91$     100.95$     100.31$     100.41$     100.41$     2
3 2016 Benchmark ($/MWh) 61.69$       64.35$       65.00$       65.36$       66.33$       66.34$       66.36$       66.36$       3
4 2016 Forecast Year - Average Portfolio ($/MWh) 89.99$       93.55$       94.34$       93.89$       94.25$       94.16$       94.12$       94.12$       4
5 2015 Benchmark ($/MWh) 70.39$       74.77$       75.60$       76.06$       77.48$       77.56$       77.56$       5
6 2015 Forecast Year -  Average Portfolio ($/MWh) 86.89$       91.34$       92.20$       91.99$       92.83$       92.71$       92.71$       6
7 2014 Benchmark ($/MWh) 70.89$       75.17$       76.09$       76.25$       77.08$       77.08$       7
8 2014 Forecast Year - Average Portfolio ($/MWh) 86.76$       90.84$       91.81$       91.38$       91.82$       91.82$       8
9 2013 Benchmark ($/MWh) 67.31$       69.96$       72.14$       72.35$       72.35$       9

10 2013 Forecast Year - Average Portfolio ($/MWh) 76.20$       79.44$       80.54$       80.19$       80.19$       10
11 2012 Benchmark ($/MWh) 62.23$       62.96$       62.97$       62.97$       11
12 2012 Forecast Year - Average Portfolio ($/MWh) 71.20$       73.52$       73.75$       73.75$       12

Market Price Benchmark and Indifference Calculation Average Total Portfolio Costs

1414 
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PG&E MARKET PRICE BENCHMARK, BY COMPONENT 2012-2017 

Line No. MPB - 2012  Vintage, by Component
2017 

Forecast
2016 

Forecast
2015 

Forecast
2014 

Forecast
2013 

Forecast
2012 

Forecast Line No.
1 Brown 37.33$       34.87$       43.73$       41.39$       41.27$       35.23$       1
2 Capacity Adder 13.67$       12.88$       9.55$         10.77$       12.79$       13.07$       2
3 Green Adder 12.80$       17.61$       22.78$       24.09$       18.29$       14.66$       3
4 MPB at Generator 63.81$       65.36$       76.06$       76.25$       72.35$       62.97$       4
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PG&E MARKET PRICE BENCHMARK 2012 - 2017 
Line No. Brown MPB - 2012  Vintage 2017 Forecast 2016 Forecast 2015 Forecast 2014 Forecast 2013 Forecast 2012 Forecast Line No.

1 Brow n Energy  only 37.33$            34.87$            43.73$            41.39$            41.27$            35.23$            1
2 Capacity  adder 13.67$            12.88$            9.55$              10.77$            12.79$            13.07$            2
3 Brow n MPB - 2012 Vintage 51.01$            47.75$            53.28$            52.16$            54.06$            48.30$            3

Line No. Green MPB - 2012  Vintage, by Component Line No.
1 Brow n MPB 51.01$            47.75$            53.28$            52.16$            54.06$            48.30$            1
2 Green Premium (ex cludes energy  & capacity ) 31.64$            45.57$            57.69$            65.81$            60.17$            60.32$            2
3 Green MPB - 2012 Vintage 82.65$            93.32$            110.97$          117.97$          114.23$          108.62$          3
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BROWN AND GREEN MARKET PRICE BENCHMARK 2012 - 2017 

Line No. Brown MPB and Green MPB - 2012  Vintage 2017 Forecast 2016 Forecast 2015 Forecast 2014 Forecast 2013 Forecast 2012 Forecast Line No.
1 Brow n MPB - 2012 Vintage 51.01$            47.75$            53.28$            52.16$            54.06$            48.30$            1
2 Green MPB - 2012 Vintage 82.65$            93.32$            110.97$          117.97$          114.23$          108.62$          2

146



18 

GREEN MPB INPUTS AND 2012 VINTAGE PORTFOLIO 
RENEWABLE % 

Line No. MPB Inputs
2017 

Forecast
2016 

Forecast
2015 

Forecast
2014 

Forecast
2013 

Forecast
2012 

Forecast Line No.
1 IOU Green Premium 38.70$       59.23$       77.18$       89.04$       81.02$       80.17$       1
2 DOE Premium 16.64$       16.55$       16.28$       16.45$       15.87$       18.15$       2

4 IOU Green Premium @ 68% 26.32$       40.28$       52.48$       60.55$       55.09$       54.51$       4
5 DOE Premium @ 32% 5.32$         5.30$         5.21$         5.26$         5.08$         5.81$         5
6 Green Premimum 31.64$       45.57$       57.69$       65.81 60.17 60.32 6
7 Portfolio Renewable Percentage 38.2% 36.5% 37.3% 34.5% 28.7% 22.9% 7
8 Green Adder 12.08$       16.62$       21.49$       22.72$       17.26$       13.83$       8
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TOTAL PORTFOLIO INDIFFERENCE RESULTS AND 
DRIVERS FOR CHANGE 

Line 
No. Description 2017 

Vintage
Line 
No.

1 Total Portfolio Generation at generator (GWh) 58,338          1 Variance 2017 vs. 2016 PCIA Impact % Contribution
2 Total Portfolio Generation at customer meter (includes line losses) (GWh) 54,837          2 ($1000s) to Total Change
3 Total Portfolio Cost ($1000) 5,506,002$   3 Total Portfolio Cost ($1000) -$150,458 -$150,458 -51.7%
4 Benchmark ($/MWh) 65.19$          4 Benchmark Price Change ($/MWh) -$1.17 $70,314 24.2%
5 Market Value ($1000) 3,574,847$   5 Market Value - Quanity Change (MWh) (5,260)                    $342,912 117.9%
6 NBC Vintaged Portfolio of Above Market Costs (Line 3 - Line 5) 1,931,155$   6 $262,769 90.3%
7 7
8 Indifference Results, current year (excludes ff&u) ($1000) 1,931,155$   8

9 2016 Cummulative Indifference Amount -$              9
10 2017 Cumulative Indifference Amount (prior year(s) + current year results) 1,931,155$   10
11 2017 Cumulative  Indifference Amount w/ ff&u 1,954,107$   11 Change in ff&u $259,273 $3,123 1.1%

12 Indifference Amount Revenue Requirement 1,954,107$   12
13 Ongoing CTC Cost RRQ ($1000) 76,668$        13 Ongoing CTC Cost RRQ ($1000) -$25,078 $25,078 8.6%
14 Ongoing CTC - EOY MTCBA Balance ($1000) -$              14
15 PCIA RRQ ($1000) = Indifference - Ongoing CTC (Line 12 - line 13) 1,877,438$   15 Indifference net of OCTC ($1000s) $290,969 100.0%

Indifference net of OCTC (% Change) 18%

2017 ERRA Forecast
Total Portfolio Indifference

Table 9-4
 Vintaged 

Drivers for Rate Change
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TOTAL PORTFOLIO INDIFFERENCE RESULTS AND DRIVERS FOR 
CHANGE 

Line 
No. Description

2015
 Vintage

Line 
No.

1 Total Portfolio Generation at generator (GWh) 63,934          1 Variance 2016 vs. 2015 PCIA Impact % Contribution
2 Total Portfolio Generation at customer meter (includes line losses) (GWh) 60,098          2 ($1000s) to Total Change
3 Total Portfolio Cost ($1000) 5,656,460$   3 Total Portfolio Cost ($1000) $176,455 $176,455 24.7%
4 Benchmark ($/MWh) 66.36            4 Benchmark Price Change ($/MWh) -$11.20 $662,011 92.8%
5 Market Cost ($1000) 3,988,073$   5 Market Value - Quanity Change (MWh) 989                         -$65,659 -9.2%
6 NBC Vintaged Portfolio of Above Market Costs (Line 3 - Line 5) 1,668,386$   6 $772,807 108.3%
7 7
8 Indifference Results, current year (excludes ff&u) ($1000) 1,668,386$   8

9 2015 Cumulative Indifference Amount -$              9
10 2016 Cumulative Indifference Amount (prior year(s) + current year results) 1,668,386$   10
11 2016 Cumulative  Indifference Amount w/ ff&u 1,688,215$   11 Change in ff&u $782,012 $9,205 1.3%

12 Indifference Amount Revenue Requirement 1,688,215$   12
13 Ongoing CTC Cost RRQ ($1000) 101,746$      13 Ongoing CTC Cost RRQ ($1000) $68,282 -$68,282 -9.6%
14 Ongoing CTC - EOY MTCBA Balance ($1000) -$              14
15 PCIA RRQ ($1000) = Indifference - Ongoing CTC (Line 12 - line 13) 1,586,469$   15 Indifference net of OCTC ($1000s) $713,730 100.0%

Indifference net of OCTC (% Change) 78%

Line 
No. Description

2015
 Vintage

Line 
No.

1 Total Portfolio Generation at generator (GWh) 62,881          1 Variance 2015 vs. 2014 PCIA Impact % Contribution
2 Total Portfolio Generation at customer meter (includes line losses) (GWh) 59,108          2 ($1000s) to Total Change
3 Total Portfolio Cost ($1000) 5,480,004$   3 Total Portfolio Cost ($1000) -$95,983 -$95,983 -239.1%
4 Benchmark ($/MWh) 77.56            4 Benchmark Price Change ($/MWh) $0.48 -$29,149 -72.6%
5 Market Cost ($1000) 4,584,425$   5 Market Value - Quanity Change (MWh) (1,619)                    $125,569 312.8%
6 NBC Vintaged Portfolio of Above Market Costs (Line 3 - Line 5) 895,580$      6 $436 1.1%
7 7
8 Indifference Results, current year (excludes ff&u) ($1000) 895,580$      8

9 2014 Cumulative Indifference Amount -$              9
10 2015 Cumulative Indifference Amount (prior year(s) + current year results) 895,580$      10
11 2015 Cumulative  Indifference Amount w/ ff&u 906,203$      11 Change in ff&u $1,401 $965 2.4%

12 Indifference Amount Revenue Requirement 906,203$      12
13 Ongoing CTC Cost RRQ ($1000) 33,464$        13 Ongoing CTC Cost RRQ ($1000) -$38,741 $38,741 96.5%
14 Ongoing CTC - EOY MTCBA Balance ($1000) -$              14
15 PCIA RRQ ($1000) = Indifference - Ongoing CTC (Line 12 - line 13) 872,739$      15 Indifference net of OCTC ($1000s) $40,142 100.0%

Indifference net of OCTC (% Change) 5%

Total Portfolio Indifference

2016 ERRA Forecast 
Total Portfolio Indifference

2015 ERRA Forecast 
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TOTAL PORTFOLIO INDIFFERENCE RESULTS AND 
DRIVERS FOR CHANGE 

Line 
No. Description

2013
 Vintage

Line 
No.

1 Total Portfolio Generation at generator (GWh) 64,603          1 Variance 2014 vs. 2013 PCIA Impact % Contribution
2 Total Portfolio Generation at customer meter (includes line losses) (GWh) 60,727          2 ($1000s) to Total Change
3 Total Portfolio Cost ($1000) 5,575,988$   3 Total Portfolio Cost ($1000) $284,440 $284,440 71.5%
4 Benchmark ($/MWh) 77.08            4 Benchmark Price Change ($/MWh) $4.73 -$312,140 -78.5%
5 Market Cost ($1000) 4,680,844$   5 Market Value - Quanity Change (MWh) (5,264)                    $405,784 102.0%
6 NBC Vintaged Portfolio of Above Market Costs (Line 3 - Line 5) 895,143$      6 $378,084 95.0%
7 7
8 Indifference Results, current year (excludes ff&u) ($1000) 895,143$      8

9 2013 Cumulative Indifference Amount -$              9
10 2014 Cumulative Indifference Amount (prior year(s) + current year results) 895,143$      10
11 2014 Cumulative  Indifference Amount w/ ff&u 904,802$      11 Change in ff&u $382,163 $4,080 1.0%

12 Indifference Amount Revenue Requirement 904,802$      12
13 Ongoing CTC Cost RRQ ($1000) 72,205$        13 Ongoing CTC Cost RRQ ($1000) -$15,623 $15,623 3.9%
14 Ongoing CTC - EOY MTCBA Balance ($1000) -$              14
15 PCIA RRQ ($1000) = Indifference - Ongoing CTC (Line 12 - line 13) 832,597$      15 Indifference net of OCTC ($1000s) $397,786 100.0%

Indifference net of OCTC (% Change) 91%

Line 
No. Description

2013
 Vintage

Line 
No.

1 Total Portfolio Generation at generator (GWh) 70,204          1 Variance 2013 vs. 2012 PCIA Impact % Contribution
2 Total Portfolio Generation at customer meter (includes line losses) (GWh) 65,992          2 ($1000s) to Total Change
3 Total Portfolio Cost ($1000) 5,291,548$   3 Total Portfolio Cost ($1000) $552,513 $552,513 -318.8%
4 Benchmark ($/MWh) 72.35            4 Benchmark Price Change ($/MWh) $9.38 -$602,960 347.9%
5 Market Cost ($1000) 4,774,488$   5 Market Value - Quanity Change (MWh) 1,733                      -$125,367 72.3%
6 NBC Vintaged Portfolio of Above Market Costs (Line 3 - Line 5) 517,060$      6 -$175,813 101.5%
7 7
8 Indifference Results, current year (excludes ff&u) ($1000) 517,060$      8

9 2012 Cumulative Indifference Amount -$              9
10 2013 Cumulative Indifference Amount (prior year(s) + current year results) 517,060$      10
11 2013 Cumulative  Indifference Amount w/ ff&u 522,639$      11 Change in ff&u -$177,710 -$1,897 1.1%

12 Indifference Amount Revenue Requirement 522,639$      12
13 Ongoing CTC Cost RRQ ($1000) 87,828$        13 Ongoing CTC Cost RRQ ($1000) -$4,411 $4,411 -2.5%
14 Ongoing CTC - EOY MTCBA Balance ($1000) -$              14
15 PCIA RRQ ($1000) = Indifference - Ongoing CTC (Line 12 - line 13) 434,811$      15 Indifference net of OCTC ($1000s) ($173,299) 100.0%

Indifference net of OCTC (% Change) -28%

2013 ERRA Forecast 
Total Portfolio Indifference

2014 ERRA Forecast 
Total Portfolio Indifference
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# 2 – IDEAS FOR 
IMPROVING DATA ACCESS 
AND TRANSPARENCY  
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PG&E TOTAL PORTFOLIO CONTRACTS – POST 
2002-GENERATION 

PG&E - 2017 PCIA Forecast:  Post-2002 Genera

 Resource Type Vintage 
2005

Vintage 
2006

Vintage 
2007

Vintage 
2008 Vintage 2009 Vintage 

2010
Vintage 

2011
Vintage 

2012
Vintage 

2013
Vintage 

2014
Vintage 

2015
Vintage 

2016 Total

 Conventional 0 3 0 1 15 0 2 3 2 5 1 3 35 14%
 < 5 Years 1 4 2 2 2 5 3

 < 15 Years 2 1 11 1
 < 25 Years 1

 Renew 4 0 2 10 25 26 40 31 28 7 20 5 198 80%
 <= 5 Years 1 2 10 3

 <= 15 Years 3 2 6 8 6 4 2
 <= 25 Years 2 7 37 22 3 18 5
UOG 0 1 0 1 1 7 3 3 0 0 0 0 16 6%
 <= 5 Years 1 1 1 7 3

 <= 10 Years 3
Total 4 4 2 12 41 33 45 37 30 12 21 8 249 100%
Percent by Count 2% 2% 1% 5% 16% 13% 18% 15% 12% 5% 8% 3% 100%

Percentage 
by Contract 

Type
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PG&E TOTAL PORTFOLIO CONTRACTS – POST-2002 GENERATION 
PG&E - 2017 PCIA 

Forecast:  Post-2002 
Generation

Vintage 
2005

Vintage 
2006

Vintage 
2007

Vintage 
2008

Vintage 
2009

Vintage 
2010

Vintage 
2011

Vintage 
2012

Vintage 
2013

Vintage 
2014

Vintage 
2015

Vintage 
2016 Total

&' &' (' )' (*' (+' (,' ()' (&' )' ,' +' (--'
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PG&E TOTAL PORTFOLIO COMPOSITION - 
Post-2002 Generation 

PG&E - 2017 PCIA

 Above Mkt Cost by 
Resource Type 

Vintage 
2005

Vintage 
2006

Vintage 
2007

Vintage 
2008 Vintage 2009 Vintage 

2010
Vintage 

2011
Vintage 

2012
Vintage 

2013
Vintage 

2014
Vintage 

2015
Vintage 

2016 Total
Percentage 
by Contract 

Type
 Conventional  $            0  $    57,527  $            0  $   141,332  $       199,798  $            0  $    13,615  $     (8,664)  $    13,595  $      7,434  $          (34)  $      7,208  $        431,811 !"#

 Renew  $     6,538  $            0  $    14,426  $  202,581  $      518,941  $  254,643  $    51,221  $    43,189  $     6,095  $        553  $         (45)  $       (120)  $    1,098,022 $%#

UOG 0$             78,925$     0$             101,311$    34,438$         39,398$     27,007$     27,463$     0$             0$             0$             0$             308,543$         &'#

Total 6,538$       136,452$    14,426$     445,225$    753,177$        294,041$    91,842$     61,988$     19,690$     7,987$       (79)$           7,088$       1,838,375$      &%%#
Total Portfolio % 0.36% 6.20% 0.78% 21.88% 44.53% 15.99% 5.00% 3.37% 1.07% 0.43% 0.00% 0.39% 100%
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PG&E TOTAL PORTFOLIO COMPOSITION – POST 
2002-GENERATION 
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# 3 – MODIFICATIONS 
WITHIN THE EXISTING 
PCIA FRAMEWORK  
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RENEWABLE BENCHMARK 
IMPROVEMENTS 

Identified Concerns* Potential Changes 

DOE data: 
•  DOE data is not updated regularly 

(i.e. out of 74 tariffs on the 
website, only 63 tariffs are used 
by the IOUs) 

•  DOE data is based on price of 
voluntary renewable programs—
not necessarily a measurement for 
“market price of renewables” 

•  Manually update DOE data and only use current tariffs used today  

IOU-specific data: 
•  IOU data is confidential and not 

aggregated until October—should 
use a publicly available source 

* Concerns raised in the first two Working Group meetings 

FOR DISCUSSION 

Note: The objective of the session is to identify and define potential changes 
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ALTERNATIVE DATA SOURCE FOR 
CAPACITY BENCHMARK 

Identified Concerns* Potential Changes 
•  CEC value is not updated regularly 
•  Ongoing Combustion Turbine costs are not 

an appropriate proxy for current market 
price of capacity 

•  Potential missing element of ISO 
administered capacity payment (RUCC) not 
included in current benchmark calculation 
impacting the market price (?)  

•  Tracking CPM  
•  Comparison of capacity values and 

valuation methodology used in LTPP, GRC 
Phase 2 and PCIA calculation and 
understand the rationale behind the 
differences 

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 
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PCIA TRUE-UP 
Identified Concerns* Potential Changes 

•  Forecast errors present cost-
shift risk 

•  How to define the “true up” – 
elements of a true up, the 
methodology to compare 
forecast vs. actual costs and 
revenues, and frequency to 
do it 

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 
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ALTERNATIVE METHODOLOGY TO 
ALLOCATE INDIFFERENCE AMOUNT 

Identified Concerns* Potential Changes 

•  Top 100 hours not necessarily 
representative of rate group 
contribution to generation costs 
- Does not represent median or 
average customer usage 

•  Does not reflect geographic 
differences in generation costs 
[CCA] 

•  Results in a disproportionately 
high PCIA for residential 
customers [CCA] 

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 
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CAP ON ANNUAL PCIA AMOUNTS 

Identified Concerns* Potential Changes 

•  Limits volatility 
•  Should existing liability of 

departing customers follow 
them? Who would finance any 
amount still owed over the cap?  

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 
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OTHER CONCERNS AND/OR 
RECOMMENDATIONS? 

Identified Concerns Potential Changes 

 
 

FOR DISCUSSION 
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# 4 – ALTERNATIVES TO PCIA: 
DEVELOP COMMON 
UNDERSTANDING OF POTENTIAL 
ALTERNATIVES TO PCIA  
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PCIA ALTERNATIVE: CONTRACT ASSIGNMENT 

Identified Concerns* Potential Changes 
•  Selecting individual contracts 

presents legal (contract terms), 
financial (credit), and equity (which 
contracts) challenges. 

•  Many contracts were signed at a 
much higher price than LSEs would 
pay for the same asset. 

•  Some LSEs may have appetite for 
these contracts, while others may not. 

 

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 

164



36 

PCIA ALTERNATIVE: LUMP SUM PAYMENT 

Identified Concerns* Potential Changes 
•  Determining which costs and savings 

should be included is potentially 
complex. 

•  Is lump sum amount based on future 
NBCs under current rules, the cost of 
contracts less their value if sold, etc.  

•  True-up mechanism ensures 
indifference but reduces certainty. 

•  How are future legislative/policy 
requirements implemented? 

FOR DISCUSSION 

* Concerns raised in the first two Working Group meetings 

Note: The objective of the session is to identify and define potential changes 
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Attachment D 

Website List with Public Information for Electric Generation Resources 
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Presentations from PCIA Working Group Meeting #4, January 23, 2017 
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PCIA WORKING GROUP 
MEETING January 23, 2017 
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SAFETY AND EVACUATION 

2 
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3 

AGENDA  
10:00 – 10:15 Welcome, introduction, safety moment 

10:15 – 10:45 Ideas related to changing the current PCIA benchmark  

10:45 – 11:45 Alternatives to current PCIA framework – Part I  

11:45 – 12:30 Lunch break 

12:30 – 13:30 Alternatives to current PCIA framework – Part II  

13:30 – 14:30 Areas to improve data access and transparency – potential areas to include in a petition 
for modification 
•  Outline of the proposed final report documenting topics discussed and information 

shared within the Working Group 
•  Uniform documentation of some of the PCIA work papers  
•  Uniform interpretation of confidentiality in the PCIA  
•  Other proposals  
 

14:30 – 15:00 Wrap up & next steps – Focus of the Working Group through end of March 
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DIAL-IN INFORMATION 

  Phone dial-in information: 

 10:00 – 15:00 

 Call-in: 626-543-6758 

 Conference ID: 55136706 

!"+#$"%&/Los Angeles - SCE Building - 2244 Walnut Grove Ave., Rosemead 

4 
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IDEAS RELATED TO 
CHANGING THE CURRENT 

PCIA BENCHMARK  
5 

175



6 

MPB ALTERNATIVE  
SONOMA CLEAN POWER 

Identified Concerns Recommendation/Improvement Ideas 
•  The current MPB based on an 

outdated premise that the IOUs must 
sell existing resources to 
accommodate the loss of CCA/DA 
load. The MPB originally addressed 
departing load leaving stranded 
DWR contracts. Now IOUs are 
procuring for load growth and new 
RPS. 

-  MPB should be based on the bundled procurement avoided by CCA/
DA load 

-  The correct premise is that the CCA/DA load has departed and 
removed the obligation of the IOUs to procured ADDITIONAL 
resources, thus saving bundled customers those costs into the future.  

-  The MPB should be based on the avoided costs of those additional 
resources.  

-  IOUs have solid data on those costs—the mix of PPAs and UOG 
resource costs incrementally acquired since the departure of the 
CCA/DA customer.  

-  The MPB then changes by vintage to reflect the entire stream of PPA/
UOG contracts since the initial exit year for each CCA or DA 
customer, not just the average of PPAs signed over the last year. 

-  This method had computational and transparency advantages over 
the current method. 
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MPB ALTERNATIVE – MERGED 
PROCUREMENT 

178



MPB ALTERNATIVE – ACTUAL 
PROCUREMENT 
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MPB ALTERNATIVE – AVOIDED 
COSTS 
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SUMMARY OF 
ALTERNATIVES TO PCIA 

12 
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OVERVIEW 

  During the PCIA Working Group Meetings, a number of 
parties have raised proposals to replace the PCIA with 
other alternatives for cost allocation 

  This presentation summarizes some of the proposed PCIA 
alternatives suggested by various PCIA Working Group 
participants and considers issues with each of these 
alternatives 

    

13 
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ALTERNATIVE #1:  PRO RATA 
ALLOCATION OF ATTRIBUTES AND 
COSTS  

14 

Description: 

  Allocate annually the proportionate ESP/CCA share of net costs and attributes of the IOU portfolio, 
based upon vintage:  
"  Net cost is based on the difference between actual portfolio cost and market revenues 
"  CCA/ESP receives proportional allocation of RECs and RA capacity but IOU remains the contract 

counterparty and retains contract, resource management, and payment obligations 
"  Uses annual forecast and annual true-up of both costs and actual market revenues(1) 

  Allocation approach applies to all eligible customers, (2) vintaged based on departure date. 

  Net portfolio costs and attributes that are allocated to LSEs will be removed from the IOU portfolio; 
bundled service generation rates will be based on the remaining portfolio costs and attribute value. 

Addressing Bundled Customer Indifference:(3) 

Costs and benefits are allocated to all customers based on actual net costs and benefits incurred. 

1)  While CAM includes a true-up for actual costs incurred, this alternative would also include a true-up for actual revenues received. 
2)  Direct Access customers that did not receive bundled service procurement services during the 2000-01 Energy Crisis are excluded. 
3)  AB 117, D 04-12-048, and SB 350 require that bundled retail customers remain indifferent to load departure. 
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PRO RATA ALLOCATION OF 
ATTRIBUTES AND COSTS 
CONSIDERATIONS  

15 

Allocation Issues   
"  Benefits (e.g., Resource Adequacy and Renewable Energy Credits) will be 

allocated in the same manner that net costs are allocated. 
"  If CCA/ESP does not want to maintain their full pro rata share of attributes, the 

CCA/ESP is able to sell them directly as opposed to an administratively 
established valuation as used in today’s PCIA. 

Regulatory approval 
"  CPUC approval is required for a new approach 
"  Regulatory changes may be required to ensure IOUs retain and CCAs/ESPs 

receive full value of attributes (e.g., transfer of PCC 1 RECs)  
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ALTERNATIVE #2:  BUY-OUT OF 
PCIA OBLIGATION 

Description 

  Mutually agreeable buy-out negotiated by a CCA/ESP and IOU 
"  For example: Structured tariff offering or a negotiated agreement between the CCA/ESP and IOU that is 

submitted to the Commission via an Application for approval 

  Buy-out amount would be: 
"  Based on the payment required for bundled customer indifference, to include a risk premium to be paid for by 

the CCA/ESP to account for the possibility of underestimation  
"  Based on defined load within geographical service territory 
Additional service phase-in (load and/or geographical territory expansion) would require additional negotiated 
lump sum buy-out payments 

   IOUs retain existing contract obligations and attributes 

  Buy-out payments reduce the total portfolio costs used to determine bundled service generation rates and PCIA 
rates for customers served by non-participating LSEs 

Addressing Bundled Customer Indifference: 

Risk premium is included to prevent against underestimation of the required buy-out amount for indifference.  
Potential periodic refunds to the CCA/ESP could be used in the case of overestimation.  

16 

186



BUY-OUT OPTION 
CONSIDERATIONS 

17 

How to estimate the payment 
"  Payment could be calculated to reflect NPV of forecasted PCIA requirements 

attributable to the CCA/ESP through the life of the contracts and UOG resources , 
to include a risk premium for market price uncertainty.   

"  Buy-out may be structured in $/MW or $/MWh and would not be adjusted down 
later if CCA/ESP were to experience load loss.  Parties will need to agree upon:  
"  Long-term discount rate and confidence interval used for risk premium.  Risk 

premium will need to consider possibility that IOUs may not be able to sell all 
of the excess resources in their portfolios resulting from load departure at 
forecasted market prices. 

"  Whether and how often the IOUs would provide periodic refunds to the CCA/
ESP  

"  Updated PCIA market benchmarks to more accurately reflect forecasted 
market values  
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BUY-OUT OPTION 
CONSIDERATIONS (CONT.) 

18 

How to collect payment  
"  Parties could agree to either a one-time lump sum payment or a payment plan, plus 

interest.  Parties will need to agree upon:  
"  Interest rate and term for potential payment plan 
"  Level and type of credit support required under a payment plan 
"  How potential periodic refunds from the IOU to the CCA/ESP would affect 

payment plan 
"  How would opt-out payments be distributed annually to prevent rate volatility to 

bundled service and non-participating LSEs’ customers. 

Impact of numerous individual negotiations and additional departing load 
"  To ensure regulatory approval and transparency, buy-out principles and framework 

would need to be largely the same across individual negotiations 
"  Buy-out terms (e.g. interest rate) may vary between individual negotiations and 

increases in load departure would be subject to new negotiations and terms 
"  Parties will need to agree upon frequency of negotiations for additional load 

departure 
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BUY-OUT OPTION 
CONSIDERATIONS (CONT.) 

19 

Regulatory approval 
"  CPUC approval of any buy-out is required 
"  CPUC approval and timing of approval is not certain and will need to be considered 

when parties agree upon frequency of negotiations and potential refunds 
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ALTERNATIVE #3:  ASSIGNMENT OF 
IOU CONTRACTS TO CCAS/ESPS 

20 

Description: 

•  Mutually agreeable assignment of subset of IOU contracts to CCA/ESP 

•  IOUs would identify potential contracts and seek counterparty consent for disclosure 
in order to include them in assignment discussions 

•  CCAs/ESP would assume contract and resource management, as well as payment 
obligations going forward 

•  IOUs would have no future rights or obligations in those contracts for the period 
after the assignment 

Addressing Bundled Customer Indifference: 

Given unlikely ability to match contract obligations with departing load obligations, 
additional negotiated payments from the CCA/ESP to the IOU would be required 
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ASSIGNMENT OF IOU CONTRACTS 
CONSIDERATIONS  

21 

How to select contracts for assignment 
"  Contracts could be selected based on size of load departure and could mirror 

the average contract price, tenor, and resource mix of the portfolio at the time 
of load departure.  Parties will need to agree upon: 
"  The process for contract selection and maintaining commercial confidentiality 

of portfolio not assigned to CCA/ESP 
"  The process should a supplier not agree to disclose the contract terms 

(required first to market to the LSE) or to the contract assignment 
"  Payment of legal fees required to negotiate contract assignments. 
 

"  Composition of IOU portfolio may present challenges in identifying contracts to 
assign. 
"  IOUs cannot assure equitable treatment to LSEs (i.e., counterparty quality, 

contract terms) 
"  IOU contract selection would not be able to reflect vintaging. 
"  Partial assignment of contracts is not possible. 
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ASSIGNMENT OF IOU CONTRACTS 
CONSIDERATIONS (CONT.) 

22 

Regulatory and legislative approval 
"  CPUC approval of any contract assignment is required 
"  CPUC approval and timing of approval is not certain and will need to be factored 

in when parties agree upon frequency of negotiations 
"  Additional regulatory and/or legislative changes may be required to ensure IOU 

compliance with state procurement mandates 
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AREAS TO IMPROVE DATA 
ACCESS AND 

TRANSPARENCY 
23 
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OUTLINE OF THE PROPOSED FINAL 
REPORT 

24 

  Background and overview  
   Issues related to existing PCIA mechanism identified by parties and discussed during the 6-months 
engagement 
"  List of transparency & data access related issues 
"  List of issues related to the existing benchmark 
"  List of broader concerns related to PCIA  

  Overview of information shared by IOUs to address transparency & data access related issues 
"  Education of parties regarding the existing PCIA development, process, data inputs, calculation 

methodologies and available data sources 
"  Relevance of November update in PCIA rate calculation 
"  Historical changes of PCIA 
"  General drivers of PCIA   

"  Education of parties regarding IOU’s CCA load forecast methodology 
"  Education of parties regarding IOU’s IOU contract requirements and limitations 
"  Consolidation of relevant publicly available data in one document with links. 

  Overview of ideas presented to address issues related to the existing benchmark 
  Overview of ideas presented to address broader concerns related to PCIA  
  Conclusions and next steps  
"  Recommendations to Improvement Data Access & Transparency: 
"  Improve consistency of some of the IOU work papers in IOUs’ annual ERRA Forecast applications 

(IOUs to propose uniform format) 
"  CPUC maintained webpage with links to relevant PCIA data sources 
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POTENTIAL WORK PAPERS TO 
IMPROVE CONSISTENCY AMONG 
IOUS 

25 

•  Table of Benchmarks, Pursuant to Resolution E-4475 

•  Vintaged Portfolio (costs, energy, and RA) 

•  Indifference Calculation by Portfolio 

•  Proposed PCIA and CTC Rates 
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SAFETY AND EVACUATION 

2 
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2 

AGENDA  
10:00 – 10:15 Welcome, introduction, safety moment 

10:15 – 11:15 Update on consensus items for Petition to Modify 
1)   Uniform documentation of PCIA work papers in ERRA 
2)   Uniform interpretation of confidentiality in the PCIA 
3)   Host location (CPUC website) and format of PCIA data 

11:15 – 11:45 Barriers and opportunities for non-profit LSEs to have enhanced data access 

11:45 – 12:45 Lunch break 

12:45 – 14:30 PCIA Alternatives 
1) Pro rata allocation: Clarify whether this is collective workgroup proposal or 
IOU-only 

a. If part of workgroup, identify necessary regulatory mechanisms for 
benefit allocation, ability of LSEs to monetize 

2) Update on items for Petition for Rulemaking: should pro-rata allocation, buy-out, 
or contract assignment be addressed? 

14:30 – 15:00 Timeline and process for Petition to Modify, potential Petitions for Rulemaking, and White 
Paper capturing process and feedback 
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DIAL-IN INFORMATION 

  Phone dial-in information: 

 10:00 – 15:00 

 Call-in: 626-543-6758 

    Conference ID: 90691795 

H!"#$!%&/Marin Clean Energy: 1125 Tamalpais Ave, San Rafael, CA 94901  

4 
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METHODOLOGY APPROACH 
February 8, 2017 
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EXECUTIVE SUMMARY 

5 

EQUITABLE ALLOCATION 
OF ACTUAL BENEFITS 

Load Serving Entities (LSEs) would receive a pro-rated allocation of 
resource attributes, including Resource Adequacy (RA), Renewable 
Energy Credits (RECs), and any future attributes. 

MARKET-BASED 
DETERMINATION OF 

ACTUAL COSTS 

Pro-rated net costs allocated to customers would be determined on 
a vintaged portfolio basis, based on forecast portfolio costs and 
market revenues, and would be trued up to reflect actual costs and 
revenues. 

OBJECTIVE 

The Portfolio Allocation Methodology (PAM) approach is intended to 
replace the “above-market” construct, which is based on 
administratively-set benchmarks, in order to ensure bundled 
customer indifference. 
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IOU Portfolio 

Capacity Value (RA) 

Green Attribute (REC) 

Energy & Ancillary  
Services Value 

Above Market Cost 

6 

BENEFITS 

•  Eliminates administratively-set 
benchmarks 

•  Clear, transparent, and effective 
$ No longer based on 

confidential data and market 
estimates 

•  Includes a true-up to reflect 
actual costs and value 

•  Meets statutory indifference 
requirement 

Allocated to all LSEs  

Monetized through 
CAISO market and 

allocated to all 
customers  

Paid for by all  
customers  

PAM OVERVIEW 

Costs and Benefits 

A Portfolio Allocation Methodology (PAM) replaces inaccurate and 
contentious administrative prices with true market valuation and an 

allocation of attributes. It is consistent with State Law, equitable to all 
customers and is effective at any level of load departure. 
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7 

SUMMARY: Include all resources in bundled service generation portfolio, including 
CTC-eligible resources; exclude CAM-eligible resources. 

INCLUDED RESOURCES 

•  Contracts 
'  PPAs that are ineligible for CAM (ex: 

RPS) 
'  New contracts > 1 year 
'  CTC-Eligible Contracts 

•  Pre-1996 QF Legacy 
•  Legacy Water district contracts 

•  UOG Facilities 
'  Pre-1997 (Nuclear & Hydro) 
'  Post-2002 (Fossil, Solar, Fuel Cells, 

Non-Distribution storage) 

EXCLUDED RESOURCES 

•  CAM Resources 
•  Contracts F 1 year 
•  Resources eligible for broad allocation 

(e.g., BioRAM/Tree Mortality) 

RESOURCES 
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8 

SUMMARY: Initial rate based on forecast of resource costs and revenues/charges 
from CAISO market; trued-up annually. 

CALCULATION OF NET COSTS 
COSTS 

•  Contract Costs 
'  PPA costs 
'  GHG compliance instrument costs 

•  Indirect Costs 
'  Fuel (e.g., natural gas, water, etc.) 
'  Hedging 

•  UOG Costs 
'  Capital 
'  O&M 
'  New Capital Upgrades 
 
 

Market Revenues 

•  Energy and Ancillary Service Revenues 
(all markets) 

•  Net CAISO grid management revenues/
costs, unit commitment revenues/costs, and 
“make whole” revenues/costs  

Excluded Costs: 
•  Congestion Revenue Rights  
•  Gas Storage 
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Resource Costs – Offsetting Revenues = PAM Amount 

 

• PAM Amount is calculated for each vintage resource portfolio, and allocated to 
departed customers based on assigned vintage consistent with D.16-09-044. 

• Net costs are trued-up in the ERRA Forecast proceeding based on actual 
portfolio performance and market settlement data using a balancing account 
(like CAM). 

9 

SUMMARY: Consistent with the current PCIA vintaging, costs are calculated and 
allocated to customers based on their date of departure.  Customers are 

responsible for their pro-rata share of the net costs of their vintaged portfolio. 

ALLOCATION AND TRUE-UP OF 
NET COSTS 
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10 

ALLOCATION OF BENEFITS: RECS 
ALLOCATION OF REC ATTRIBUTES 

ALLOCATION/ RECs allocated to the LSEs based on load share (not peak load) 

TIMING/ •  Forecasted yearly  
•  Allocated annually 

TRUE-UP/ Annually, to reflect changes to actual load share and actual changes 
to REC generation 

SUMMARY: RECs allocated to LSEs based on their annual energy load share. 
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ALLOCATION OF RA ATTRIBUTES 

ALLOCATION/ RA credit allocated to the LSEs based on forecast peak load share  

TIMING/ •  System, Local, and Flex RA credit forecasted annually 

RE-ALLOCATION/
Based on updates to monthly peak loads, amounts of RA credit are 
re-allocated:  
•  Details on timing to be developed 

11 

SUMMARY: Consistent with current CAM RA allocations, credit for System, Local, 
and Flexible RA will be allocated to LSEs based on forecast peak load share. 

ALLOCATION OF BENEFITS: 
RA ATTRIBUTES 
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EXAMPLE – ILLUSTRATIVE 
PROPOSAL FOR DISCUSSION 
PURPOSES ONLY 
# LSE X departs in 2001 
# Annual load of approximately 1,000 GWh and peak load of 185 MW 
# LSE X represents approximately 10% of IOU retail sales and 7% of peak load 

# CCA Y departs in 2010 
# Annual load of approximately 2,000 GWh and peak load of 600 MW 
# CCA represents approximately 20% of IOU retail sales and 24% of peak load 

# CCA Z departs in 2014 
# Annual load of approximately 3,000 GWh and peak load of 800 MW 
# LSE X represents approximately 30% of IOU retail sales and 32% of peak load 
 

12 
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13 

ALLOCATION OF COSTS – 
ILLUSTRATIVE 

1/ 2017 Portfolio costs and attributes are only assigned to bundled service customers and customers who depart after 2017  

E?%#'!"#"7%$%'&'@() *++,'-"#%4"./" *+,+'-"#%4"./" *+,0'-"#%4"./" 1 *+,2'-"#%4"./",3

() *+G/,/*-.//!"#$%&'( )*+++///////////////////////// 1
,- ..F///0"&1/!"#$%&'( ,*+++///////////////////////// ,*+++///////////////////////// 1
2- ..F/3/0"&1/!"#$%&'( 2*+++///////////////////////// 2*+++///////////////////////// 2*+++///////////////////////// 1
4- 5$6&78789/:;81<$1/0"&1/!"#$%&'( 4*+++///////////////////////// 4*+++///////////////////////// 4*+++///////////////////////// 1 4*+++/////////////////////////
=- >"(&</0"&1/5$'?"8'7@<$ )+*+++/////////////////////// A*+++///////////////////////// B*+++///////////////////////// 1 4*+++/////////////////////////

C- D8%#$6$8(&</!"#$%&'(/E$(/."'('/FGHI ,++G////////////////////////// )C+G////////////////////////// ),+G////////////////////////// 1 4+G/////////////////////////////
B- 457#"6"5%%.'7%%"'68'9/5%%*"#'-"#%4"./" +:+*++;'''''''''''''''''''' +:+,2<;'''''''''''''''''''' +:+,2,;'''''''''''''''''''' 1 +:+,++;''''''''''''''''''''
J- !/5%.'-A='7%%" +:+*++;'''''''''''''''''''' +:+>2<;'''''''''''''''''''' +:+?0@;'''''''''''''''''''' 1 +:+A0@;''''''''''''''''''''

A7%B%.'C"%#'&'@() *++,'-"#%4"./" *+,+'-"#%4"./" *+,0'-"#%4"./" 1 *+,2'-"#%4"./",3

A- 0KL/M/0"&1/F%(;&< )*,++///////////////////////// 1
)+- ..F///0"&1/F%(;&< )*A++///////////////////////// )*A++///////////////////////// 1
))- ..F/3/0"&1/F%(;&< 2*2++///////////////////////// 2*2++///////////////////////// 2*2++///////////////////////// 1
),- 5$6&78789/:;81<$1/0"&1/F%(;&< 2*A++///////////////////////// 2*A++///////////////////////// 2*A++///////////////////////// 1 2*A++/////////////////////////
)2- >"(&</0"&1/5$'?"8'7@<$ )+*2++/////////////////////// A*)++///////////////////////// B*,++///////////////////////// 1 2*A++/////////////////////////

)4- F%(;&</E$(/."'(' ,22G////////////////////////// )4BG////////////////////////// ),BG////////////////////////// 1 22G/////////////////////////////
)=- F%(;&</5$N$8;$'/."<<$%($1/O#"6/.;'("6$#' ,+CG////////////////////////// )C,G////////////////////////// ),2G////////////////////////// 1 2AG/////////////////////////////

)C-
>#;$/P?/F6";8(/("/&11/("/E$Q(//$&#R'/
!"#$%&'(/E$(/."'(

,BG///////////////////////////// & 4G/////////////////////////////// 1 FCIG/////////////////////////////

D#B"'EF

!"#"7%$%
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14 

ALLOCATION OF RECS – 
ILLUSTRATIVE 
)*%G'!"#$%%&''()@*+ E,,B'5"#'-"./" E,B,'5"#'-"./" E,B0'5"#'-"./" 1 E,B2'5"#'-"./"B3

H0 0<L/1/0234/!2.5I367 H8999///////////////////////// 1
:0 ..F/;/0234/!2.5I367 :8999///////////////////////// :8999///////////////////////// 1
<0 ..F/!/"#$%/&#'()$*+ ,-...///////////////////////// ,-...///////////////////////// ,-...///////////////////////// 1
/0 1(2$34345/674%8(%/"#$%/&#'()$*+ /-...///////////////////////// /-...///////////////////////// /-...///////////////////////// 1 /-.../////////////////////////
90 :#+$8/"#$%/1(*;#4*3<8( =.-.../////////////////////// >-...///////////////////////// ?-...///////////////////////// 1 /-.../////////////////////////

!"#$%%&'',40'A.."%%'/"5&
@0 !"#$%%&'',40&'/5'5"#'-"./" =-9../ABC D-.../ABC D-.../ABC 1 =-.../ABC
?0 "EF/G/"#$%/&#'()$*+ =.H .H .H 1 .H
I0 JJF/K/"#$%/&#'()$*+ D.H DDH .H 1 .H
>0 JJF/!/"#$%/&#'()$*+ ,.H ,,H /,H 1 .H
=.0 1(2$34345/674%8(%/"#$%/&#'()$*+ /.H //H 9?H 1 =..H

A%'6%.'7"%8'()@*+ E,,B'5"#'-"./" E,B,'5"#'-"./" E,B0'5"#'-"./" 1 E,B2'5"#'-"./"B3

==0 "EF/G/"#$%/F)+7$8 =-D..///////////////////////// 1
=D0 JJF/K/"#$%/F)+7$8 =->..///////////////////////// =->..///////////////////////// 1
=,0 JJF/!/"#$%/F)+7$8 ,-,..///////////////////////// ,-,..///////////////////////// ,-,..///////////////////////// 1
=/0 1(2$34345/674%8(%/"#$%/F)+7$8 ,->..///////////////////////// ,->..///////////////////////// ,->..///////////////////////// 1 ,->../////////////////////////
=90 :#+$8/"#$%/1(*;#4*3<8( =.-,../////////////////////// >-=..///////////////////////// ?-D..///////////////////////// 1 ,->../////////////////////////

!/5%.',40'A.."%%'/"5&
=@0 A%'6%.'9$./:$#$8',40&'/5'5"#'-"./" =-@../ABC =->../ABC D-=../ABC 1 >9./ABC
=?0 "EF/G/"#$%/F)+7$8 =DH .H .H 1 .H
=I0 JJF/K/"#$%/F)+7$8 =IH D=H .H 1 .H
=>0 JJF/!/"#$%/F)+7$8 ,DH ,@H /@H 1 .H
D.0 1(2$34345/674%8(%/"#$%/F)+7$8 ,IH /,H 9/H 1 =..H

!"#$%%&'

;#6$'8<

1/ 2017 Portfolio costs and attributes are only assigned to bundled service customers and customers who depart after 2017  
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15 

ALLOCATION OF RA1 – 
ILLUSTRATIVE 

1/ Timing of re-allocation in this example is based on existing CAM process 

G=CH'!"#$'%"&'(#)*'+"&',-'./01 233-'4"&*+"56" 23-3'4"&*+"56" 23-7'4"&*+"56" 8 23-9'4"&*+"56"2:

5L !"#/$/%&'(/!)'*/+),&-'./ 012///////////////////////////// 8
34 55F/6/%&'(/!)'*/+),&-'./ 788///////////////////////////// 788///////////////////////////// 8
94 55F/:/%&'(/!)'*/+),&-'./ 188///////////////////////////// 188///////////////////////////// 188///////////////////////////// 8
;4 <&='>?>?@/AB?*C&*/!)'*/+),&-'./ D28///////////////////////////// D28///////////////////////////// D28///////////////////////////// 8 D28/////////////////////////////
24 E)/'C/!)'*/<&.F)?.>GC& 3H292///////////////////////// 3H928///////////////////////// 0HI28///////////////////////// 8 D28/////////////////////////////

;A'A55"(#*6"<'+"&',-
74 ,-';A'6<'4"&*+"56" I88/JK 728/JK 288/JK 8 388/JK
I4 !"#/$/!)'*/+),&-'./ IL 8L 8L 8 8L
14 55F/6/!)'*/+),&-'./ 3;L 37L 8L 8 8L
D4 55F/:/!)'*/+),&-'./ 93L 9;L ;7L 8 8L
084 <&='>?>?@/AB?*C&*/!)'*/+),&-'./ 9IL ;8L 2;L 8 088L

4'#='!"#$'%"&'(#)*'+"&',2'./01 233-'4"&*+"56" 23-3'4"&*+"56" 23-7'4"&*+"56" 8 23-9'4"&*+"56"2:

004 !"#/$/%&'(/!)'*/+),&-'./ 302///////////////////////////// 8
034 55F/6/%&'(/!)'*/+),&-'./ 228///////////////////////////// 228///////////////////////////// 8
094 55F/:/%&'(/!)'*/+),&-'./ 128///////////////////////////// 128///////////////////////////// 128///////////////////////////// 8
0;4 <&='>?>?@/AB?*C&*/!)'*/+),&-'./ D88///////////////////////////// D88///////////////////////////// D88///////////////////////////// 8 D88/////////////////////////////
024 E)/'C/!)'*/<&.F)?.>GC& 3H202///////////////////////// 3H988///////////////////////// 0HI28///////////////////////// 8 D88/////////////////////////////

;A'A55"(#*6"<',2
074 ,2';A'6<'4"&*+"56" I88/JK 728/JK 288/JK 8 388/JK
0I4 !"#/$/!)'*/+),&-'./ DL 8L 8L 8 8L
014 55F/6/!)'*/+),&-'./ 33L 3;L 8L 8 8L
0D4 55F/:/!)'*/+),&-'./ 9;L 9IL ;DL 8 8L
384 <&='>?>?@/AB?*C&*/!)'*/+),&-'./ 97L 9DL 20L 8 088L

;'>A55"(#*6"<'#*'?<$'"+',-'+"&',2

%"&'(#)*

2/ 2017 Portfolio costs and attributes are only assigned to bundled service customers and customers who depart after 2017  
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