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Roadmap Objectives

« The INVO Roadmap consists of six strategic priorities

Organization Systems and Controls

 QOrganization Systems and Controls Objective: Design, develop and
Implement a robust target operating model that minimizes complexity,
Improves transparency, and strengthens processes, systems, governance
and controls

Organization, Systems & Controls Today (FROM) (TO) Vision
Risk exposure due to inefficient legacy, asset-based Efficient operational processes and technology with
“cottage industry” approach geared toward specialized, verifiable, transparent controls necessary to manage
siloed investment strategies INVO wide global investment strategies
Fragmented and incomplete data & infrastructure; Integrated data and systems for efficient, timely decision

impossible to aggregate information for timely investment | making driving superior investment performance
management and decision making

Unnecessary complexity for the value derived Appropriate blend of simplicity and complexity

Obscured accountability and unclear roles Transparent organization structure, roles and processes
for clear accountability

. CalPERS
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Target Operating Model History

= Qriginal staff work was completed in December 2010 and presented to the Investment
Committee in February 2011

= INVO Risk Assessment (Heat Map)

= Collaborative effort across the Investment Office that identified and force ranked 24 top risks
= Top three risks from 2010 Risk Heat Map:

1. Data Integrity
2. Portfolio Data and Analytics

3. Control Environment

= Target Operating Model
= Defined standard investment functions
= Assessed INVO capabilities (people, process, technology) compared to industry standards
= Developed Roadmap of prioritized initiatives to close gaps

Today’s presentation is an update on progress during 2011/12 and INVO’s plans to

refresh the Risk Heat Map and the Target Operating Model.

. CalPERS
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2010 INVO Risk Assessment

Risk Identification Results
24 Key Identified Risks Assessed at Workshop — Ranking and Functional Organization

ISG INVO Exec Op Comm Op Comm Board/Leadership Use RISk Heat Map to:

Information
Management

Investment Human Capital

Operational Strategic / External o Prioritize opportunities
and TOM initiatives

* |dentify dependencies
and obstacles

* Guide implementation of
robust organization
Instiitional systems and controls

KnoWledge Contract Management

Incentive Alignment / )
Structure Ethics / Fraud

Liquidit Defined Benefit
q Y Viability

Interest Rates

Target Operating Model
Counterparty FOCUS

Currency / Foreign
Exchange

. CalPERS
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Target Operating Model - Key Focus Areas

Investment
Policy
Development &
Compliance

Investment
Risk
Governance &
Management

Counterparty
Risk

Operating Risk

Governance &

Governance &
Management

Management

Key
Red  — High Priority, Major initiatives in 2011/2012
Yellow — Medium Priority area, incremental work
2011/2012
Others — Business as Usual or Low Priority

Fund Structure

Cash and
Liquidity
Management

Performance,
Attribution,
Risk Reporting

Board

Reporting &

Process

Management

Security
Lending
Administration

Management,
Financial

& Regulatory
Reporting

Portfolio
Construction —
Public Markets

Collateral
Management
and
Counterparty
Risk Monitoring

Asset Class
Analytic
Reports

Administrative
Policy

Compliance

Development &

Portfolio
Construction —
Private Markets

Investment
Proposal Status
Reporting

Contract

Management

Manager/
Partner
Selection &
Oversight

Trading

Fund

Accounting,
Custody and
Record-keeping

New Investment
Implementation

Expense
Capture and
Expense
Allocation

Trust
Accounting and
Reconciliation

Disaster
Recovery /
Business
Continuity

Valuation /
Pricing

Vendor,
Technology and
Data
Management
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Major TOM Initiatives: Sequence and Status

Initiative
PM2: “Public Markets Portfolio Management”
Custody & Fund Accounting

Investment Risk Management System

Private Equity Portfolio Management System and
Accounting and Data Services

INVO Expense Management

Derivatives Central Clearing

Contract Management

Investment Compliance Monitoring
Administrative Policies and Procedures
Manager Selection & Monitoring
Operating Risk Governance & Management
Fund Structure

Performance Measurement & Attribution
Pricing / Valuation

Cash Management

Technology and Vendor Management

Trust Accounting & Reconciliation / GL Close

Initiative
Status

N/A

N/A

2011

e e e e

2012

Nttty

o e
gt o B

Records Retention, Document Management & PRA N/A
Data Services (Governance) N/A
CRM - Salesforce Expansion N/A
* incremental and / or targeted work underway - A -
N/A: Major Initiatives not started On Target Needs Attention  Major issues will impact Initiative timeline

Completed Initiative

W@ CalPERS | investment Office
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Major Accomplishments for 2011/12
-

PM2: “Public Markets Portfolio Management”: New Investment Book of Record (IBOR), upgraded order management
system, comprehensive overhaul of portfolio construction process for internal Global Equity program

* Fully reconciled, trade-date based position, cash and foreign currency balances

 Upgraded and externally hosted Charles River Development order management system

» Retirement of manual, Excel-based portfolio construction process — significantly reducing operational risks

» Phase 2, IBOR implementation with State Street, expected to be completed November 2012; Charles River position
projection expected in April 2013

Custody & Fund Accounting: End-to end transformation of custody and fund accounting services

 Implemented a comprehensive governance model with contractual Service Level Agreements and Performance Indicators
 Migrated to daily, “hard close” accounting structure resulting in greater precision of performance and portfolio data / value
* Incorporated the majority of State Street provided services under a single contract structure

Investment Risk Management System: Implemented BarraOne Total Fund investment risk system

* Provides investment risk reporting and monitoring capabilities for all asset classes, programs and Total Fund
» Upgraded system now externally hosted and covered by a managed service arrangement
 Improved the risk reporting for Private Equity and Real Assets

. CalPERS
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Major Accomplishments for 2011/12 (continued)
-

Private Equity Portfolio Management System and Accounting and Data Services: New accounting service, comprehensive data
services and portfolio management/analytic solution for Private Equity

» Completed comprehensive solution requirement analysis, and released two RFPs

 Designed a single accounting and data solution to support both INVO and Fiscal’s business needs

 Accelerated this project to respond to Private Equity business needs

 Vendor selection expected March 2013, followed by contract negotiations projected for completion June 2013, implementation TBD

INVO Expense Management: Partnered with Financial Office (FINO) to design and build investment expense tracking and reporting
solution that leverages enterprise application and Fiscal staff expertise

* |mplemented INVO program specific expense tracking process

* Designed management and financial reports for INVO senior staff use

* Piloted investment cost reporting in support of the One Budget framework

* |dentified gaps in automated expense capture and working towards capture of all expenses

Derivatives Central Clearing: Comprehensive analysis of Dodd Frank Act (DFA) implications for CalPERS trading

» Engaged legal counsel to assess CalPERS status under the DFA, identified key requirements for CalPERS to meet mandatory
clearing and other DFA requirements, developed work-streams and project timeline, and began implementation of key operations and
technology components necessary for clearing

» Completed analysis of Dodd Frank Business Conduct rules, drafted internal policies and procedures in response, and developed a
Derivatives Committee framework

 Current projected mandatory clearing date for CalPERS is August 2013

. CalPERS

Investment Office 8




Organization Systems & Controls

Attachment 1, Page 9 of 15

Derivatives Central Clearing — Qualified Independent

Representative

| BROKER/DEALERS :
e TR
Single parson
CalPERS designated from
Investment Strategy Group “Official” | < CalPERS to make QIR Operating Committee
QR representations in
ISDA agreements

Under the DFA, CalPERS is classified as a
non-ERISA “Special Entity”

The CFTC and SEC have enacted
Business Conduct Rules that specify how
Dealers and Major Swap Participants must
interact with non-ERISA Special Entities
such as CalPERS

Investment Office will need to establish a
Qualified Independent Representative
(QIR) who attests to Broker/Dealers that
proper internal market knowledge, policies
and controls are in place to protect
CalPERS interest

Investment Office is creating a formal
Derivatives Committee, which would
receive delegated authority to act as QIR
and establish a framework for derivatives
oversight, policy creation and new product
trading approval

The QIR Committee will be chaired by an
SIO who is designated as a QIR. Voting
members will be senior participants from
Global Fixed Income, Global Equity and
Absolute Return Strategies

. CalPERS
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Risk Heat Map and Target Operating Model Refresh

Goals for Refreshing the Target Operating Model

o Better address changes in industry practices, especially regulatory requirements

»  Flush out more details about several functions and the scope of initiatives

» |dentify the next phase of priorities

» Achieve a “managed level” of transparent, effective and automated processes and controls
» |mprove our understanding of targeted investment functions, opportunities and initiatives

»  Focus on operational and compliance risk

2012 Timeline and Major Steps

Deliverables & Activities Sept 2012

Functional Definitions

Operational Risk Heat Map

Opportunity Descriptions

INVO Staff Presentation 17-De(

Initiative Roadmap ’

Board Report - February 2013

. CalPERS
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Enterprise Risk Heat Map
-

Investment Controls and Systems are Red on the Enterprise Risk Heat Map:

» Enterprise Risk rating was assigned based on INVO’s Risk Heat Map
* Launched TOM initiatives to address and mitigate top risks

How INVO migrates to Yellow:

e Completion of the PM2 Project

* Implementation of the Private Equity Portfolio Management System and Private Equity Accounting and Data Collection
Services

*  Fullimplementation of INVO expense tracking and reporting

»  Establish investment compliance monitoring program

*  Develop more robust performance analysis and attribution capabilities

o  Estimated completion end FY 2013/14

How INVO migrates to Green:

» Materially complete all initiatives identified in the refreshed Target Operating Model
*  Optimistic completion date FY 2014/15

Factors that impact the speed of delivery:
* INVO’s ability to recruit and fill key leadership positions
« Dependency issues, such as the need to sequence initiatives so they build and support each other
+  Organizational bandwidth: There are limits on the amount of change INVO can absorb

. CalPERS
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Summary
Evolution of Target Operating Model

« 2010: INVO performs Risk Assessment / Heat Map and launches TOM
work

« 2011/12: Either completed or significantly advanced 6 of the highest
priority projects identified by TOM

« 2012: Launched Risk and TOM Refresh effort

« 2013-15: Complete the next set of prioritized initiatives

Next steps:

« November 5: Risk workshop

« December 2012: Prioritization of identified initiatives

« February 2013: refreshed TOM presented to Investment Committee

. CalPERS
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Appendix

« 2010 CalPERS INVO Risk Map & Rankings

. CalPERS
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2010 INVO Risk Map & Rankings

INVO Risk Map

Moderate (3)

Impact

Insignificantl)
Critical (5)

Unlikely(1)

Potential(3) Likely(5)
Likelihood

1
2
3
4

Bt = £ in

Data Integrity AN Asset Allooation Strategy / Portfolic Strudure
Portfolio Data & Analbytics SEMN Fecoruiting & Retention

Caontrol Envirenment BN Liguidity

Ext. Manager / Partner Seledion, Monitoring & Righs 18 Incentive Alignment

Gowvernance! Stakeholder Support & Influence N Contract Management
Market / Systemic 18 Defined Bensfit Viability
Investment Decision Process (kB Ethics/ Fraud

External Influsnce 20 Instituticnal Knowledge
Business Model 21 Interest Rates

Skills & Capabilies

el Counterparty

IT Infrastructure Adequacy

FEN Cumency ! Foreign Exchange

Leadership / Direction

Aon Risk Solutions | Global Risk Consulting | Enterprise Risk Management
Prapared for Calfornia Pubbe Emplayees’ Rebrement System (CalFERS)
S Aon Rsk Consultants, Inc
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2010 INVO Risk Map & Rankings

1 Data Intagrity Lack of Hmely rellahle and high-gualty als fo parfm analysss and drfve aoprogrisie achan and dsclslans “ 43
Portfolio Data & tnatytics : Lack of oala. nbrmation  ar Insight cancarning existing or posental holdlngs (publlc ar orivale) nesosd f sugpart caphal allscation oeclslans and

2 moatioring of portlly parfrmance 45 Fi]
Contred Emvironment: \iolation wm-:g pw.lcybyamhjee.s or parmers; or lack of prOCESSAS OF procedues 0 ensure compllance  with existing palicles; or lack of

3 approprize  separation of duties ang efeciive comtrols lnoperating  procossas 43 42
Extornal Manager ! Partner Ssiection, Monttoring & Rights: bty s sslect gverses and Stochure conlracis and Inc with gers  do osllver resulls that

4 satisty the organization’s objectives and alow for mifigation of potential Investment risks 41 43
Covernancs | Stakeholdsr Support & Influsnca: Mabllty fo algn b=y shkeholiers (ag, menagement Board members, CalPERS enkrprise and consulianis) around

5 sitraieglc ablectives fr INVD and & ensure sekehalder support B odhe executon of thoss abjeciives 41 43

& Markst ¢ Systemic: Sigaificant and Jor unexgecied changs I mvesiment perfumance  drfven by market fsciors . 15
Investmant Declsion Process: Lack of 3 comprehenshe Iovesment decision making framework and process that enswes appropriale cross-funchonal alscussion, Input

T addion, and review and thal gellnaaies clear and conslslent roles and respoasihiiiies 40 4z
Extsrnal Influsncs: Lack of abllfy do execuwle aciviles that supoort long-lerm staleglc goals and Mnvestment perfmance objectives oue fo wndue Wnfluenca by or polemtial

L Inflvance by exdemal sakeholgers and speclal luenesls 4z 40

3 Business Model: hahlly, a5 3 ==k agency, o operale compele and hulld 3 repulation a5 3 workd class Invesiment manager 1 11
Silils & Capabliities: Lack of key husiness \nvesiment management and Jor lechalcal expertise nacassary %0 run the arganization and enswe dhe gopropriale ahvislan of In-

1w house vi oausowcing of sdlls, waciions and experiise a9 4z

n

IT Infrastructure Adequacy: Lack of appropriale.  Imegraled Infmation management syslens i support Hmely and sccursle collechon /analysls of a3l and execution of 4 24
DUSINEES AMCE55ES -

Leadership | Direction: mablty @ maluialn clear and conslsient alrechon fom sanlor menagement regamding ke priorities, aciivities and abjeciives Inabllly o inplame

1z funcioning. governance S geclshn-mading  Stuchure  within VO 38 42
ssgat alocstion Stratsgy ¢ Portfollo Structure: Lack of ahiy fo efecively and aovansgeously execws Hmely siraieglc and faciical asset allocation desclslons thal Improve
13 g parfommance and reduce vkt AT 43
- mm&mmn:wmmmmmmmwymmmm SMOIpESS 0 SNSCWE ME QIQANZANON'S SCUVIES and i iz
uqmt]naumzy generalz. malnialn or access caglial necessary f nd gperations and mes! obligations In elther the shor! lBm (2g capifal calls) or bong R (Rg
15 refiramant henafis) Inclwding the lnahlly @ convert ceraln lnvesiments 0 cash withow signticant lass of valwe 34 41
= incantive amgnment: Aisalgament o INDVEE! anTAr Ban (NEma) perRITAncE SNperEins Wih e overall goals and perRUmEnce obecives of e arganizanon, a7 2a
partilly ar 5ysEm -
97 Contract Managemant: habity fo loeaty, calslog and manage combrachal agresments I 3 conslslent and efiectve manner lnoroer fo ensure compllance and moator a7 a3
vendor parfirmance -
= DeTinad Bansfit Viabiiity: Cessaton of or SQaiicant changs 0 M8 CUTen gemned bensf! panskon Sysem I Calmmia 25 1
. Ethics | Fraud: Improper bhahavior or UIEWa a0H00 fEken In pursult of personal gain by emplyesis) of OIMErs assOcied WM O acing on benall of the arganization 25 i
institutional Knowiedge: mabilly fo oesign maldaln and execule Qrocesses and SySemS [0 enswe the documeniation fansier and nsitufignallzation of business achivities
] o ensure consisiency and susiENabllly of aperatons 36 28
11 Intsrest Rates: Significant and Jor wiexpecied change o imerest rales assOCiER0 WM the organizaton’s existng 3sssis 34 10 a3
Counterparty: Defaul on existng oblgatons by Ananclal VUsrmedlanes (B BROKErS Danks g manapers). Suaalars or bond ISsuers 2z 1z 20
= Currency | Forsign Exchange: Significant and /or wespecied change In the value of the LS gollar relaffve fo frelgn curmencles held In or afiecting the parthllo’'s athar
INVESImEN!S 5 8 i

Aon Risk Solutions | Global Risk Consulting | Enterprise Risk Management
Prepared for Calfcrmnia Public Employees” Rebrement System (CalFERS) m
& Aon Fisk Consultams, Inc
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