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Regular Meeting of the Board of Trustees

Tuesday, April 10, 2018
STATE OF WISCONSIN INVESTMENT BOARD
Offices of the Wisconsin Investment Board
121 East Wilson Street
Madison, Wisconsin
Board Room
(At the conclusion of the Strategic Planning and Corporate Governance Committee
Meeting and Lunch, approximately 1:30 p.m.)

OPEN SESSION

1. Open Session Minutes of February 14, 2018

2. Overview of Leverage Performance and Alpha Beta Overlay
3. 2018 Investment Strategy and Review

CLOSED SESSION”

RECONVENE IN OPEN SESSION

4, Announcement of Board Actions Relating to Items Taken up in
Closed Session

5. Investment Committee Open Session Business
A Approved Open Session Investment Committee Meeting
Minutes of January 23, 2018 and March 1, 2018

B. Final Open Session Agenda for March 27, 2018 Meeting and
Draft Open Session Agendas for April 24, 2018 and May 22,
2018 Meetings

* The motion to go into closed session at this meeting is made pursuant to ss. 19.36 (5) and 19.85 (1)(e) of the
Wisconsin Statutes (i) to consider confidential and proprietary strategies for the investment of public funds
relating to the active risk and specific proprietary investment strategies of internal WRS portfolios and (ii) to
approve prior closed minutes that discuss the same; pursuant to s. 19.85 (1)(c) of the Wisconsin Statutes (iii) to
discuss the performance evaluation data and compensation of SWIB’s senior staff, portfolios managers, former
executive director, and internal audit director related to SWIB’s incentive compensation program and 2017
performance and (iv) to approve prior closed minutes related to the Board’s performance evaluation and the
performance evaluation of SWIB’s former Executive Director and to discuss the performance goals of the current
Executive Director; and pursuant to s. 19.85(1) (g) of the Wisconsin Statutes (V) to approve prior executive closed
minutes that discuss the Chief Legal Counsel report regarding confidential strategies regarding pending litigation.
The Board may convene in additional closed sessions or announce additional closed session items at the meeting
in accordance with the procedure outlined in the Attorney General’s Opinion reported at 66 OAG 106 (1977).
Whenever a closed session is held, the Board will subsequently reconvene in open session to cover remaining
agenda items.
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C. Amendment to Investment Guidelines
(1) SIF and Separately Managed Funds Investment Policy
and Guidelines
@ UW System Trust Funds Asset Allocation
(b) UW System Trust Funds Investment Guidelines
(2) WRS IC Investment Committee Investment Guidelines

Committee Reports and Recommended Actions from Committee
Agenda - Open Session Items
A. Benchmark and Performance Committee
1) Approval of UW System Trust Funds Benchmarks
(2) Approval of Leverage Benchmark

B. Compensation Committee
(1) Approval of 2017 Incentive Compensation Awards
C. Strategic Planning and Corporate Governance Committee

(1) Board Meeting Proposal
(2) Interim Proxy Guideline Amendment

In the Absence of Questions, the Following Reports will be Filed

Without Comment

A. Enterprise Risk Management Quarterly Report

B. Private Markets and Funds Alpha Commitments, Q1 2018;
Private Equity Commitments, Q4 2017

Future Items for Discussion

Motion to Recess
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Joint Educational Session of State of Wisconsin Investment Board
Board of Trustees
CFA Society Madison

Wednesday, April 11, 2018
8:30 a.m.
Monona Terrace, Madison, W1
Level 2 - Community Terrace

OPEN SESSION

1. Call to Order and Welcome — Chairman Dave Stein and
Executive Director Rick Smirl

2. Risks to U.S. Credit from Higher Inflation, More Treasury
Supply, and ECB Exit — Torsten Slok, Ph.D., Chief International
Economist, Managing Director, Deutsche Bank Securities

3. Current Private Equity Environment — Joe Baratta, Global
Head, Private Equity, Blackstone Capital Partners

BREAK

4, Evolution of Investment Management Industry — Geoff
Duncombe, Chief Investment Officer, Two Sigma Advisers

LUNCH

5. Global Future Mobility — Beijia Ma, Thematic Investing
Strategist, Bank of America Merrill Lynch / Lunch

BREAK

6. Star Wars, the Force and Value Investing — James Montier,
Partner and Asset Allocation Portfolio Manager, GMO

7. More than a Gambler’s Fallacy: How Luck Fools Investors,
Baseball Umpires, Asylum Judges and Even Dating — Tobias
Moskowitz, Ph.D., Principal, AQR Capital Management and Dean
Takahashi Professor of Finance, Yale University

8. Adjourn — Chairman Dave Stein

* The Joint Educational Session is open to the public. Members of the public planning to
attend this meeting should notify SWIB at (608) 267-3175 or e-mail
annette.wiemann@swib.state.wi.us so plans can be made for seating and food.
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STATE OF WISCONSIN INVESTMENT BOARD
Board Meeting-Open Session

Wednesday, February 14, 2018
Offices of the Investment Board
121 East Wilson Street
Madison, Wisconsin

Board Members Present: Dave Stein, Chair
Norm Cummings, Vice-Chair
Bob Conlin, Secretary
Sandra Claflin-Chalton, Trustee
Scott Neitzel, Trustee
Barb Nick, Trustee
Tim Sheehy, Trustee
Paul Stewart, Trustee

Staff and Others Present:  Rick Smirl, Executive Director
Rochelle Klaskin, Chief Legal Counsel
David Villa, Chief Investment Officer
Brandon Brickner, Internal Audit Director
Chuck Carpenter, Managing Director-Private Markets & Funds Alpha
Scott Anderson, Managing Director-Asset & Risk Allocation
Brian Hellmer, Managing Director-Public Equities
Todd Ludgate, Managing Director-Public Fixed Income
Nick Stanton, Head of Multi-Asset Strategy
Phil Richards, Performance Director
Brad Gentert, Performance Analyst
Kate Burkart-Paulson, Assistant Legal Counsel
Ithipol Yang, Help Desk Specialist
Janet Klosterman, Legal Assistant
Eileen Neill, Wilshire Associates, Inc.
Jeanna Cullins, Aon Hewitt Investment Consulting
Julie Becker, Aon Hewitt Investment Consulting
Bob Schaefer, Wisconsin State Engineering Association

Michael P. McGuire, Northwest Passage Capital Advisors
(Some of those listed may have attended only portions of the meeting.)

With a quorum present, the Board Chair called the Board of Trustees meeting to order at 8:30 a.m.

1. Approval of Open Session Minutes

Motion: A motion was made by Trustee Claflin-Chalton and seconded by Trustee Stewart to
approve the open session minutes of the December 13, 2017 meeting, as submitted. The motion
passed unanimously.

2. Election of Secretary and Assistant Secretary

The Chair stated that in accordance with Investment Board procedures, the Board elects a

1
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Secretary and Assistant Secretary annually. Duties of the Secretary include signing the minutes
of the Board meetings. Duties of the Assistant Secretary include certifying to the validity of
copies of statutes and SWIB documents when requested by counterparties. Typically, the Board
selects a Trustee as Secretary and the Chief Legal Counsel as Assistant Secretary. Trustee Conlin
is currently serving as Secretary and Rochelle Klaskin as Assistant Secretary.

Motion: A motion was made by Trustee Nick and seconded by Trustee Stewart to elect Trustee
Conlin as Secretary and Rochelle Klaskin as Assistant Secretary for 2018. The motion passed
unanimously.

3. Committee Reports and Recommended Actions from Committee Agendas

A. Compensation Committee

Trustee Stein reported that the Compensation Committee (a) performed its annual review of the
Compensation Committee Charter and the SWIB Compensation Philosophy; (b) reviewed the
2018 Strategic Results Pool Scorecard; (c) reviewed updated calendar year 2017 incentive
compensation projections; and (d) revisited the proposed 2018 Relative Performance Maximums
(RPMs).

Trustee Stein commented that most of the Trustees were present at the Committee meeting and,
hearing no desire for further discussion, he offered the following recommendations for the
Board’s consideration.

1. Comprehensive Relative Performance Maximums (RPM) Results
Motion: A motion was made by Trustee Stein and seconded by Trustee Cummings to approve
the Comprehensive RPM results, as presented in the Committee meeting materials and as
recommended by the Compensation Committee. The motion passed unanimously.
2. Amendment to the Compensation Committee Charter
Motion: A motion was made by Trustee Stein and seconded by Trustee Cummings to amend the
Compensation Committee Charter to reflect an increase in the maximum number of Committee
members from four to five, as recommended by the Compensation Committee. The motion passed
unanimously.
3. Annual Compensation Philosophy Review
Motion: A motion was made by Trustee Stein and seconded by Trustee Stewart to update SWIB’s
Compensation Philosophy to clarify that it pertains to total “cash” compensation, as recommended
by the Compensation Committee. The motion passed unanimously.
4. Approval of the 2018 Strategic Results Pool Scorecard
Motion: A motion was made by Trustee Stein and seconded by Trustee Nick to approve the

2018 Strategic Results Pool Scorecard, as presented in the Committee meeting materials and as
recommended by the Compensation Committee. The motion passed unanimously.
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B. Audit and Finance Committee

Trustee Cummings reported that the Audit and Finance Committee (1) received a quarterly Cost
of Management update; (2) received an update from the Internal Audit Director on open audit
issues and the status of the 2018 Audit Plan; (3) approved the Follow-up Audit Report and the
Chapter 25 Internal Operating Expenses Audit Report; (4) discussed the 2018 Internal Audit
Plan; (5) reviewed the Committee’s Charter; and (6) received other routine reports.

1. Amendment to Audit and Finance Committee Charter

Motion: A motion was made by Trustee Cummings and seconded by Trustee Conlin to approve
the revisions to the Audit and Finance Committee Charter, as presented in the Committee meeting
materials, and further to reflect an increase in the maximum number of Committee members from
four to five, as discussed and recommended by the Audit and Finance Committee. The motion
passed unanimously.

C. Strategic Planning and Corporate Governance Committee

Trustee Nick reported that the Strategic Planning and Corporate Governance (SPCG) Committee
received updates from staff on the 2017 Annual Strategic Plan and the April 11, 2018 Spring
Investment Forum. The Committee also met with- SWIB’s Real Estate Consultant, Courtland
Partners, for an annual overview of the real estate market and discussion of SWIB’s Real Estate
portfolio.

4. Investment Performance and Market Updates

A. Board Investment Performance Report, Q4 2017

Phil Richards, Performance Director, and Brad Gentert, Performance Analyst, presented the
Investment Performance Report, as of December 31, 2017, included on pages 21-38 in the
meeting materials.

Mr. Richards reported that (1) the Core Trust Fund (CTF) returned 3.9% gross of fees in Q4
2017, resulting in a year-to-date (YTD) gross-of-fee return of 16.2%, which outperformed the
Policy Benchmark by 51 basis points (bps); (2) Private Equity remains the highest contributor to
the CTF YTD excess return; (3) Public Fixed Income had a strong relative return for the quarter
(gross of fees) among all sub-asset classes; and (4) the CTF five-year gross-of-fee return of 8.6%
outperformed the Policy Benchmark by 37 bps on an annualized basis. Mr. Richards then walked
the Board through the details of the Investment Performance Report, and Mr. Villa discussed the
breakdown of internal versus external management presented on page 25 of the meeting
materials.

5. Review of 2017 Performance and Quarterly Investment Update, Q4 2017

Mr. Villa kicked off the Quarterly Investment Update, which was included on pages 40-88 in the
meeting materials. He highlighted illustrations on pages 42-50, including decomposing the 2017
CTF five-year annual return and providing some preliminarily forecasts for the 2018 CTF five-
year return. He also discussed some of the causes for the decline in labor’s and capital’s shares
of the U.S. economy as well as the drivers of today’s corporate profits, and facilitated the Board’s

3
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discussion of the implications of those factors.

Mr. Anderson reviewed the market outlook, referring to the illustrations on pages 53-55 of the
meeting materials, and noted that (a) CCC bond issuance is rising; (b) international equities
(unhedged) lead 2017; and (c) credit spreads have narrowed, equity multiples are higher and the
U.S. 10-Year Treasury Bond yield has increased.

Messrs. Hellmer, Ludgate, Stanton, Carpenter, and Anderson then provided commentary and
reviewed the outlook for each manager’s respective asset class as they walked the Board through
the materials on page 56-88 and answered questions while facilitating Board discussion.

6. Investment Committee Open Session Business

A. Approved Minutes

Mr. Villa stated that the approved open session minutes of the November 30, 2017 and December
21, 2017 Investment Committee meetings were included on pages 90-99 in the meeting materials
for the Board’s review, and noted that he had previously reviewed the agendas for these meetings
with the Board.

B. Agendas for Upcoming Meetings
Mr. Villa referenced the open session agenda for the January 23, 2018 Investment Committee
meeting and the draft open session agendas forthe March 1, 2018 and March 27, 2018 meetings,

which were included on pages 100-105.in the meeting materials.

8. Annual Fiduciary Training

Jeanna Cullins, a partner at the Board’s. Governance Consultant, Aon Hewitt Investment
Consulting, provided the Trustees with their annual training on the Board’s fiduciary
responsibilities. A copy of her presentation was included in the meeting materials on pages 107-
122.

9. Motion to Convene in Closed Session

Motion: A motion was made by Trustee Stein and seconded by Trustee Neitzel to convene in
closed session pursuant to §8 19.36(5) and 19.85(1)(e) of the Wisconsin Statutes to (a) consider
confidential and proprietary strategies for the investment of public funds relating to the active
risk and specific proprietary investment strategies of internal WRS portfolios, and (b) approve
prior closed minutes that discuss the same; pursuant to § 19.85(1)(c) of the Wisconsin Statutes
to (c) discuss the performance evaluation data of SWIB’s former Executive Director, and (d)
approve executive closed minutes related to performance review of the Internal Audit Director;
and pursuant to § 19.85(1)(g) of the Wisconsin Statutes to (e) discuss with the Chief Legal
Counsel confidential strategies regarding pending litigation.

The Chair called for a roll call vote.

Claflin-Chalton-Aye  Conlin-Aye Cummings-Aye Neitzel-Aye
Nick-Aye Sheehy-Aye  Stein-Aye Stewart-Aye

4
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There being eight ayes and no nays, the Chair declared the motion passed. The Board convened
in closed session at 10:12 a.m. and reconvened in open session at 12:56 a.m.

7. Announcement of Board Actions Relating to ltems Taken up in Closed Session

Trustee Stein reported that during its regular closed session, staff updated the Board on
confidential investment strategies and approved closed session minutes. During executive closed
session, the Board conducted its annual self-evaluation and the evaluation of SWIB’s former
Executive Director, and approved executive closed session minutes.

8. Enterprise Risk Management Quarterly Report

Trustee Stein noted that the draft open session minutes of the Enterprise Risk Management
Quarterly Report were included in the meeting materials on pages 125-127 for the Board’s
information. There was no formal presentation.

9. Annual Committee Assignments by Board Chair

Trustee Stein noted that pursuant to each Committee Charter, the Board Chair shall appoint
members of each Committee and appoint membersto serve as Committee Chair, Vice-Chair and
Secretary for terms not to exceed one year. Trustee Stein stated that the following appointments
shall be in effect until February 28, 2019.

Audit and Finance Committee Benchmark and Performance Committee
Norm Cummings, Chair Sandra Claflin-Chalton, Chair

Bob Conlin, Vice-Chair & Secretary Paul Stewart, Vice-Chair & Secretary

Tim Sheehy Mark:Doll

Paul Stewart David Stein

Jeff Anderson State Controller, ex-officio
Joe Chrisman, State Auditor, ex-officio

Compensation Committee Strategic Planning and Corporate Governance Committee
David Stein, Chair Barb Nick, Chair

Mark Doll, Vice-Chair & Secretary Norm Cummings, Vice-Chair & Secretary

Barb Nick Sandra Claflin-Chalton

Tim Sheehy Bob Conlin

Scott Neitzel

10. Reports Filed Without Comment

In the absence of questions, the following reports were filed without comment: (a) New
Contracts, Q4 2017; and (b) Private Markets and Funds Alpha Commitments, Q4 2017.

11. Future Items for Discussion

There were no future items discussed.
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12. Adjournment

Motion: A motion to adjourn was made by Trustee Cummings and seconded by Trustee Stewart.
The motion passed unanimously and the meeting adjourned at 1:00 p.m.

Date of Board Approval:

Signed: Robert J. Conlin, Board Secretary
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Leverage Performance — 2017

Board Meeting — Open Session
April 10, 2018

STATE OF WISCONSIN
INVESTMENT BOARD

Page 11 of 95



CTF Leverage Performance
As of December 31, 2017

|CTF Leverage Strategy (Gross of Fees) | « Leverage added 145 bps (1-yr)
and 50 bps (5-yr)
Core Trust Fund 2017 5Year 10Year
Portfolio Return (Unleveraged) 14.73% 8.08% 5.61% e 2017 leverage = 8.9%
Return from Leverage * 1.45% 0.50% 0.25% _ _
Implementation (+) or (-) > ** 0.04% 0.02% 0.01% * Implementation: Managing
relative cost of leverage +4 bps
Portfolio Return (Leveraged) 16.22% 8.60% 5.87% (1-yr)
e Gross absolute return = 16.2%
(1-yr)
* The true benefit of leverage:
SWIB has the ability to construct
a more efficiently allocated
portfolio, resulting in greater
Notes: return for the same level of risk

! The returns from leverage are effectively (assumed) to be the same for the portfolio and benchmark

% The cost of leverage financing isn't the same for the portfolio and benchmark

B

* If the number is positive (negative), strategy implementation added (lost) value STATE OF WISCONSIN
INVESTMENT BOARD

3 Implementation is the relative cost of leverage financing (portfolio - benchmark)
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Alpha-Beta Leverage Performance
As of December 31, 2017

Alpha-Beta Overlay Strategy
l e Alpha absolute return = 78 bps
. 1 (1'yr)
Alpha Category (Net of Fees) 2017 Inception
Alpha Benchmark Return?> 1.36% 1.17% (1-yr)
Alpha Excess Return (Active) -0.58% -0.97%
e Beta absolute return = 15.7%
Beta Category (Gross of Fees) (1-yr)
CTF Benchmark Return * 15.71% 9.91%
e Alpha (active) is transported
Alpha-Beta Return 15.13% 8.94% (overlaid) onto the CTF beta

exposure, resulting in a return
of 15.1% (1-yr)

e Portable alpha program is more
risk/return efficient vs. alpha
Notes: assets in the policy benchmark
! Inception date = 11/30/15
2 The alpha benchmark represents the estimated cost of leverage financing (Libor + Spread)

? (Inception thru 12/31/16 = Libor + 30 bps) | (01/01/17 thru 12/31/17 = Libor + 10 bps)

B

STATE OF WISCONSIN
INVESTMENT BOARD

* The CTF portfolio and benchmark betas are equal. To remove the double counting of alpha,

the benchmark return is used instead of the portfolio
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Investment Strategy

April 2018
CIO and Managing Directors

STATE OF WISCONSIN
INVESTMENT BOARD
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Trends in Return Assumptions
Present significant challenges today

Estimates of what investors needed to earn 7.5%

1995 2005 2015
12% Bonds
52%
us.
Large
33% Cap
u.s.
Small
100% 8% s
Bonds 20%
22% Non-U.S.
Equity
5%
13% Real
14% Estate
5% 12% Private
4% Equity
E ted
eturn 7:5% 7.5% 7.5%
Standard 0 0 o
deviation® 6'0 A 8-9 A‘ 17-2 /(!
*Likely amount by which returns could vary
Source: Callan Associates THE WALL STREET JOURNAL.

B

STATE OF WISCONSIN
INVESTMENT BOARD
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Asset Class Performance
3 Decades Ago

Asset Class Performance January, 1988 to December, 1997
20%

US Equity
18% L2
16%
R 14%
SWIB Polic
e 12% © y
L US Treasury
u Bond o
. 8%
6% Int'l Equity o
n "% Te Cash
4%
® CPI
2%
0% T T T T T 1
0% 4% 8% 12% 16% 20% 24%
Risk —— CTF Target Return: 8.0%

Source: FactSet, SWIB

B

STATE OF WISCONSIN
INVESTMENT BOARD
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Current Asset Class Expectations
Szgnificantly below historical excperience

5 — 7 Year Asset Class Expectations

20%

18%
16%
R 14%
e 12%
t 0% . )
. Private Equity
U oy SWIB Policy o .
r 0 Int'IEquity «
n 6% * ¢ US Equity
4% Real Estate
CPI US Treasur
2% @ * y
Cash Bond
O% T T T T T 1
0% 4% 8% 12% 16% 20% 24%
Risk

=== CTF Target Return: 7.2%
Source: NEPC Assumptions as of January, 2018

B

STATE OF WISCONSIN
INVESTMENT BOARD
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2018 Investment Strategy Summary

» Deliver complex policy portfolio with leverage that outperforms
the low cost passive reference portfolio. (Deliver $1.3 billion
per year on average above reference.)

* Increase the expected value added from active management
relative to the policy portfolio. (Risk Budget Target Value
Added = $570 million.)

— Expand the alpha/beta overlay.
— Strengthen the internal equity and multi asset divisions.
— Increase the private equity and debt co-investment program.

* Improve cross functional collaboration and project
management.

B

STATE OF WISCONSIN
INVESTMENT BOARD

5
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SWIB Staff and Infrastructure Add $1.7 Billion
With $30 million additional cost and 20 bps additional risk

Investment Strategies + Effective Operational Execution

Increases likelihood of 6.8% return
In next 5-7 years within a risk controlled and cost
optimized manner

Reference Portfolio Policy Portfolio
2017 2017
"oy 11.9% N 12.1%
8o, 8e
s Sk
$23 million ZE B > $53 million g B >
& oo & oo
&ﬁgﬁ\ d@@
S4.8 billion $6.5 billion |B
6

SSSSSSSSSSSSSSSS
INVESTMENT BOARD
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Core Trust Fund Composition
Historical, Current and Destination Asset Mixes

Core Trust Fund Policy Asset Class Weights

120%

100%

January 2018

80%

60%

40%

20%

0%

-20%
January 2006

Source: Dec-05 AASPE, Dec-17 Exposure Report
* SUBJECT TO FUTURE MARKET CONDITIONS

Destination™

B Multi Asset

M Real Estate

B Private Equity / Debt
Inflation Sensitive
Emerging Bond
Global Bond

m U.S. High Yield

m U.S. Core Bonds
Emerging Equity

M International Equity

m U.S. Equity
Cash

B

STATE OF WISCONSIN
INVESTMENT BOARD
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Core Trust Fund Composition
Historical, Current and Destination Asset Mixes

Asset Class January 2006 January 2018 Destination*
U.S. Equity 39.0% 28.2% 21.9%
International Equity 18.0% 18.0% 16.2%
Emerging Equity 2.0% 5.1% 4.8%
U.S. Core Bonds 16.2% 20.1% 26%
U.S. High Yield 1.6% 1.3% 1.9%
Global Bond 6.6% 2.6% 2.5%
Emerging Bond 1.5% 2.0% 2.7%
Inflation Sensitive 3.1% 14.5% 20.0%
Private Equity / Debt 5.0% 8.1% 10.0%
Real Estate 5.0% 6.4% 10.0%
Multi Asset 2.0% 2.6% 4.0%
Cash 0.0% -9.0% -20.0%

Source: Dec-05 AASPE, Dec-17 Exposure Report
* SUBJECT TO FUTURE MARKET CONDITIONS

B

STATE OF WISCONSIN
INVESTMENT BOARD
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Core Trust Fund Performance
20-Year History

Wealth Accumulation over 20 Years
January, 1998 to December, 2017

400
375
350
325
300
275
250
225
200
175
150
125 -
100 -
75 T T T T T T T T T T T T T T T T T T T T

(a (a (a 0 0(' 0(' o(a Q(a Q(a Q(' 0"
000000000000000000000

Wealth Index: Value of $100 Invested

——Core Trust Fund ——Core Trust Fund

Policy Benchmark

——Reference Portfolio
60% MSCI World

40% Citi WGBI

Reference
Portfolio 20-Year
Dollar Return

Additional Policy
Portfolio Return
Above Reference

Additional Active
Portfolio Return

Total Core Trust
Fund Dollar Return

$87.3 Billion

+ $27.4 Billion

+ $13.0 Billion

=$127.7 Billion

Source: Monthly gross returns applied to January, 1998 beginning CTF market value of $43 billion.

9

B

STATE OF WISCONSIN
INVESTMENT BOARD
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CTF Outperforms Reference Portfolio by 31%
$40.4 billion in value-added over 20 years

Core Trust Fund versus Reference Portfolio

k5 January, 1998 to December, 2017

w132

)] r-\./v

E 128 /'—m',

g 124

] N

o 120

S 116 A '\i""'/

3 112 NA l/ﬂ.”\"!“ﬂ ,/

S 108 7 W.

2 104 h/

& 100 -~ ]

e 9% \\-.,.,’\v

= 92 — ;

s A P O O DO L N> <o © Q& & O O D A D B» O B oA

g,nggo)o“o(‘o(‘eo"eo(‘oeo»»ss»»ss
X QT QT QT T T QT QT QT QT QP F QT QT QT QT Q¥ F F ¢f

Reference Policy Portfolio Active Portfolio SWIB Core
Portfolio Return Above Return Trust Fund
Return Reference Return
1 Year 16.24% -0.53% +0.51% =16.22%
5 Year 7.03% +1.20% +0.37% = 8.60%
10 Year 4.40% +1.10% + 0.36% =5.87% B
10

STATE OF WISCONSIN
INVESTMENT BOARD
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CTF Active Risk Budgets Over Time

CTF EVA Expectations by Front Office Area

Expected EVA (mils)

$600

$500

$400

$300

$200

$100

$0

$414

2016

Portfolio Implementation

$470

2017

® Funds Alpha

11

$569

2018

M Internal

HPMG

B
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Private Markets and Funds Alpha

? SWIB
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Private Markets and Funds Alpha Strategy

A. Private Equity and Current Return Co-Investments

e Recruit a Senior Investment Professional to source and
underwrite new co-investments.

* Recruit an Investment Analyst to be the Subject Matter
Expert for the PMFA Technology Platform
Implementation and support the Funds and Co-
Investment Portfolios.

e Recruit a Managing Analyst to lead a new Current
Return Co-Investment Portfolio.

o Leverage existing Current Return GP relationships to
generate Current Return Co-Investment deal flow.

P B

SSSSSSSSSSSSSSSS
INVESTMENT BOARD
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Private Markets and Funds Alpha Strategy
B. Expand Alpha/ Beta Overlay and Beta One

e Continue to work with the Project Management Office to
further enhance new manager onboarding.

e Build working relationship with Aksia (SWIB’s newly
engaged hedge fund staff consultant).

e Access high guality, uncorrelated and efficient sources of
active return and active risk.

e Access markets and strategies with good opportunities for
active management and in which SWIB does not currently
hold capabilities (Emerging Markets, High Yield, Structured
Credit, Quant Strategies, etc.).

e Access the best external investment talent to enhance
Internal alpha generation.
’ |=
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Internal Public Markets

s SWIB
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Public Equities Division

Historical Performance Summary

« Small-Cap Diversified portfolio
— 5 person team has been consistent alpha generator

— $2.1 billion in AUM, 5 year alpha of 2.16% annualized
— Annual cost of about $3 million (14 bps), EVA of $42 million

» Global Sector Aggregate Portfolio (GSAP)
— Challenging 5 year performance, showing improvement
— $11.6 billion in AUM — scalable to $20 billion potentially
— Annual cost of about $10 million (9 bps), total of 19 people

SwiB MSCI
Global Sector World Alpha
June 2016 - Dec 2017 32.08% 31.72% 0.36%
Dec 2012 - June 2016 1.66% 6.06% -4.41%
Trailing 5 Years 34.27% 39.71% -5.44%

B

STATE OF WISCONSIN
INVESTMENT BOARD
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Strategic Goal — Improve the GSAP
Strengths to Build Upon

e High quality fundamental research
o Active risk composition mostly idiosyncratic

o Portfolio construction sophistication level very high for
some teams

e Sector team structure creates opportunity for the GSAP
to be consistent and efficient alpha producer

— Variety of quality investment processes creates diversification
benefits (fund of funds strategy)

— Risk factor exposures often cancel out - sets stage for strong
alpha production per unit of active risk (high Information

Ratio)
, B
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INVESTMENT BOARD
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Strategic Goal — Improve the GSAP

Opportunities to Improve

e Aggregation process to build GSAP from underlying sector
portfolios was suboptimal

— Risk canceling results in GSAP active risk level being too low

— Active risk contribution from individual sector portfolios was
unbalanced and often a function of sector size

— Overall factor tilts were not optimized at GSAP level

e Inconsistencies in process robustness, portfolio construction,
risk management

o Lack of necessary reports, data & tools

e Shorting was under-utilized across most teams

B

SSSSSSSSSSSSSSSS
INVESTMENT BOARD
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Strategic Goal — Improve the GSAP
2018 Focus Points

 Implement new aggregation process for the GSAP
— Will give us the ability to magnify and balance active risk levels of the GSAP

— Stretches active weights (long & short) of current sector portfolios, balances
risk contribution among various sector portfolios

— Maintains focus of current sector teams and variety of processes

— Key dependencies include upgraded trading system & improved shorting
capabilities

* Improve consistency of investment process & risk management

 Revamp personnel structure to increase alpha potential, efficiency
and improve development opportunities

 Introduce new tools and data sets

B
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Multi-Asset Strategic Goal - Identify New Strategies

e The Multi-Asset team currently runs six “anchor”
strategies. These strategies are well-vetted and
scalable to total division AUM of $5 bil.

 The Multi-Asset Team believes there are at least two
additional broad areas of the market where efficient,
scalable strategies can be developed: Volatility and
Commodities.

e The Multi-Asset Team is currently in the process of
hiring an additional managing analyst, and Is
specifically looking for analysts with experience in at
least one of these two areas. It is difficult to find this
specialized expertise.

. B
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Multi Asset Strategic Goal - Expand Derivatives Capabilities

« SWIB has greatly expanded its derivatives capabilities
over the last decade, and now makes extensive use
of complex futures and options instruments across Its
portfolios. However, SWIB has further opportunities
to expand its derivatives use, particularly in the area
of swaps.

e The Multi-Asset Team plans to continue to push for
additional capabilities in the derivatives space, as
using these instruments can lead to additional alpha
opportunities and more efficient hedging.

. B
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Multi-Asset Strategic Goal — Expand Strategy Tagging

 The Multi-Asset portfolios need the capability to see
P&L and risk by strategy. This assures that strategies
are acting as intended and mitigates risk.

o Off-the-shelf solutions for this capability are difficult
to find, and SWIB has had to begin to develop a
propriety system of tagging trades and flowing them
Into front-office systems.

o Although some solutions are beginning to come
onboard for tagging at SWIB, there are still gaps In
capabilities. Work will continue on improving SWIB'’s
tagging capabillities.

2 B
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Fixed Income Strategic Objectives
2018

 The 2018 risk budget increased the net economic
value added target for fixed income, in support of
the total increased value add objective for SWIB.

o Consistent with this objective, the active
portfolios are adding risk in order to generate
additional alpha.

e The primary method of adding risk has been to
Increase position concentration.

. B
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Fixed Income Strategic Objectives
2018

 New areas of interest to generate alpha include
emerging market bonds; this requires increased
operational and legal support to enable.

 We are implementing a new fixed income risk
and analytics system to replace our existing
platform which is being retired by the vendor.
This project requires resources from many areas
Including IT and Operations.

e Currently hiring for two managing analysts in the
credit area to assist with alpha generation.

2 B

SSSSSSSSSSSSSSSS
NNNNNNNNNNNNNNN

Page 37 of 95




Asset and Risk Allocation

s SWIB
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Exposure management/Risk management
Improves fund efficiency by adding return when opportunities are avarlable
and managing risk.

Cio
Exposure Management
@ Measure Exposures © Measure Risks © Rebalance
. i *A Cl
Factor Absolute Market R|5|_< _ . SSZeL asi:l
Exposures | Exposures * Concentration Risk ub Asset Class
* Liquidity Risk * Factor
* Event Risk * Risk Based Method
Misfit Relative « VValuation Risk
Exposures | Exposures « Portfolio Level Risks

O Value Risk Premiums @ Implement Playbook

* Valuation Framework * Plays

* Factor Analysis * Measurement

« Risk Premium Cash Allocation  * Implementation Process
* Signals
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Manage Liquidity

Liguidity management creates opportunity in times of market stress.

 ldentify and deploy sources of liquidity in times
of market stress to take advantage of market
distortions.

 Manage the cost of leverage. Savings greater
than $125 mil/year. Other cost savings
opportunities may be available longer term.

« Manage the amount and return on collateral.

 Manage funding risk with funding source
diversification and by designing an appropriate
term structure of funding.

2 B
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ARA Activities and

Portfolio Impact

Exposure || Completion || Derivatives |Portfolio
. Mgt. i .
Activities gt Portfolios Overlay Impl
: Multi- Asset
Asset Risk . FOF Hedge Funds Alpha
Allocation Oversight Strategles
A”RiSk. Rebalancing c Private Markets
ocation o)
= iti Active
Exposure 3 EC]UItleS
Management j:(’ 5 Fixed Income
— B F e e e e e e e e e s e s s s === 1
it Quantitative < [ ©f,
Transitions Risk Analysig E 8 1 : Managed
— B [ ., Beta
Liquidit <
Other Funds ] q Y { et B [P — "
anagernen % | Liportable| Equities
< | [LAlpha_i Fixed Income Passive
Funding Beta
Liquidity

Requirements:

* Advanced risk analytics and other systems/technology

e Derivative counter-parties, contracts and operations

e High quality return, holding and transaction data

* Liquidity management — funding cost and risk, collateral
management

* Talent

* $28 m/yr — Port Impl
* 5125 m/yr — Funding

>150 mil/yr NEVA
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STATE OF WISCONSIN INVESTMENT BOARD
Investment Committee Meeting-Open Session

Tuesday, January 23, 2018
Offices of the Investment Board
121 East Wilson Street, Madison, Wisconsin

Committee Members Present: David Villa, Chief Investment Officer (Chair)
Chuck Carpenter, Managing Director-Private Markets & Funds
Alpha (Vice-Chair)
Todd Ludgate, Managing Director-Public Fixed Income
Brian Hellmer, Managing Director-Public Equities
Scott Anderson, Managing Director-Asset & Risk Allocation
Nick Stanton, Head of Multi-Asset Strategy
Chirag Gandhi, Portfolio Manager-Global Bonds
Chris Prestigiacomo, Portfolio Manager-Private Debt & Venture Capital
Derek Drummond, Funds Alpha Manager
Brian Heimsoth, Quantitative Manager
Rick Smirl, Executive Director

Also in Attendance: Rochelle Klaskin, Chief Legal Counsel
Shirley Eckes, Chief Operating Officer
Mike Bress, Chief Financial Officer
Jennifer Schmeiser, Chief Human Resources Officer
Russell Snow, Investment Operations & Fund Accounting Director
Phil Richards, Performance Director
Brandon Brickner, Internal Audit Director
James Wooten, Data Management Director
Brad Gentert, Performance Analyst
Mike Shearer, Managing Analyst-Multi-Asset Strategy
Chase Nicholson, Managing Analyst-Multi-Asset Strategy
Chris Benish, Asset & Risk Allocation Analyst
Gretchen Wegner, Securities Analyst-Liquidity, Inflation & Rates Mgmt.
Keith Schmidt, Project Management Office Manager
Sara Chandler, Assistant Legal Counsel
Lisa Lange, Compliance Counsel
Scott Parrish, Portfolio Manager-Private Equity
Kurt Petrie, Internal Auditor
Chris Preisler, Communications Specialist
Janet Klosterman, Legal Assistant
Eileen Neill, Verus Advisory Inc. (by telephone)
Rose Dean, Wilshire Inc. (by telephone)

Jennifer Wildeman, Aksia, LLC (by telephone)
Some individuals may have attended only portions of the meeting.)

OPEN SESSION

With a quorum present, Mr. Villa called the meeting to order at 1:02 p.m.
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1. Approval of the Minutes

David Villa, Chief Investment Officer and Committee Chair, asked if there were any comments
on either the open or closed session minutes of the December 21, 2017 Investment Committee
(IC) meeting. Hearing no comments, Mr. Villa stated that the Committee could approve both the
open and closed session minutes in open session.

Motion: A motion was made by Mr. Ludgate and seconded by Mr. Stanton to approve both the
open session and the closed session minutes of December 21, 2017 IC meeting, as presented.

The motion passed unanimously.

2. Quarterly Performance Review

A. Core Trust Fund Performance and Attribution

Phil Richards, Performance Director, and Brad Gentert, Performance Analyst, presented the
Preliminary Performance and Attribution Update-Q4 2017. A copy of their report was included
in the meeting materials on pages 9-14. Based on the available data as of January 16, 2018, Mr.
Gentert reported (a) the Core Trust Fund (CTF) returned 3.9% gross of fees in Q4 2017, resulting
in a year-to-date (YTD) gross of fee return of 16.2%, which outperformed the Policy benchmark
by 50 basis points (bps); (b) Private Equity remained the highest contributor to the CTF YTD
excess return; (¢) Public Fixed Income had a strong relative return for the quarter driven by the
internal Government/Credit Portfolio and external managers (gross of fees) among all sub asset
classes; and (d) the CTF 5-year gross of fee return of 8.6% outperformed the Policy benchmark
by 37 bps on an annualized basis. Mr. Gentert then reviewed the relative return attribution for
the Core Trust Fund and Variable Trust Fund.

B. Cost of Leverage Benchmark

Eileen Neill, Verus Advisory, stated that Verus had followed up on the Cost of Leverage
Benchmark (currently LIBOR + 10bps) based upon a notification from the Asset & Risk
Allocation division (ARA) that actual roll costs had increased by more than 10bps. Ms. Neill
explained that Verus had conducted due diligence on current leverage costs with external pricing
sources and was making a preliminary recommendation to increase the Cost of Leverage
Benchmark to LIBOR + 30bps. Ms. Neill answered questions regarding the diligence process
and the data collected and facilitated a discussion of the calculation methodology of the
benchmark.

Ms. Klaskin stated that the current Cost of Leverage Benchmark was approved by the Board of
Trustees in 2016 as part of the comprehensive benchmark review. Pursuant to the process
approved by the Board, when actual roll costs are observed by ARA to increase by more than 10
bps, the Benchmark Consultant, if in agreement after independent review and analysis, may
recommend a provisional benchmark change.

Mr. Villa requested that Ms. Neill undertake continued conversations with members of the
Committee and Mr. Richards regarding the proposed benchmark change and return at a future

meeting with a final recommendation for the Committee’s consideration.

3. Fixed Income Q4 2017 Update
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Todd Ludgate, Managing Director-Fixed Income, presented the Fixed Income Q4 2017 Update.
A copy of his report, Investment Strategies: Public Fixed Income, was included in the meeting
materials on pages 15-35.

Mr. Ludgate reported that current assets under management (AUM) were $16.6 billion.
Referring to the illustration on page 16, Mr. Ludgate provided a breakdown of the total AUM
between the three fixed income portfolios (Global, Government/Credit, and Liquidity, Inflation
& Rates Management) and highlighted the year-to-date net economic value added (NEVA) for
each.

Mr. Ludgate noted that compliance information for each portfolio was included on pages 17-21
for the Committee’s information. He then referred to charts on pages 22-25, as he discussed the

current market environment and answered questions.

4. Public Equities Q4 2017 Update

Brian Hellmer, Managing Director-Public Equities, presented the Public Equities Q4 2017
Update. A copy of his report, Public Equities Internal Management Quarterly Update, was
included in the meeting materials on pages 36-54.

Mr. Hellmer reported that current assets under management (AUM) were $15.7 billion.
Referring to the illustration on page 37, Mr. Hellmer provided a breakdown of the total AUM
between the two public equities portfolios (Global Sector and Small Cap Diversified) and
highlighted the year-to-date economic value added (EVA) for each.

Mr. Hellmer noted that compliance information for each portfolio was included on pages 38-39
for the Committee’s information. He then discussed both 2017 and historical performance for
the Global Sector Aggregate portfolio and the Small Cap Diversified portfolio and reviewed 2017
equity market performance along with the equity markets outlook as illustrated on pages 42 and
44, and answered questions.

5. Multi-Asset 04 2017 Update

Nick Stanton, Head of Multi-Asset Strategy, presented the Multi-Asset Q4 2017 Update. A copy
of his report, Multi-Asset Internal Management Quarterly Update, was included in the meeting
materials on pages 55-60.

Mr. Stanton walked the Committee through his presentation, discussing Q4, year-to-date and
historical performance for the Global Securities and Alpha portfolios, the 2017 P&L for the

Options Overlay, and answered questions.

6. Instrument Governance-Futures

Rochelle Klaskin, Chief Legal Counsel, reviewed the Committee’s governance requirements
for new instruments and derivatives, including the Committee’s required approval. She
explained that to clarify previous approvals made by the Committee and the interpretation over
time of the same, she will facilitate the Committee’s ratification of approved instruments, as
necessary, in this and subsequent meetings to document the governance for such new
instruments and derivatives. For today, she addressed the authorizations to trade futures
contracts in the various internal portfolios.

3

Page 44 of 95



Motion: A motion was made by Mr. Gandhi and seconded by Mr. Hellmer to:

» Authorize, approve and ratify that all internal public equities portfolios may invest in and
trade futures contracts pursuant to their portfolios guidelines and subject to the general
and derivative guidelines contained in the IC WRS Investment Guidelines; provided that
the underliers to such futures contracts are public-equity related securities;

» Authorize, approve and ratify that all internal public fixed income portfolios may invest
in and trade futures contracts pursuant to their portfolios guidelines and subject to the
general derivative guidelines contained in the IC WRS Investment Guidelines, provided
that the underliers to such futures contracts are either specified in their investment
guidelines or are fixed-income related securities.

» Authorize, approve and ratify that all internal portfolios managed by the Multi-Asset
Strategies Division may trade any futures contracts for all underliers, subject to the
general and derivatives guidelines contained in the IC WRS Investment Guidelines.

The motion passed unanimously.

7. Motion to Convene in Closed Session

Motion: A motion to go into closed session pursuant to § 19.85(1)(e) and § 19.36(5) of the
Wisconsin Statutes to consider confidential strategies for the investment of public funds,
including (a) the active risk profiles of portfolio investments and the Core Trust Fund, (b) specific
proprietary investment strategies related to Funds Alpha, Private Debt, Private Equity, Venture
Capital, and Real Estate, (¢) the review of specific investment trades, active risk and proprietary
investment strategies in internal portfolios, including in Exposure Management, Fixed Income,
Public Equities, and Multi-Asset Portfolios, and (d) the review and approval of credit guidelines
for an external manager, was made by Mr. Ludgate and seconded by Mr. Carpenter.

The Chair called for a roll call vote.

Anderson-Aye Carpenter-Aye Drummond-Aye Gandhi-Aye
Heimsoth-Aye Hellmer-Aye Ludgate-Aye Prestigiacomo-Aye
Smirl-Aye Stanton-Aye Villa-Aye

There being eleven ayes and no nays, the Chair declared the motion passed. The Committee then
convened in closed session at 1:56 p.m. and reconvened in open session at 4:34 p.m.

8. Announcement of Committee Actions Relating to Items Taken up in Closed Session

Mr. Villa announced that, while in closed session, the Committee (a) discussed Core Trust Fund
Leverage and Alpha Overlay Performance and attribution; (b) reviewed Q4 investment strategies
in Fixed Income, Public Equities, Multi-Asset, and exposure management; (¢) approved the 2018
Funds Alpha, Private Debt, Venture Capital, Private Equity, and Real Estate strategies; (d)
discussed a potential new Multi-Asset strategy; and (e) approved amendments to the Passive
External Manager Guidelines.

9. Spring Investment Forum Preview
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Mr. Villa stated that the preliminary agenda for the Spring Investment Forum, to be held at the
Monona Terrace on April 11, 2018, was included on page 280 in the meeting materials for the
Committee’s review and that there would be no formal presentation unless there were comments
or questions.

10. Soft Risk Parameters Report

Mr. Villa stated that the report, Soft Risk Parameters-Asset Class and Portfolio dated December
31, 2017, was included on pages 281-284 in the meeting materials for the Committee’s review.
Mr. Heimsoth noted that were no new triggers that required the Committee’s review or
discussion.

11. Future Meeting Topics

Mr. Villa noted that a summary of standard Investment Committee agenda items and draft
agendas for the March 1, 2018 and March 27, 2018 meetings were included on pages 285-290 of
the meeting materials for the Committee’s review.

12. Adjournment

Motion: A motion to adjourn the meeting was made by Mr. Carpenter and seconded by Mr.
Anderson. The motion passed unanimously and the meeting adjourned at 4:36 p.m.

Date of Committee Approval: 3-1-2018

Signed: /s /Scott M. Anderson
Scott M. Anderson
Investment Committee Secretary
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STATE OF WISCONSIN INVESTMENT BOARD
Investment Committee Meeting-Open Session

Thursday, March 1, 2018
Offices of the Investment Board
121 East Wilson Street, Madison, Wisconsin

Committee Members Present: David Villa, Chief Investment Officer (Chair)
Chuck Carpenter, Managing Director-Private Markets & Funds
Alpha (Vice-Chair)
Todd Ludgate, Managing Director-Public Fixed Income
Brian Hellmer, Managing Director-Public Equities
Scott Anderson, Managing Director-Asset & Risk Allocation
Nick Stanton, Head of Multi-Asset Strategy
Chirag Gandbhi, Portfolio Manager-Global Bonds
Chris Prestigiacomo, Portfolio Manager-Private Debt & Venture Capital
Derek Drummond, Funds Alpha Manager
Brian Heimsoth, Quantitative Manager
Rick Smirl, Executive Director

Also in Attendance: Rochelle Klaskin, Chief Legal Counsel
Phil Richards, Performance Director
Brandon Brickner, Internal Audit Director
Jon Simon, Managing Analyst-Public Fixed Income
Sara Chandler, Assistant Legal Counsel
Vicki Hearing, Communications Manager
TerriJo Saarela, Corporate Governance Manager
Janet Klosterman, Legal Assistant
Eileen Neill, Verus Advisory Inc. (by telephone)
Rose Dean, Wilshire Inc. (by telephone)

Chris Levell, NEPC (by telephone)
(Some individuals may have attended only portions of the meeting.)

OPEN SESSION
With a quorum present, Mr. Villa called the meeting to order at 1:30 p.m.

1. Approval of the Minutes

David Villa, Chief Investment Officer and Committee Chair, asked if there were any comments
on either the open or closed session minutes of the January 23, 2018 Investment Committee (IC)
meeting. Hearing no comments, Mr. Villa stated that the Committee could approve both the open
and closed session minutes in open session.

Motion: A motion was made by Mr. Prestigiacomo and seconded by Mr. Smirl to approve both
the open session and the closed session minutes of the January 23, 2018 IC meeting, as presented.
The motion passed unanimously.

2. Funds Alpha ©4 2017 Update
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Derek Drummond, Funds Alpha Manager, presented the Funds Alpha Q4 2017 Update. A copy
of his report was included in the meeting materials on pages 9-24.

Mr. Drummond reviewed the 2017 EVA for each business line as compared to the 2017 EVA
targets. He then reviewed the long-term performance of the Hedge Fund and Beta One portfolios,
including historical betas and correlation to various markets, and explained the performance
attribution for 2017, year-to-date and Q4. He also noted that both portfolios are in compliance
with all strategy weights and ranges.

Mr. Drummond reported that SWIB’S Hedge Fund portfolio returned over 2% in the absolute
return space to finish the year flat with the Libor + 10bps benchmark, and the Beta One portfolio’s
2017 performance was positive in both equity and fixed income, with Q4 positive performance
driven by fixed income strategies. He also walked the Committee through the Funds Alpha
Pipeline included on page 24 of the meetings materials.

Mr. Drummond also noted that an offer had been accepted to fill the open Managing Analyst role
on the Funds Alpha team.

3. Private Debt O4 2017 Update

Chris Prestigiacomo, Portfolio Manager-Private Debt & Venture Capital, presented the Private
Debt Portfolio Q4 2017 Update. A copy of his report was included in the meeting materials on
pages 25-32.

Mr. Prestigiacomo reported that, at December 31, 2017, the Private Debt Portfolio market value
was $512,983,532. He then described the portfolio characteristics. He reviewed portfolio returns
and the loan pipeline and answered questions. Mr. Prestigiacomo also reported that there are no
active watchlist or workout loans to be reported at this time and that the Private Debt portfolio is
in compliance with all portfolio guidelines.

Mr. Prestigiacomo also noted that the Private Debt team will be moving to a new pricing vendor
this year.

4. Cost of Leverage Interim Benchmark

Phil Richards, Performance Director, introduced Eileen Neill, Verus Advisory, Inc., SWIB’s
benchmark consultant. Ms. Neill noted that the Committee had discussed at its January 23, 2018
meeting, the Cost of Leverage Benchmark (currently LIBOR + 10bps) and increasing roll costs.
Based on those increased costs, Verus is recommending a change to the benchmark from LIBOR
+10bps to LIBOR + 30bps. Under the Board’s benchmark policies, the Investment Committee
can approve provisional benchmarks under certain conditions. All provisional benchmarks must
be confirmed by the Board of Trustees prior to the end of the calendar year. Ms. Neill referred
to her memorandum on pages 33-34 of the meeting materials, discussed the rationale for the
recommended change and answered questions.

Motion: A motion was made by Mr. Anderson and seconded by Mr. Gandhi to approve the

recommended Cost of Leverage provisional benchmark of 3-Month LIBOR + 30 bps, effective
as of January 1, 2018. The motion passed unanimously.

2
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5. Motion to Convene in Closed Session

Motion: A motion to go into closed session pursuant to § 19.85(1)(e) and § 19.36(5) of the
Wisconsin Statutes to consider confidential strategies for the investment of public funds,
including (a) the review of active risk profiles of portfolio investments; and (b) the review of
specific proprietary investment strategies related to venture capital, funds alpha, private debt, and
exposure management was made by Mr. Carpenter and seconded by Mr. Prestigiacomo.

The Chair called for a roll call vote.

Anderson-Aye Carpenter-Aye Drummond-Aye Gandhi-Aye
Heimsoth-Aye Hellmer-Aye Ludgate-Aye Prestigiacomo-Aye
Smirl-Aye Stanton-Aye Villa-Aye

There being eleven ayes and no nays, the Chair declared the motion passed. The Committee then
convened in closed session at 2:01 p.m. and reconvened in open session at 3:14 p.m.

6. Announcement of Committee Actions Relating to Items Taken up in Closed Session

Mr. Villa announced that, while in closed session, the Committee (a) reviewed Q4 investment
strategies in Private Debt, Venture Capital, Funds Alpha, and exposure management; and (b)
discussed total and active risk for the Core and Variable Funds.

(Note: The Committee recessed for a five-minute break at 3:15 p.m.)

7. Currency Task Force Report

Chirag Gandhi, Chair of the Currency Task Force, referred to the February 19, 2018 meeting
agenda included on page 107 in the materials, as he talked about the task force’s recent
discussions and answered questions.

8. Credit Task Force Report

Jon Simon, Chair of the Credit Task Force, referred to the February 20, 2018 meeting agenda
included on page 108 in the materials, as he talked about the task force’s recent discussions and
answered questions. He noted that (a) that the task force has not identified any credit issues with
SWIB’s counterparties that require the Investment Committee’s discussion, (b) credit market
indicators continue to suggest we are late in the credit cycle, and (c) the Task Force is continuing
to work on enhancing credit reporting capabilities.

9. Research Task Force Report

Todd Ludgate, Co-Chair of the Research Task Force, presented the Research Task Force Report
to Investment Committee dated February 2018, which was included on page 109 in the meeting
materials, as he reviewed the list of completed projects, updated the Committee on projects in
progress and ideas under consideration, and answered questions.

10. Spring Investment Forum Preview
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Mr. Villa stated that the tentative speaker agenda for the Spring Investment Forum, to be held at
the Monona Terrace on April 11, 2018, was included on page 110-113 in the meeting materials
for the Committee’s review and that there would be no formal presentation unless there were
comments or questions.

11. Soft Risk Parameters Report

Mr. Villa stated that the report, Soft Risk Parameters-Asset Class and Portfolio dated January 31,
2018, was included on pages 114-117 in the meeting materials for the Committee’s review.
Rochelle Klaskin, Chief Legal Counsel, noted that a new trigger for Private Markets and Funds
Alpha based on hedge fund equity delta to the S&P500 appeared on the report. The Investment
Committee discussed it, and was satisfied that staff will continue to monitor the level and that
the threshold was only mildly above the trigger.

12. Future Meeting Topics

Mr. Villa noted that a summary of standard Investment Committee agenda items and draft
agendas for the March 27, 2018 and April 24, 2018 meetings were included on pages 118-123 of
the meeting materials for the Committee’s review.

13. Adjournment

Motion: A motion to adjourn the meeting was made by Mr. Carpenter and seconded by Mr.
Anderson. The motion passed unanimously and the meeting adjourned at 3:21 p.m.

Date of Committee Approval: 3/27/2018

Signed: /s / Scott M. Anderson
Scott M. Anderson
Investment Committee Secretary
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Staff Investment Committee Meeting

Tuesday, March 27, 2018
STATE OF WISCONSIN INVESTMENT BOARD
121 East Wilson Street
Madison, Wisconsin
Presentation Room

1:30 p.m.
Est. Time OPEN SESSION
(minutes)
1. Approval of the Minutes - Open Session
B A. March 1, 2018
15 2. Private Equity Q4 2017 Update — Scott Parrish
15 3. Real Estate Q4 2017 Update — Steve Spiekerman
10 4. Investment Guidelines Amendments
S A. UW System Trust Funds Asset Allocation and Guidelines
- Recommendation — Rochelle Klaskin and Chris Levell, NEPC
== B. Investment Committee WRS Investment Guidelines — Rochelle
Klaskin
10 B 5 Benchmark Recommendation for UW System Trust Funds — Eileen
Neill, Verus
S CLOSED SESSION*
S== RECONVENE IN OPEN SESSION
6. Announcement of Committee Actions Relating to Items Taken up in
Closed Session
7. Soft Risk Parameters (No presentation unless requested)
8. Spring Investment Forum Preview (No presentation unless requested)
Q. Future Meeting Topics
E= 10. Motion to Adjourn

*A motion to go into closed session at this meeting is authorized pursuant to § 19.85(1)(e) and 819.36(5) of
the Wisconsin Statutes to approve prior closed session minutes and to consider confidential strategies for the
investment of public funds, including the review of the active risk profiles of portfolio investments, specific
proprietary investment strategies related to Private Equity and Real Estate, and the review of specific
investment trades and strategies in SWIB’s exposure management portfolios. The Committee may convene
in additional closed sessions or announce additional closed session items at the meeting in accordance with
the procedure outlined in the Attorney General’s Opinion reported at 66 OAG 106 (1977). Whenever a

closed session is held, the committee will subsequently reconvene in open session to cover remaining agenda
items.
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NOTES: Items may be taken in order other than listed.

The meeting site is physically accessible. Upon prior request,
reasonable accommodations will be provided.

FUTURE MEETINGS Investment Committee Members:
4/24/18 — April Committee Mtg. Chief Investment Officer: David Villa (Chair)
5/29/18 — May Committee Mtg. Managing Director-Private Markets & Funds Alpha: Chuck
6/26/18 — June Committee Mtg. Carpenter (Vice-Chair)
7/24/18 — July Committee Mtg. Managing Director-Asset & Risk Allocation: Scott Anderson
8/28/18 — August Committee Mtg. (Secretary)
9/25/18 — September Committee Mtg. Managing Director-Public Equities: Brian Hellmer
10/23/18 — October Committee Mtg. Managing Director-Fixed Income: Todd Ludgate
11/27/18 — November Committee Mtg. Head of Multi-Asset Strategy: Nick Stanton
12/20/18 — December Committee Mtg. Portfolio Manager: Chris Prestigiacomo
Portfolio Manager: Chirag Gandhi
Quantitative Manager: Brian Heimsoth
Funds Alpha Manager: Derek Drummond
Executive Director: Rick Smirl
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Staff Investment Committee Meeting

Tuesday, April 24, 2018
STATE OF WISCONSIN INVESTMENT BOARD
121 East Wilson Street
Madison, Wisconsin
Presentation Room

1:30 p.m.
Est. Time OPEN SESSION
(minutes)
1. Approval of the Minutes — Open Session
B A. March 27, 2018
5 2. October Board Workshop Preview — David Villa and Scott Anderson
5 3. Transition Update — Gary Wensing
15 4, Quarterly Performance Review — Phil Richards and Brad Gentert
5 5. Fixed Income Q1 2018 Update — Todd Ludgate
5 6. Public Equities Q1 2018 Update — Brian Hellmer
5 7. Multi-Asset Q1 2018 Update — Nick Stanton

B  CLOSED SESSION*
1. B RECONVENE IN OPEN SESSION

8. Announcement of Committee Actions Relating to Items Taken up in
Closed Session

9. Soft Risk Parameters (No presentation unless requested)
10.  Future Meeting Topics

B 11.  Motion to Adjourn

*A motion to go into closed session at this meeting is authorized pursuant to § 19.85(1)(e) and §19.36(5) of
the Wisconsin Statutes (a) to approve prior closed session minutes and (b) to consider confidential strategies
for the investment of public funds, including (i) the active risk profiles of portfolio investments and the Core
Trust Fund, (ii) specific proprietary investment strategies related to Funds Alpha, Private Debt, Private
Equity, Venture Capital, and Real Estate, (iii) the review of specific investment trades, active risk and
proprietary investment strategies in internal portfolios, including in Exposure Management, Fixed Income,
Public Equities, and Multi-Asset Portfolios, and (iv) the review and approval of credit guidelines for an
external manager. The Committee may convene in additional closed sessions or announce additional closed
session items at the meeting in accordance with the procedure outlined in the Attorney General’s Opinion
reported at 66 OAG 106 (1977). Whenever a closed session is held, the committee will subsequently
reconvene in open session to cover remaining agenda items.
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NOTES: Items may be taken in order other than listed.

The meeting site is physically accessible. Upon prior request,
reasonable accommodations will be provided.

FUTURE MEETINGS Investment Committee Members:
5/29/18 — May Committee Mtg. Chief Investment Officer: David Villa (Chair)
6/26/18 — June Committee Mtg. Managing Director-Private Markets & Funds Alpha: Chuck
7/24/18 — July Committee Mtg. Carpenter (Vice-Chair)
8/28/18 — August Committee Mtg. Managing Director-Asset & Risk Allocation: Scott Anderson
9/25/18 — September Committee Mtg. (Secretary)
10/23/18 — October Committee Mtg. Managing Director-Public Equities: Brian Hellmer
11/27/18 — November Committee Mtg. Managing Director-Fixed Income: Todd Ludgate
12/20/18 — December Committee Mtg. Head of Multi-Asset Strategy: Nick Stanton

Portfolio Manager: Chirag Gandhi

Portfolio Manager: Chris Prestigiacomo

Quantitative Manager: Brian Heimsoth

Funds Alpha Manager: Derek Drummond

Executive Director: Rick Smirl

Page 54 of 95



Staff Investment Committee Meeting

Tuesday, May 29, 2018
STATE OF WISCONSIN INVESTMENT BOARD
121 East Wilson Street
Madison, Wisconsin
Presentation Room
1:30 p.m.

Est. Time OPEN SESSION
(minutes)

1. Approval of Minutes - Open Session
A. April 24, 2018

5 2. Spring Investment Forum Debrief — David Villa
5 3. October Workshop Preview — David Villa and Scott Anderson
15 4, Funds Alpha Q1 2018 Update — Derek Drummond
15 5. Private Debt Q1 2018 Update — Chris Prestigiacomo
B= CLOSED SESSION*
E=- RECONVENE IN OPEN SESSION

6. Announcement of Committee Actions Relating to Items Taken
up in Closed Session

5 7. Currency Task Force Report — Chirag Gandhi
5 8. Credit Task Force Report — Jon Simon
5 9. Research Task Force Report — Todd Ludgate, Nick Stanton and

Brian Hellmer

10. Derivatives Report (No presentation unless requested)
11. Soft Risk Parameters (No presentation unless requested)

12. Future Meeting Topics

*A motion to go into closed session at this meeting is authorized pursuant to § 19.85(1)(e) and 819.36(5) of
the Wisconsin Statutes to approve prior closed session minutes and to consider confidential strategies for the
investment of public funds, including the review of active risk profiles of portfolio investments, the review of
specific proprietary investment strategies related to venture capital, funds alpha, private debt, and exposure
management, to approve the Core Trust Fund’s active risk budget, and to review internally developed third-
party counterparty credit terms and guidelines. The Committee may convene in additional closed sessions or
announce additional closed session items at the meeting in accordance with the procedure outlined in the
Attorney General’s Opinion reported at 66 OAG 106 (1977). Whenever a closed session is held, the
committee will subsequently reconvene in open session to cover remaining agenda items.
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13. Motion to Adjourn
NOTES: Items may be taken in order other than listed.

The meeting site is physically accessible. Upon prior request,
reasonable accommodations will be provided.

FUTURE MEETINGS Investment Committee Members:

6/26/18 — June Committee Mtg. Chief Investment Officer: David Villa (Chair)
7/24/18 — July Committee Mtg. Managing Director-Private Markets & Funds Alpha:
8/28/18 — August Committee Mtg. Chuck Carpenter (Vice-Chair)

9/25/18 — September Committee Mtg. Managing Director-Asset & Risk Allocation: Scott
10/23/18 — October Committee Mtg. Anderson (Secretary)

11/27/18 — November Committee Mtg. Managing Director-Public Equities: Brian Hellmer
12/20/18 — November Committee Mtg. Managing Director-Fixed Income: Todd Ludgate

Head of Multi-Asset Strategy: Nick Stanton
Portfolio Manager: Chris Prestigiacomo
Portfolio Manager: Chirag Gandhi
Quantitative Manager: Brian Heimsoth
Funds Alpha Manager: Derek Drummond
Executive Director: Rick Smirl
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ASSET ALLOCATION

UNIVERSITY OF WISCONSIN

SYSTEM TRUST FUNDS

February 2018
Christopher Levell, ASA, CFA, CAIA, Partner

ﬁE BOSTON | ATLANTA | CHARLOTTE | CHICAGO | DETROIT | LASVEGAS | PORTLAND | SAN FRANCISCO
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BACKGROUND — EXISTING STRUCTURE

* Long Term Fund: $423 million
— Real return objective
— Long term endowment time horizon
— 15% illiquid in private equity and real assets

* Intermediate Term Fund: $87 million
— Preservation of capital objective
— 2-5 year horizon

e Income Fund: $63 million
— Cash investment
— Immediate liquidity
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SUMMARY — PROPOSED STRUCTURE

Long Term Fund
« SWIB assumes investment management of assets (“SWIB Fund”™)

* llliquid investment commitments managed by StepStone for SWIB with
existing commitments met, but no future fundings anticipated

* Liquid investments placed in BlackRock index funds
— Efficient asset class exposure
— Low administrative and management fees

Income Fund
» Retained and managed by UW Trust Funds

Intermediate Term Fund

 Intermediate Fund assets to be reassigned by UW departments
— Each program could go into Income Fund, SWIB Fund, or a combination
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RECOMMENDED INDEX FUNDS

* Most exposure provided by broad market index funds

Global Equities
US Government/Credit Fixed Income
US Treasury Inflation Protection Securities

« Small allocation to select additional index funds to increase
diversification and provide favorable risk/return tilts

Each is already included as subclasses of broad funds above
Hedged Developed Market Equities

Emerging Market Equities

REITs

 Other asset classes considered, but not as diversifying

US Small Cap
EAFE Unhedged
EAFE Small Cap
Global Bonds
High Yield
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RECOMMENDED ALLOCATION

Current
Long
Term
Fund
Cash

Current Proposed
Interm. Liquid SWIB
Term SWIB Fund @

Fund Structure $423 m

Large Cap Equities

Small/Mid Cap Equities

Int'l Equities (Unhedged)

Int'l Equities (Hedged)

Emerging Int'l Equities

Global Equity

Private Equity

Total Equity

Core Bonds

High-Yield Bonds

Total Fixed Income

TIPS

Private Real Assets

REITs

Total Real Assets

Global Asset Allocation

Total Multi Asset

The Proposed Liquid
SWIB Structure uses six
index funds for exposure

The total allocation with
alternatives will depend
on the level of total
assets

The SWIB Fund has
similar profile to Long
Term Fund

— Slightly less expected return
and volatility

— Improved return/risk
(Sharpe) ratio

Expected Return 5-7 yrs 6.5%0 4.1% 5.8%0 6.3%0
Expected Return 30 yrs 7.6% 5.3% 6.9% 7.4% Inflation addressed
Standard Dev 13.5% 7.0% 11.1% 11.9%
Sharpe Ratio (5-7 years) 0.34 0.30 0.35 0.36 through Tl !DS’ REITs, and
Sharpe Ratio (30 years) 0.36 0.36 0.37 0.39 higher equity exposure
Prob. of 5 yr return >4% 66%0 51%b 649%0 66%0
Prob. of 5 yr return <0% 14% 10%0 12% 12%
Prob. of 30 yr return >4%o 93% 84% 92% 949%0
Totals may not sum due to rounding

5
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APPENDIX:

ASSUMPTIONS

NEPC, LLC




COMMENTS ON EXISTING STRUCTURE

 Each of the liquid asset classes can be replicated with a BlackRock index
fund, except for the Global Asset Allocation Strategy — GMO Real Return
Global Balanced
— Best index options for real return focus are TIPS and REITS

* Liquid equity investments are roughly similar to market cap weights, and
can be replaced with the All Country World Index

» Core bond allocation can be replaced with Government/Credit Index
— Similar to SWIB approach
— High yield, while a good long term strategic investment, has thin spreads currently

* Cash allocation can be eliminated due to liquid nature of index funds
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2018 5-7 YEAR RETURN FORECASTS

Geometric Expected Return

Asset Class 2018 2017 2018-2017

Cash 2.00% 1.75% +0.25%
Treasuries 2.25% 2.00% +0.25%
IG Corp Credit 3.50% 3.75% -0.25%
MBS 2.50% 2.25% +0.25%
Core Bonds™ 2.75% 2.65% +0.10%
TIPS 3.25% 3.00% +0.25%
High-Yield Bonds 3.75% 4.75% -1.00%
Bank Loans 4.50% 5.25% -0.75%
Non-US Bonds (Unhedged) 0.50% 1.00% -0.50%
Non-US Bonds (Hedged) 0.73% 1.09% -0.36%
EMD External 4.25% 4.75% -0.50%
EMD Local Currency 6.00% 6.75% -0.75%
Large Cap Equities 5.25% 5.75% -0.50%
Small/Mid Cap Equities 5.75% 6.00% -0.25%
Int'l Equities (Unhedged) 7.50% 7.25% +0.25%
Int'l Equities (Hedged) 7.82% 7.57% +0.25%
Emerging Int'l Equities 9.00% 9.50% -0.50%
Private Equity 8.00% 8.25% -0.25%
Private Debt 6.50% 7.25% -0.75%
Core Real Estate 5.75% 6.00% -0.25%
Commodities 4.75% 4.75% -

Hedge Funds** 5.83% 5.95% -0.12%

* Core Bonds assumption based on market weighted blend of components of Aggregate Index (Treasuries, IG Corp Credit, and MBS).

** Hedge Funds is a calculated blend of 40% Equity, 40% Credit, 20% Macro-related strategies.
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2018 5-7 YEAR RETURN FORECASTS

Geometric Expected Return

Asset Class 2018 2017 2018-2017

Short Treasuries 2.25% 2.00% +0.25%
US 10 Yr. Treasury 2.25% 2.00% +0.25%
Long Treasuries 2.00% 1.75% +0.25%
20+ Year STRIPS 1.75% 1.50% +0.25%
Short Credit 2.75% 2.75% -
Long Credit 4.00% 4.25% -0.25%
Long Government/Credit* 3.26% 3.33% -0.07%
Non-US Cash** 0.50% 0.25% +0.25%
Non-US Inflation-Linked Bonds 1.75% 1.00% +0.75%
Short High Yield 4.25% 5.00% -0.75%
Municipal Bonds (1-10 Year) 2.50% - -
High Yield Municipal Bonds 3.75% 4.25% -0.50%
Global Equity* 6.88% 7.21% -0.33%
MLPs 7.25% 7.00% +0.25%
REITs 6.50% 6.50% -
Real Assets (Liquid)** 5.87% 5.92% -0.05%
Non-Core Real Estate 7.00% N/A N/A
Private Real: Energy/Metals 8.00% 8.25% -0.25%
Private Real: Infrastructure/Land 6.00% 6.00% -
Hedge Funds - Long/Short 6.25% 6.25% -
Hedge Funds — Credit 5.00% 5.25% -0.25%
Hedge Funds — Macro 6.25% 6.25% -

* Assumption based on market weighted blend of index components

** Custom weighted blend of underlying asset classes
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2018 VOLATILITY FORECASTS

Asset Class 2018 2017 2018-2017
Cash 1.00% 1.00% -
Treasuries 5.50% 5.50% -
IG Corp Credit 7.50% 7.50% -
MBS 7.00% 7.00% -
Core Bonds™ 5.99% 6.03% -0.04%
TIPS 6.50% 6.50% -
High-Yield Bonds 13.00% 13.00% -
Bank Loans 9.00% 9.00% -
Non-US Bonds (Unhedged) 10.00% 8.50% +1.50%
Non-US Bonds (Hedged) 4.50% 5.00% -0.50%
EMD External 13.00% 13.00% -
EMD Local Currency 13.00% 15.00% -2.00%
Large Cap Equities 17.50% 17.50% -
Small/Mid Cap Equities 21.00% 21.00% -
Int'l Equities (Unhedged) 21.00% 21.00% -
Int'l Equities (Hedged) 18.00% 18.00% -
Emerging Int'l Equities 28.00% 28.00% -
Private Equity 23.00% 23.00% =
Private Debt 13.00% 14.00% -1.00%
Core Real Estate 13.00% 15.00% -2.00%
Commodities 19.00% 19.00% -
Hedge Funds** 9.07% 8.74% -0.33%

* Core Bonds assumption based on market weighted blend of components of Aggregate Index (Treasuries, IG Corp Credit, and MBS).
** Hedge Funds is a calculated blend of 40% Equity, 40% Credit, 20% Macro-related strategies.
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2018 VOLATILITY FORECASTS

Asset Class 2018 2017 2018-2017

Short Treasuries 2.50% 2.50% -

US 10 Yr. Treasury 7.50% 7.50% -
Long Treasuries 12.00% 12.00% -
20+ Yr. STRIPS 19.00% 19.00% -
Short Credit 3.50% 3.50% -
Long Credit 12.00% 13.00% -1.00%
Long Government/Credit* 11.26% 12.01% -0.75%
Non-US Cash** 1.00% 1.00% -
Non-US 10 Yr. Sovereigns*>* 6.50% 6.50% -
Non-US Inflation-Linked Bonds (H) 5.50% 6.00% -0.50%
Short High Yield 8.50% 9.00% -0.50%
Municipal Bonds (1-10 Year) 5.50% - -
Global Equity*** 18.22% 18.26% -0.04%
MLPs 19.00% 20.00% -1.00%
REITs 21.00% 21.00% -
Real Assets (Liquid)**** 13.06% 12.83% +0.23%
Non-Core Real Estate 17.00% N/A N/A
Private Real: Energy/Metals 21.00% 21.00% -
Private Real: Infrastructure/Land 12.00% 14.00% -2.00%
Hedge Funds - Long/Short 11.00% 11.00% -
Hedge Funds — Credit 9.50% 9.50% -
Hedge Funds — Macro 9.50% 9.50% -

* Assumption based on market weighted blend of index components

** Custom weighted blend of underlying asset classes
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2018 30 YEAR RETURN FORECASTS

Geometric Expected Return

Asset Class 2018 2017 2018-2017
Cash 2.75% 3.00% -0.25%
Treasuries 3.25% 3.50% -0.25%
IG Corp Credit 4.75% 5.00% -0.25%
MBS 3.25% 3.50% -0.25%
Core Bonds™ 3.75% 4.00% -0.25%
TIPS 3.75% 3.75% -
High-Yield Bonds 5.50% 5.75% -0.25%
Bank Loans 5.50% 6.00% -0.50%
Non-US Bonds (Unhedged) 2.50% 2.75% -0.25%
Non-US Bonds (Hedged) 2.77% 2.87% -0.10%
EMD External 5.00% 5.75% -0.75%
EMD Local Currency 6.50% 6.50% -
Large Cap Equities 7.50% 7.50% -
Small/Mid Cap Equities 7.75% 7.75% -
Int'l Equities (Unhedged) 7.75% 7.75% -
Int'l Equities (Hedged) 8.14% 8.14% -
Emerging Int'l Equities 9.25% 9.50% -0.25%
Private Equity 9.50% 9.50% -
Private Debt 7.50% 8.00% -0.50%
Core Real Estate 6.50% 6.50% -
Commodities 5.50% 5.50% -
Hedge Funds** 6.34% 6.47% -0.13%

* Core Bonds assumption based on market weighted blend of components of Aggregate Index (Treasuries, IG Corp Credit, and MBS).

** Hedge Funds is a calculated blend of 40% Equity, 40% Credit, 20% Macro-related strategies.
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2018 30 YEAR RETURN FORECASTS

Geometric Expected Return

Asset Class 2018 2017 2018-2017

Short Treasuries 3.00% 3.00% -

US 10 Yr. Treasury 3.50% 3.50% -
Long Treasuries 3.50% 3.75% -0.25%
20+ Yr. STRIPS 3.50% 3.75% -0.25%
Short Credit 3.75% 3.75% -
Long Credit 5.25% 5.75% -0.50%
Long Government/Credit* 4.62% 5.04% -0.42%
Non-US Cash** 2.00% 2.00% -
Non-US 10 Yr. Sovereigns*>* 2.50% 2.50% -
Non-US Inflation-Linked Bonds 3.00% 2.75% +0.25%
Short High Yield 5.25% 5.75% -0.50%
Municipal Bonds (1-10 Year) 3.25% - -
Global Equity*** 8.24% 8.35% -0.11%
MLPs 7.50% 7.50% -
REITs 6.75% 6.75% -
Real Assets (Liquid)**** 6.75% 6.79% -0.04%
Non-Core Real Estate 7.50% N/A N/A
Private Real: Energy/Metals 7.75% 7.75% -
Private Real: Infrastructure/Land 6.25% 6.00% +0.25%
Hedge Funds - Long/Short 7.25% 7.25% -
Hedge Funds — Credit 5.25% 5.50% -0.25%
Hedge Funds — Macro 6.25% 6.25% -

* Assumption based on market weighted blend of index components

** Custom weighted blend of underlying asset classes
4% 13 Page 69 of 95



2018 CORRELATIONS

Non-US Non-US PRA:
Asset Class Cash U3 IG MBS TIPS HY Bonds Bonds CMP EMDLarge gunineuyinel H) EME op PRAC ey G0N I
Lev (Ext) (Loc) Cap Egy/Met RE odities
(@) (H) Land
Cash 1.00
US Lev 0.90 | 1.00

Treasuries 0.20 [ 0.20 | 1.00

IG 0.10 | 0.10 | 0.65 1.00

MBS 0.25 | 0.25| 0.85 0.75 1.00

TIPS 0.35 | 0.35| 0.65 | 0.65 | 0.65 | 1.00

HY -0.05 [-0.05| 0.10 | 0.55 | 0.30 | 0.20 | 1.00

Non-US

Bonds (U) 0.10 | 0.10| 0.45 | 0.45 | 0.45 | 0.40| 0.10 1.00
Non-US 0.15 | 0.15| 0.70 | 0.60 | 0.60 | 0.65| 0.20 | 0.40 1.00
Bonds (H)

EMD (Ext) 0.05 |0.05| 0.20 | 0.60 [ 0.35 |0.30| 0.70 | 0.30 0.30 1.00

EMD (Local)| 0.05 | 0.05| 0.10 | 0.50 | 0.25 |[0.25| 0.55 | 0.35 0.20 0.75 | 1.00

Large Cap -0.10 (-0.10| -0.10 | 0.25 | 0.10 |-0.10| 0.65 | 0.00 -0.10 | 0.55 | 0.60 | 1.00

SMID Cap -0.15 |-0.15| -0.15 | 0.25 | 0.10 |-0.10| 0.70 | -0.05 | -0.15 | 0.55 [ 0.50 | 0.90 | 1.00

Int'l Eqty (U) | -0.10 |-0.10| -0.10 | 0.30 | 0.05 |-0.05| 0.65 | 0.35 -0.10 | 0.60 | 0.70 | 0.70 | 0.65 | 1.00

Int'l Eqty (H) | -0.10 | -0.10| -0.10 | 0.30 | 0.05 |-0.05| 0.65 | 0.05 -0.10 | 0.60 | 0.65 | 0.75 | 0.70 | 0.85 | 1.00

EM -0.10 (-0.10| -0.20 | 0.35 | -0.10 |-0.10| 0.70 | 0.25 -0.20 | 0.70 | 0.80 | 0.65 | 0.65 | 0.70 [ 0.70 | 1.00

PE -0.20 |-0.25| -0.15 | 0.30 | 0.10 |-0.10| 0.60 | -0.15 | -0.20 | 0.35 | 0.40 | 0.70 | 0.75 | 0.60 | 0.65 | 0.45 | 1.00

PD 0.00 | 0.00 | -0.35 | 0.15 | -0.15 |-0.10( 0.65 | -0.10 | -0.10 | 0.50 | 0.60 | 0.60 [ 0.65 [ 0.75 | 0.75 | 0.80 [ 0.65 |1.00

;g?/'/o\M-et -0.05 [-0.05| -0.20 | 0.20 | -0.05 |-0.05| 0.50 | -0.10 | -0.15 | 0.40 | 0.40 | 0.65 | 0.70 | 0.55 | 0.60 | 0.50 | 0.85 [0.65| 1.00

IEfTaA/\L_and 0.15 | 0.15| -0.05 | 0.10 | -0.05 [ 0.05| 0.40 | 0.05 0.00 0.35 | 0.40 | 0.50 | 0.50 | 0.45 | 0.45 | 0.40 | 0.60 |0.50| 0.75 1.00

Core RE 0.10 | 0.10| 0.10 | 0.15 | 0.05 |0.10| 0.35 | 0.15 0.05 0.25 | 0.40 | 0.40 | 0.40 | 0.35 | 0.40 | 0.30 | 0.50 |0.40| 0.45 0.70 | 1.00

Commodities| 0.10 | 0.10 | -0.10 | 0.15 | 0.00 | 0.30 | 0.20 | 0.10 -0.10 | 0.35 | 0.50 | 0.30 | 0.30 | 0.40 | 0.30 | 0.55 | 0.25 |0.30| 0.35 0.40 | 0.30 | 1.00
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INFORMATION DISCLAIMER

« Past performance is no guarantee of future results.

« The goal of this report is to provide a basis for substantiating asset
allocation recommendations. The opinions presented herein
represent the good faith views of NEPC as of the date of this report
and are subject to change at any time.

 Information on market indices was provided by sources external to
NEPC. While NEPC has exercised reasonable professional care in
preparing this report, we cannot guarantee the accuracy of all source
information contained within.

* All investments carry some level of risk. Diversification and other
asset allocation techniques do not ensure profit or protect against
losses.

 This report is provided as a management aid for the client’s internal
use only. This report may contain confidential or proprietary
information and may not be copied or redistributed to any party not
legally entitled to receive it.
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UNIVERSITY OF WISCONSIN SYSTEM
(Wis. Stat. § 25.17(9)(m))

Description: The University of Wisconsin System (System) trust funds consist primarily of
monies that have been gifted directly to a UW institution, rather than to one of the separate,
supporting foundations. The Trust Funds Office works externally with donors and other
related parties, and internally with the benefiting campuses and colleges, to facilitate the
receipt and proper use (compliant with donor terms and conditions) of all gifts and bequests.
The majority of the trust funds are invested by SWIB. The System’s spending policy targets
annual expenditures of 4% of the market value of the assets (calculated using a three-year
rolling average) for payment to beneficiaries.

Investment Objective: To achieve, net of administrative and investment expenses,
reasonable, attainable and sustainable returns over and above the rate of inflation. SWIB
seeks to achieve this objective through the use of passive, externally-managed, public
markets funds.

Investment Guidelines:
1. See VI General Investment Guidelines above
2. Make any other legal investment that is specifically approved by the Board

Asset Allocation, Benchmarks and Rebalancing:

The target allocation and benchmarks for the liquid portion of the portfolio shall be:

Target | Rebalance Range Asset Class Benchmark

48% 44-52% Global Equities MSCI ACWI IMI Index

20% 18-22% US Government / BBG/Barclays US

Credit Fixed Income Government/Credit Index

20% 18-22% US TIPS BBG/Barclays US TIPS Index, Series L

6% 5-7% Hedged Developed MSCI EAFE Index Net 100% USD

Market Equities Hedged Index
3% 2-4% Emerging Market MSCI Emerging Markets Index
Equities
3% 2-4% REITS FTSE EPRA/NAREIT Developed
Index
Page1
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In addition, the portfolio has an allocation to private equity through a legacy portfolio that is
expected to roll off over time.

Asset Class Benchmark
$60M estimated NAV as of | Private Equity Custom Burgiss Universe
December 31, 2017
Rebalancing:

The asset allocation of fund investments shall be reviewed at the end of each quarter.
Quarterly net capital flows to the System shall be utilized to rebalance to the target
allocation. If the allocation by asset class falls outside the rebalance range following
quarterly cash flows, assets will be systematically rebalanced back to the target allocation as
soon as practicable and in any event prior to the next quarterly net capital flows.

Roles and Responsibilities:

SWIB. SWIB’s roles and responsibilities are detailed in an investment management
agreement with the System, which provides the definitive terms of SWIB’s engagement.
SWIB’s responsibilities include the following (references to the trust funds in this section
refer solely to the trust funds delegated to SWIB’s management by the System):

- Serve as the outsourced investment manager for the trust funds

- Determine and set appropriate asset allocation targets and ranges based on the
return and risk objectives of the System

- Implement the asset allocation by selecting appropriate external investment
managers or funds

- Determine performance benchmarks

- Determine or review investment guidelines for managers and/or funds to which trust
funds are allocated

- Provide for the third-party custody of all trust funds assigned to SWIB’s direct
management

- Rebalance the trust funds to the asset allocation targets on a periodic basis as
described above

- Coordinate cash distributions for the System’s liquidity/cash flow requirements

- Regularly communicate with, and provide quarterly investment-related reports to,
the System

- Consult with the System regarding investment risk and return objectives and long-
term asset class expectations to allow the System to set an appropriate endowment
distribution/spending policy as market conditions change

- Provide various reports and information reasonably needed for the System to
compile financial statements and complete all audits

Page 2
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University of Wisconsin System. The System, including its Board of Regents, remains
responsible for the implementation, oversight and monitoring of all aspects of the
management and administration of the trust funds, other than those which have been
specifically delegated to SWIB, including responsibility for monitoring its delegation of
investment management authority to SWIB. Primary responsibilities of the System and its
Board of Regents include:

- Approve the investment management agreement with SWIB

- Consult with SWIB in setting asset allocation targets, ranges and benchmarks

- Determine the endowment distribution/spending policy

- Communicate to SWIB liquidity/cash flow requirements

- Work with donors, estates, and trusts in taking in and properly establishing new trust
funds accounts

- Maintain all accounting and recordkeeping systems related to the trust funds, and for
all trust funds accounts

- Assist benefiting campuses and departments in their utilization of trust funds
accounts

- Monitor and oversee the investment of all trust funds not delegated to SWIB’s
management

- Direct and oversee the System’s cash flows in and out of the State Investment Fund

Page 3
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SWHAIRY \VEsTMeNT BOARD

Date: March 27, 2017
To: Investment Committee
From: Rochelle Klaskin, Chief Legal Counsel

Re: Investment Committee WRS Investment Guidelines

The restrictions on options that had originally only restricted the active and passive public equities
portfolios were consolidated to the general guidelines in connection with the Investment Guidelines
review and restatements in 2017. No portfolios are out of compliance relating to this change. However,
this restriction creates a conflict with any option overlay strategy and could unnecessarily restrict the
multi-asset portfolios. The suggested change is as follows:

[ll. DERIVATIVES USE POLICY

Derivatives Guidelines Applicable to all WRS Internal Portfolios:

3. Investments may be made in put option contracts and call option contracts on securities, futures
or an index of a group of securities. Put and call options may be purchased or sold on investments that
could be held in the portfolio if the options were exercised. For internal public equities portfolios, the
aggregate notional value of put options sold and not covered by portfolio cash is limited to 10% of the
market value of the portfolio. For internal public equity portfolios, the aggregate notional value of call
options sold and not covered by the underlying security positions is limited to 10% of the market value
of the portfolio. These limits do not apply to the multi-asset portfolios or any option overlay investment
strategies.

Page 75 of 95



Enterprise Risk Management
Quarterly Report

Mike Bress, Chief Financial Officer
Dev Desaz, Enterprise Risk Manager
April 11, 2018



R D3 poard Ap 018
Managing the External Environment Managing the Assets Managing the Organization Managing the Strategy
Risk Category Prior* f Current*} Trend** Risk Category Prior* f Current* | Trend** Risk Category Prior* | Current* | Trend** Risk Category Prior* | Current* i Trend** Risk Category Prior* | Current* Trend**
COMMUNICATIONS & INVESTMENT ENTERPRISE
= | SsTRATEGY & POLICY = [BUSINESS CONTINUITY =%  DATA MANAGEMENT 5 GOVERNANCE / =5
EXTERNAL RELATIONS
DESIGN LEADERSHIP
Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas

- Corporate Governance

- Industry / External Surveys
- Internal Communication

- Media Relations

- Public Relations

- Reputational

- Benchmarking

- Investment Assumptions

- Investment Strategy & Guidelines
- New Strategy Design

- Risk Budgeting

- Planning & Testing
- Disaster Recovery

- Data Governance
- Data Infrastructure
- Data Quality

- Delegation & Accountability

- Ethical Practices & Standards of Conduct
- Key Person Dependency

- Litigation Oversight

INVESTMENT
PI-:;SFI::L SECURITY & * INVESTMENT RISK * OPERATIONS & * FINANCIAL SYSTEMS & * STRATEGIC *
STRUCTURE MANAGEMENT CONTROLS
CONTROLS
Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas
- Facilities Management - Exposure Management - Cash Management - Accounts Payable - Financial Accounting & - Achievability & Horizon
- Health & Safety - Investment Governance - Collateral Management - Budgeting & Reporting - Organizational Alignment
- Datacenter - Investment Monitoring - Investment Accounting (ABOR / IBOR) Forecasting - Performance Reporting - Strategic Objective Development
- Investment Reporting - Reconciliation Oversight - Cost Allocation & - Procurement - Trustee Alignment
- Liquidity Management - Trade Support Analysis - Travel
- Transitioning & Rebalancing
MACRO / EMERGING / INVESTMENT SRR
e =53 T = WORKFORCE 2h COMPLIANCE = CAPABILITIES & =
PLANNING
Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas
- ARIES Program Management - Asset Allocation - Benefits - Ethics Policy - Project Management
- Cybersecurity - Investment Due Diligence - Compensation & Incentive Compensation - Investment Guidelines - Process Management

- Senior Management Tenure
- Spreadsheet / Model Management

- Portfolio Management
- Research & Idea Generation
- Transaction Execution

- Employee Conduct

- Hiring / Onboarding

- Talent & Succession Planning
- Termination / Separation

- Operating Guidelines
- Regulatory Reporting

- Transition Management

LEGISLATIVE / TECHNOLOGY & THIRD-PARTY. FRAUD DETECTION &
=53 MARKET RISKS NR NR SYSTEMS F = PREVENTION / =
REGULATORY STAKEHOLDER
MANAGEMENT FIDUCIARY

Risk Areas Risk Areas Risk Areas Risk Areas Risk Areas
- Delegated Authority - Counterparty - Liquidity - Business Systems Management - Contract Management - External Audit
- External Counsel - Credit - Volatility - Design, Development, & Testing - Critical Vendor - Fiduciary Duty
- Legislative Relations - Currency - Information Security - Relationship Management - Insurance / Indemnification
- Records Retention - Inflation - Infrastructure Management - Vendor Performance - Internal Audit

- Interest Rate

- Internal Control Framework
- Legal Malpractice
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Top 5 risk categories by average

ERM RISK REGISTER residual scores As 0f03/16/2018
Res.
ID [Risk Category Risk Description Related Risk Areas Rating Trend Comments
- Benefits i i :
Workforce Risks are risks that may - Compensation & Incentive *Some ofthe.top risks include: .
impact the availability of an adequate |Compensation Data error;incorrect performance data received/used.
. . P L * Reporting error - incentive comp letters issued incorrectly.
1| Workforce |knowledgeable workforce with sufficient [ - Employee Conduct Q | * . )
training and skills to meet ~Hiring / Onboarding ™ Excessive turnover - inadequate market level pay.
. L K ) * Interviewers askingillegal questions.
organizational goals and objectives. |- Talent & Sucession Planning
- Termination / Separation
- Some of the top risks include:
Investment Operations & Controls Risks | - Cash Management % P . . . .
are risks that mav impact SWIB's Collateral Management Cash management problems (eg incorrect amount received, timing off, daily cash
Investment . : yimp 8 R settlement incorrect, etc).
. investment control framework to - Investment Accounting > . . . A . -
2 |Operations & frectivel d (ABOR/IBOR) 2 = |* Margin call errors including timing and miscommunication errors..
effectively manage and oversee ; . .
Controls A v g p liati ieh * Counterparty fails to deliver adequate and appropriate collateral.
performance measurement an - Reconciliation Oversight * Incorrect beginning of day currency and equity positions.
investment operations processes. - Trade Support
Compliance Risks are risks that may Ethics Polic - Some of the top risks include:
impact SWIB's ability to implement, Investment éuidelines . * Ethics training is not sufficient.
3 | Compliance monitor and enforce compliance Operating Guidelines 2 = |* Staff uses material non-public information for personal trading purposes.
management. Includes risks that may Regulatory Reportin * Failure to file regulatory filings in a timely manner.
impact policy compliance. & yRep &
Legislative / Regulatory Risks are risks - Some of the top risks include:
that may impact SWIB and staff resulting| Delegated Authority * Inconsistent information provided to the legislature.
Legislative / from a failure to comply with state and External Counsel . * Board and/or senior management is not aware of legislative actions thatimpact
4 federal laws, rules and regulations, ) . . 3 = |SWIB.
Regulatory . - Legislative Relations ~ . . X
monitor regulatory trends, perform - Records Retention * Records retention problems (eg not all records destroyed when the original is
contract due diligence, obtain external destroyed, inability to provide open-records requests).
counsel, etc.
Some of the top risks include:
. Lo . * Business continuity plan is not tested frequently enough.
Business Continuity Risks are risks that
may impact SWIB'syabiIit to effectivel * Staff are unaware of their respective business resumption plans and/or procedures
Business yime Y . v - Planning & Testing L in disaster situation.
5 L plan for recovery and business . © = - ) .
Continuity - Disaster Recovery N * Inability to notify key staff in an emergency.

continuity in the event of a disaster,
hazard situation, or other business

* Loss of internet for an extended period of time.
* Loss of data and/or critical systems due to intentional malicious activity.

* Note: This register is preliminary and does not incorporate recent senior

manager discussions on top risks at SWIB as the discussions are still on-going. A
revised and updated register will be available during the next ERM quarterly

update.
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Private Equity Commitments™
January 2018 — March 2018

Investment Commitment (millions)
American Securities Partners VI, L.P. $75.0
Bridgepoint Europe VI L.P. €75.0
Lake Pacific Fund Il, L.P. $50.0
Sentinel Capital Partners VI, L.P. S50.0
The Resolute Fund IV, L.P. $75.0
Financials Co-Investment $25.0
Information Technology Co-Investment $15.6

*Includes Current Return Portfolio and Co-lnve;stments
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Private Debt Investments/Commitments
January 2018 — March 2018

Investment Commitment
Jacobs Engineering $17,000,000
OSl $10,000,000
CareSource Holdings $6,000,000

Total $33,000,000
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Real Estate Commitments
January 2018 — March 2018

Investment Commitment (millions)
Wilson HCF Wisconsin holdings 7, LLC $150.0
CASA Partners VIII, LP $100.0
Security Capital Preferred Growth, LLC $20.0
Total $270.0
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Funds Alpha Commitments™

January 1 2018 — March 31 2018

Investment Commitment (millions)
Stone Milliner S50
Highbridge $100
King Street S100
Davidson Kempner S35
Dorsal S15
Blue Mountain S50
Acadian S300
Alliance Bernstein S400
DE Shaw $1,100
LACAPM $700
Fidelity $500
Total $3,350

*Includes Hedge Funds and Beta One
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Private Equity Commitments™
October 2017 — December 2017

Investment Commitment (millions)
Alchemy Special Opportunities Fund IV, L.P. £30.0
Charlesbank Equity Fund IX, L.P. $65.0
Charlesbank Credit Opportunities Fund, L.P. $50.0
Clearlake Capital Partners V, L.P. $70.0
EQT VI €50.0
Patria Private Equity Fund VI, L.P. §75.0
Providence Strategic Growth Il L.P. $75.0
TPG Growth IV, L.P. $50.0
Information Technology Co-Investment $10.0

*Includes Current Return Portfolio and Co-lnve-:’lstments
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