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FRAMING THE ISSUE: SLOW GROWTH ANGST
The slow growth environment will continue as lackluster demand shows few < S
abating. Concern over future growth will, in and of itself, impede grc irther as
consumers spend less and companies are hesitant to invest.
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POPULIST ROULETTE
ger over stagnant-to-falling real incomes has manifested into populist political
ments globally. Concerns ov populist political candidates would do in
adds further uncertainty to the v growth environment.
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ASYMMETRY? COSTS OF ULTRA-LOW RATES
benefit analy ultra-accommoda st rates are inconclusive
and benefits are parent. Centra would like to exit, but the
y (more likely) approach is more of the same
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FED MONITOR: CURRENT FORECASTS (VS. PREVIOUS)
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FIXED INCOME: INTEREST RATE EXPECTATIONS
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> Slow growth and lack of inflationary pressures > The markets have priced in the economic
will keep interest rates low over the five-year challenges, but do not yet fully appreciate the
horizon effect of low rates globally.

Sources: Norther Trus, Bioomberg. T C
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GLOBAL EQUITIES VALUATION SUMMARY

GLOBAL EQUITY VALUATIONS - PRICE MULTIPLE
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P/E MULTIPLES & S&P 500 RETURNS

Variation in P/E multiples on the S&P 500 explain just 5% of the variation of subsequent 12
month index returns

S&P 500 P/E Multiples & Subsequent 12 month returns

uitiple
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Subsequent 12 month returns on the S&P 500 Index

co: Bloomberg, Northern Trust, Monthly PIE and retur data beginning 1/29/1960 - 83172016
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LONGER TERM, VALUATION MATTERS

= Hatios mod 5 Stoek Returns
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FRAMING THE CHALLENGE: LOWER FOR EVEN LONGER

Global 2cted to me
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EFFICIENT FRONTIERS (2013 - 2016)

Lower expected returns for Risk Assets are reducing the slope of the efficient frontier

100 2013 Frontier  —2014 Frontier 2015 Frontier  —2016 Frontier

Expected Return (%)

00 30 6.0 9.0 120 150 180
Risk (Standard Deviation)

Source: Northern Trust Research. Shows efficient ronier for Accredted SAA model
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ABIT OF GOOD NEWS? STUCK-FLATION

The combination of supply/demand dynamics (low demand, “enough” supply) and low
future inflation expectations will make it difficult for central bankers to dislodge “stuck’
inflation over the five year horizon

10-YEAR INFLATION EXPECTATIONS OF SELECT COUNTRIES
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LOWER FUTURE EQUITY RETURNS; SIMILAR REAL RETURNS?

Expected nominal returns are below historical average, but so too is expected inflation

Historical Forecasted
Global Equity Returns 7.9% 5.8%
Inflation 2.9% 1.8%
Real Retun 4.8% 4.0%
Sources Norhan Trst Resareh and Grah Suso nvesiment Raums Yearbok 2016
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OUR CHALLENGE: ASSUMING MORE RISK TO ACHIEVE SAME RETURN

Achieving a consistent return today compared to 20 years ago requires more risk and complexity
1096 2008 2016
15% 10% US Equities

International
Developed Equities

Emerging
Markets

Natural
Resources

Private
Equity

Expected Return 7.0% 7.0% 7.0%
Standard Deviation 41% 133% 19.4%

1996 sxpeciad returnis based on theyisc of the Barclays Agg. Bond ndex in 1996, 1996 standard deiation s the historical 10 year sandard

Bond Index hvough 1995, 2006 and 2016 expectad returs and siandard Gevi ~Northern Trus
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ASSUMING MORE RISK TO ACHIEVE SAME RETURN

Achieving a consistent return today compared to 20 years ago requires more risk and complexity

1996 2006 2016 Risk Assets

- 10%
10% 27% Us Equities
40% o
35% 19% Intl Developed Equity
% Emerging Markets
Natural Resources
25% Private Equity
Hedge Funds
40%
10% 10% Real Estate/Infra
@ | High Yied Bonds

Expected Return 7.0% 7.0% 7.0% 6.0%

Standard Deviation a1% 133% 19.0% 16.0%

1996 xpoctod rotun s based on the yild o Barclays Agg_ Bond Indx n 1996, 1996 standard deviton s the hisorical 10 year standard daton on tho Barc
Index through 1995, 2006 and 2015 & ums and s are based on Northern Trust CMIA's for har rospecive year. Risk Assets & N
aplimizabon of Riek Assets anchored o markel squibrum a5 o
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STRATEGIC ASSET ALLOCATION

Efficient Frontier
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Risk (Standard Deviation)
Max
Income & Growth&  Growth/
Risk Moderate  Growth &  Moderate Risk
Control Income Growth Income Income Assets
Return 2.8% 3.2% 4.3% 5.0% 5.6% 6.0%
Risk 2.9% 3.2% 6.1% 9.5% 13.0% 16.0%

Source: 2016 Northern TrustIPC. Graph ilusirates arihmetc retums per NT IPC Accrodied Invesiment Objoctve, Table shows
‘geometric roturms per nvesiment Objoctie.
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SEPARATE LONG-TERM SIGNAL FROM SHORT-TERM NOISE

What we observe can be divided into:

20% Signal

200 What We See 0%

5%

10% -10%

5o -15%

% )
20% Noise

5%
15%

-10%

10%
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SIGNAL FROM NOISE - US MARKET FACTOR

(1927-2015)

o US Market = = US Market Average
0%
Average Return (signal):7.7% W _ LU L U Wl L4 (o0 B bl W Ly B
Volatility (noise): 18.7% %
20%
+ Ittakes 23 Years worth of
market factor returns to .
distinguish a statistically
significant return premium
27 1935 1943 1951 1950 1967 1975 1983 1991 1999 2007 2015
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NOISE EXACERBATES BEHAVIORAL BIAS

Investors often react to short-term noise, but should focus on long-term signal

Money magazine, May 1999 cover
NASDAQ 100 returns -7% annualized over next 5 years

Recency bias / lllusion of control bias

The Wall Street Journal, September 18, 2008
S&P 500 returns +11% annualized over next 5 years

Recency bias / Hindsight bias / Loss aversion bias

nothernirustcom | ©NorthernTrust 2016 E

CONTROL YOURSELF!

Short-term noise exacerbates behavioral bias

You believe you can consistently pick stocks or time markets when returns are in
fact largely random (noise).

You sold out of emerging markets and natural resource stocks at the beginning of
2016 because they performed poorly in 2015,

nothernirustcom | ©NorthernTrust 2016 2




GETTING YOUR FAIR SHARE: THE HIGH COST OF MISSING OUT

Market Timing - Catition
Bandard & Poor's 500 Stech indax
2 Years Eneng S3016
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OTHER WEAPON: DIVERSIFICATION

Traditional risk premiums are the foundation of capital markets,
but other sources of return are available to investors

Idiosyncratic
to Managers

lliquidity
Premiums
(Private Assets)

Alternative Risk
Premiums Systematic to

(Value & Carry; Momentum & ’ Capital Markets

Trend; Insurance Premiums)

Traditional Risk Premiums
(Global Equity; Term & Credit Risk)
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THE LUXURY OF A LONG TERM TIME HORIZON

Volatility is not linear
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SELECTIVE SCREENING FOR ACTIVE MANAGERS

Factor-adjust alphas for risk, and solve for randomness (luck)

10/11/2016

Key Principles

True alphais rare.

Combine robust alphas (alpha t-stats)
with selectivity (100% - R?) to separate
top performing managers with true
alphas (true skill) from top performing
managers with random alphas (luck).

The pursuit of skilled active managers
requires a rigorous application of factor-
based performance and risk analytics
along with deep qualitative due diligence.

Alpha is largely
random
Average alpha

is negative Focus here to

find true alpha

-50 -40 -30 -20 -10 0.0 10 20 30 40 5.0
Alpha t-stat
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PERCENT OF ACTIVE EQUITY FUNDS THAT OUTPERFORMED

THE INDEX

Five Years to December 2015

53%
45%

16%
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PERCENT OF ACTIVE EQUITY FUNDS THAT OUTPERFORMED

THE INDEX

Ten Years to December 2015

= . = .
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des and are

nothernirustcom | ©NorthernTrust 2016 7




ASSESS YOUR CONFIDENCE LEVEL AND RESPECT THE EVIDENCE

Market Factor Size & Value Factors Momentum Factor Profitability
Sharpe

) Fama & French (1992) Jegadeesh & Titman (1993) Novy-Marx (2013)

Market Factor: the retur of equities over the return of the risk free asset (e.g
Treasury bills)

Size Factor: the return of small stocks over the return of large stocks

Value Factor: the return of value stocks (low price-to-book ratio) over the
return of growth stocks (high price-to-book ratio)

Momentum Factor: the subsequent return of stocks with high prior 12-month
returs over the subsequent return of stocks with low prior 12-month returns

Profitability Factor: the return of high profitability stocks over the return of
ow profitability stocks.

Sharpe, “Capital Asset Prices.” Journal of Finance (1964) Returns” Journalof
Finance (1942) Jogadeesh and Timan, ‘Relurms to Buyin 963). Nowy-Marc. “The
Other S of Valus - The Gross Proftabity e

Porthernirust com | ©NorthernTrust 2016 ]
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SIZE, VALUE, MOMENTUM AND PROFITABILITY

Time Period: 1927* — 2015

Market Size Value Momentum Profitability
Premium Premium Premium Premium Premium

Average Premium 7.72% 2.64% 4.58% 8.23% 2.94%
t-statistic 3.89 2.23 3.53 473 2.88
Standard Deviation 18.71% 11.19% 12.25% 16.43% 7.38%
Correlation to Market 100 032 023 034 021
Premium
Baginning date for aach factor s based on s inceplion date,

urce: Ken French Data Lbrary Data is monitlyfraquency fom 1927 trough Decerber 2015, Inception fo proftabilly s 1964
verage Promium s he arihmelc avarage of e moniny factor returns
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US FACTOR PREMIUMS - LONG TERM RESULTS

Percentage of Rolling Periods that are Positive

100%

75%

50%

25%

1 Year 5 Year 15 Year

=Size ®Value ®Momentum mProfitability

Source: Ken Franch Data Libary. Monthy data rom 1927 through December 2015, Incapton fo proftabify Is 1964
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SIZE AND VALUE EFFECTS GLOBALLY

Size and value effects are strong globally

16%
| I I I I
USEquty USSmal  USValue  US Sma IntSmall  Intl Value
Valde
US Equity 1970-2015 International Equity 1975-2015
(Common Index Inception) (Common Index Inception)
es: Morningsiar, Dimensional Fund Advisors. US equiy i represented by MSCI USA, Fam French U
Ve and Fama Froncn US Small sloe ndes. nematons squy & repesented by o
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YOUR STRUCTURAL ADVANTAGE

Diversification Benefits

Accredited/
Qualified Frontier

Higher portfolio
return / same
portfolio ris

Standard Frontier

Same portfolio (stocks and bonds)
return / lower
portfolio risk

Expected Return

Accredited Frontier: add unique and different
sources of retun to stocks and bonds:

+ Illiquidity premiums

+ Alternative risk premiums

* Less correlated private asset returns

+ Skill-based returns (pure alpha)

Risk (Standard Deviation)
Source: Nortern Trust Research
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TAKE ADVANTAGE OF YOUR STRUCTURE AND TIME HORIZON:
CAPTURE AN ILLIQUIDITY PREMIUM WITH PRIVATE EQUITY

Buyout Funds Venture Capital
Vintage Average  Median __ Wid.Avg. | Average  Median _ Wid.Avg
Harris, Jenkinson, Tou oo7 g o o0 ) e
Kaplan and Stucke, 1985 097 091 091 o071 070 073
1986 1.00 141 111 075 073 080
“Private Equity 1987 125 121 120 118 109 129
Performance: 1988 098 080 113 118 131 144
. 1989 126 128 122 134 085 152
What Do We Know? 1990 157 157 23 150 1.18 166
Journal of Finance 1991 123 123 132 137 126 135
(2014) 1992 070 087 089 127 094 134
1993 135 41 124 279 154 274
1904 1.48 134 175 240 143 286
1995 134 100 120 216 148 209
1996 113 101 090 a7 175 a7
1997 123 16 130 243 145 265
1908 135 132 121 143 083 148
1999 119 106 127 076 065 090
2000 142 139 147 079 077 085
2001 131 143 138 080 071 084
2002 142 147 153 082 079 088
2003 175 156 1.58 088 090 099
2004 1.40 135 151 050 085 096
2005 120 119 123 127 095 123
2006 108 097 099 093 085 097
2007 108 103 102 097 096 099
2008 091 088 090 081 061 084
L e Average PME 122 116 127 136 102 145
Average TVPI 197 181 208 234 173 248
Average IRR 1420 18,00 1670 16.80 .10 19.30

nothernisteom | N
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MANAGER SELECTION AND QUARTILE PERSISTENCE

Harris, Jenkinson, Kaplan and Stucke, “Has Persistence Persisted in Private Equity?”

Bottom Buyout Managers Show Performance Persistence
(all quartiles beat public equity)

Buyout Current Quartile Current
Post-2000 1 2 3 4 PME
Quartile 1 220%  288%  305%  186% 126
g £ Quarie2 245%  226%  321%  20.8% 124
g 5 Quartile 3 154%  28.2%  385%  17.9% 119
Quartile 4 214%  143%  321%  321%  1.09

Top and Bottom Venture Managers Show Performance Persistence

Venture Capital Current Quartile Current
Post-2000 1 2 3 4 PME
Quartie 1 481%  204%  259%  66% 149

22 auatie2 235%  431%  118%  216% 107

£§ ouaries 170%  226%  415%  189%  0.96
Quartie 4 29%  143%  343%  286% 090

abi
outing

Porthernirustcom | ©NorthemTrust 2016 u
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GET STARTED: PACE COMMITMENTS AND SEEK VINTAGE YEAR
DIVERSIFICATION

A good rule of thumb: commit half the target every other year

$3,500,000
= Exposure s Target
$3,000,000
$2,500,000
0,000
$1,500,000
$1,000,000
$500,000
s : . .
01 2 3 4 78 9 10 11 12 13 14 15 16 17 18 19 20
Year
Source: Northen Trust Research
oo heroh Goes - il rwesiment porl: ol woud e bedn an-
Cenalporto Iy mpacid perormance
et e
norherustcom | ©NorthorTrust 2016 %

THE CHALLENGE: MOST HEDGE FUNDS ARE NOT DIVERSIFYING

Rolling 36-month hedge fund correlation to global equity

00 . . .
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

star. Hedge funds are represented by the HFRI Fund-Weighted Composie Index Giobl equy is the MSCI ACW
o Niareh 2016

Past coneatons bet
market and econom;

ot indicae of ora guaraniee of e asset class comeatons which vl fluctuate a
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WHAT ABOUT HEDGE FUNDS?
THE CHALLENGE: MOST HEDGE FUNDS DO NOT DELIVER ALPHA

Rolling 36-month hedge fund alpha

100

2.0
1994 1996 1998 2000 2002 2004

2006 2008 2010 2012 2014 2016

Source: Northern Trust, Miadina, “luminating Hedge Fund Returns to mprove Portolio Consiruction,” Jourl of Portolia Management
(2015) . Hedge e e represented by the HFAIFund-Welghied Composte Index. Algha s stmated fom & 9-factor mode o
5k premiums. Data through March 2016

il fluctuate as market

ortelaons betw Jarantae of fuure asset class corelatons w

pas oo s not idicathe
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BE HIGHLY SELECTIVE IN MANAGER SELECTION

Traditional Stock/ E"m:r;n.i;n
Bond Portfolios et

Emerging
Common Hedge ‘Markets
Fund Exposures Promium

Alternative Risk Global Commodity

Currency
Premiums Momentum i

Premium*

Skill-based Returns

W Traditional risk premiums M Alternative risk premiums B Alpha
‘Gurtancy premiums a composte factor of currency valusicary and currency momantum.

HEDGE FUNDS: SELECTIVITY IS KEY

Annualized manager returns by quartile
Three years ending March 31, 2016

Dispersion of

Annualized Hedge Funds Traditional Asset Classes
Returns (%)
605 . -
40
[ ] [ H
20% 1
A
o0 A
209

won | ;

son |

find  Cwiy  Euon ool Rosivo USEwy ExUS EMEqy Muricpel Toate
Wapiod hoshs ron Ve B s e

reentie

os: Hodge Fund Research and Morningstar, Tradtonal assal cass return dspersion based on Morningstarinsitutional

nothernirustcom | ©NorthernTrust 2016 ®
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CASE STUDY: IDENTIFY ATTRACTIVE SKILL-BASED MANAGERS

Beyond a return premium, alpha (while rare) provides true diversification to the total portfolio

nirustcom | © Northern Trust 2016 W
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TRENDS IN LIQUIDITY MANAGEMENT

Money Market Reform

Floating NAV. Institutional prime and institutional tax-exempt money market funds must shift from the current constant net
asset value (cNAV) pricing standard to a floating, or variable, net asset value (WNAV) standard.

Liquidity Fees and Redemption Gates. Subject to Board decision, all non-government money market funds (institutional
and retail) are allowed to impose liquidity fees and redemption gates when weekly liquidity falls below certain thresholds.

Government Funds Exempted. Not under scope for vNAV or fees and gates.

Market Implications

Higher Demand for Government Securities. The structural changes to money market funds has led to a shift away from
short term credit and towards government paper, as investors look to avoid VNAV and the possibility of fees and gates.

Steeper Yield Curve for Credit. The yield differential between prime and government funds has widened from historical
levels. We expect this trend to continue and credit to offer investors attractive relative value.

nothernirustcom | ©NorthernTrust 2016 «

RETHINK CASH: MONEY IN MOTION

Total Institutional Assets

Tax-Exempt

vernment

—Prime

o

Total Retail Assets

&0

Tax-Exempt

300 J —Government
—Prime

($) Millions

o

Norther TrustFised Income

nothernirustcom | ©NorthernTrust 2016 «
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LIBOR TRENDS (PRIME MONEY MARKET FUNDS)

Source: Bloomberg, 10/3/16

43
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CHALLENGES AND OPPORTUNITIES
Key Take-Aways

1. Prepare for prospectively lower returns by assessing current portfolio structure and
implementation

2. Disentangle signal from noise

3. Stay on course—there is a high cost of missing out

4. Focus on exposures with positive expected returns and high confidence
5. Sharpen your tools

6. Take advantage of your structural advantages to access the illiquidity premium and
appropriate HF strategies—alpha is very valuable

7. Rethink your liquidity strategy

8. Control what you can control....get what you pay for

Pothernirustcom | ©NorthemTrust 2016
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GOVERNMENT FISCAL STATE

U.S. DEBT OUTSTANDING - TRILLIONS (USD) US. BUDGET DEFICIT - % OF GDP
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U.S. EQUITY MARKET TECHNICALS

U.S. VOLATILITY INDEX AND M ARKET VOLUME

US. exchangs vome -snares 118 ——VOX kel -percent
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THE CASE FOR GOING BEYOND TRADITIONAL STOCKS & BONDS

All assets in a globally diversified investment portfolio should serve a purpose. What purpose do
these asset classes serve?

A diversified risk premium — credit vs. equity vs. term
Asource of income in a low interest rate environment
Tactically compelling given slow (but positive) growth

High Yield

A source of income that can keep up with inflation

Global Real Estate & Listed

“Hybrid” asset classes exposed to many risk premiums
High- and low- “beta” cash flow asset options

Infrastructure

Longer-term protection against unanticipated inflation
A potential mitigator of geopolitical risk impact on the portfolio
Long-term potential despite short-term challenges

Near-term protection against unanticipated inflation

Duration targeting allows more focus on inflation protection
Currently low inflation expectations mean insurance is cheap

nothernirustcom | ©NorthernTrust 2016
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THE CASE FOR STAYING FULLY INVESTED

Equity market returns come in lumpy ways. Missing the top performing days by being out
of the markets can dramatically impact your return experience.

GLOBAL EQUITIES CUMULATIVE RETURN: TOP PERFORMIN G DAYS REMOVED @
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Global equities gained 23% over the pastten > Equity markets have bad days as well - but
years; missing just the top 5 returning days earn positive returns over time; the more
puts the portfolio in negative territory. days you are invested, the better your odds.
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DEMOGRAPHICS

GLOBALPOPULATION GROWTH: 2015- 2050
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DEMOGRAPHICS - INFLATION

SUMPTIONEAS
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FED MONITOR: THE DATA

NFLATION, CORE PCE - %, YOY
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FED MONITOR: CURRENT FORECASTS (VS. PREVIOUS)

FED VS. MARKET E XPECTATIONS
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