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The Investment Task

* Purpose of the Investment

Choice of asset classes & asset allocation

* Equities

* Fixed Income (Bonds, other debt instruments)
* Private Equity

* Private Real Estate

* Private Natural Resources

* Commodities

Risk Tolerance

Within each asset class, what factors do you want the portfolio to satisfy

* Example:
* Large Cap Growth

* Strength of larger organizations (lower firm-specific risk, deeper
resources)

* Return dominated by share price appreciation

Hire investment managers to meet the objectives

* Active manager-offers return greater than the market in general
* Higher fees

* Passive manager-offers return comparable to market
* Lower fees
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What is Investment Risk?

What is risk?

Not all or nothing

Variability of return

Probability that the investment choice will achieve a stated return
Based on history of returns of the investment

Statistics analogy

— Return is the mean of the series

— Variability (standard deviation) around that mean

Correlation-Threat to Diversification
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Types of Risk

* Types of risk

e Portfolio Risk

* How volatile is the expected return based upon the historical performance of
the investment?

e Given a return, how stable/reliable is that return
* Relationship between return and risk

* Return relationship with variability of return, a different look at return
and risk

* Equities at 7% have higher return, expect higher volatility
* Bonds at 3% lower return, but have lower volatility

* Active Risk or Tracking Error

* Iceberg analogy-Knowing the what vs. the why

* Manager proposes to follow or to exceed the market performance
* Applies to both Active and Passive managers

* Variability: Will return will deviate from benchmark?

* To what degree does the manager keep the promise

 Statistics analogy
* The variance around a difference of means

AT&T

((©



Types of Risk (cont.)

e Value at Risk

* Value at Risk shows, at a “95% confidence level, the probability that the asset
class will not lose more than the specified asset dollar amount, or percentage
of the assets”

e Risk of Loss-One Tailed Risk

e Stand-alone risk vs Contribution to Aggregate Risk
* Role of Relative Weights-Warning Signs

* Portfolio Weight

* Policy Weight

* Desired Weight

* Benchmark Weight
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Characteristics of Risk

* Characteristics of Risk of the Asset Class, Sub-Class, Manager

* Equity Type
* Industry Risk-Nature of the the market in which an investment operates
» Style Risk-Nature of the business of the investment
* Growth (price appreciation)
* Value (price appreciation and dividend income)
* Momentum
* Fixed Income Type
* Terms
* Duration to maturity
* How interest is paid
* Spread Curve
* Currency risk (exchange risk)
e Selection Risk
* Asset Specific (idiosyncratic risk, remainder)
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Examples
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Risk Summary

Asset Class Contribution to Risk

Percent
Market Value Overt/Under- Contribution to Tﬂ:sk ﬁ::tll:;;jr

usset Class (thaus.| Welght Poley Welght ~ Welght %) Total Rlsk Rk Contrlbution ~ Tatal Rk
Domestic Equity § 4945 67 1500% -1 1% 1A Rl 88k b.1d .35
International Equity § 6429 1557% 15.00% 057 125 166 14k 03 113%
Fixed Income § L5 3954% 40.00% 0106k 1 R 1333% il Lib%
Private Equity § 4410 10.19% 1L00% NBL% 1546 131 Uik 103 L3k
Real Assets § 4582 10.45% 4.00% 145 LAY Ll 16A1% 1A 1345%
Other § eil) L% (.00 L0 L9 i 0.24% 6,23 L28%
Total Assets § 4381 100.00% 100.00% (.00 13 I3 100.00% L0 100.00%

* Portfolio risk

* Relative weights
» Active risk/tracking error
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Allocation vs. Contribution to Total Risk

Asset Class Allocation
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Axis Title

W Weight @ % Contribution to Total Risk

Equal weight and contribution to risk?
Mix of allocation and risk contribution
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Decomposition of Risk

Risk Decomposition

Portfollo Risk Actlve Risk
Risk Spurce Risk Contribution |% Portfolio Risk :z':;im B Active Risk
Tokal Risk 7.34 100000%: 10z 100000%:
Local Market Rigk 7.8 95.85% 1m 09.40%
Cormmon Fador Rk 7.06 95.54% 0.64 86.8%%
Equity 615 H3.25% 0,50 #5.35%
Industry 573 T7.50% 0.2 21.75%
Shyla 0.35 4,74%, 067 66.45%
Eirwerging Market 0.07 0.92% 0.0 0.11%
Fixesd Incaims 0.e1 12.20% -0.01 =1.47%
Term Struciure 0.41 5.58%, -0.02 -217%
Spread 0.5 6.71% 0.1 0,710 %,
Hedqge Fund 0.0 0,00 % 0.00 0.01%
Selection Risk 0,02 0.31% 013 12.60%
Currancy Risk 031 4.15% 001 0.51%

e  Where is the risk?

e Cascading breakdown of the risk
* Where is the tracking error?
* Comparison to benchmark profile (manager following stated

objective)
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Pension Summary Value at Risk by Asset Class
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Value at Risk
Market Value
Value-at-Risk(5 Value-at-Risk[%
fisset Class (thous.) Total Risk i3 ki)
Domestic Eguity 4 9,945 11.33 5 1,538 18 48%
International Eguwity 5 6,529 1296 &% 1,455 21.31%
Fixed Income 4 17,530 F 2223 12.69%
Private Equltl,r 4 4470 15.26 5 1,122 25.10%
Real Assets 4 4582 13.17 & e 21.66%
Other 5 524 205 % 25 4. 55%
Total Assets 5 43,871 739 % 5,331 12.15%

* Asset class-specific variance
* How variability can drive impact

* These are strand-alone and not necessarily contribution

measures
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Summary Contribution to Total Risk by Top Ten Countries

Top Ten Countries by Contribution to Total Risk

Percent

Market Value Contributionte  Active Total Risk :::J.u ':n:lr
GICS Industry Segment Rank (Thous. ) Total Risk Total Risk "

unltedr‘.ungdnm 15 736 10.8% 15.93 11.45% 8.15 19.65%
Japan 2% Thk 11.5% 15.36 9.06% 12,08 0.48%
Germany £ 412 6.2% 16.39 6.80% 843 8.24%
France 4 8 340 L.0% 1745 6.01% 8.01 4.35%
Canada 58 353 52% 1111 5355 10.55 1.24%
Switzerland [ 313 .65 15490 4.64% 9.22 -17M%
Australia F-3 rli] 3.2% 1873 3.795 10.82 4.47%
Netherlands 85 147 204 18.75 3.23% 261 230%
Koraa 9 % 162 2.4% 2083 2.67% 15.00 0.26%
Ital',' 10 5 106 1.6% 2458 2.31% 16.13 0.00%

* Exposure and country-specific risk

* Exposure vs. the benchmark

* Contributions to Total Risk and contribution to deviation from

benchmark exposure
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Summary Contribution to Risk by GICS Industry Segment

Top Ten GIC Industry Segments by Contribution to Active Risk

Percent

Market Valug Contributlonto  Actlve Total Risk AR o ool
Tracking Error
GICS Industry Segment Rank [Thous.) Wedght Total Risk Total Risk

Banks 14 562 B34 1713 10.11% £.39 10.56%
Oll Gas & Consumable Fuels 1% 1o 1.28% 2160 4.54% 1284 9.80%
Metals & Mining % 115 Lh8% 2719 250% 14958 £.09%
Capltal Markets 4% 181 2.66% 1738 1.24% Ta2 1.04%
Health Care Equipment & Supplies 5% 85 1.25% 1296 L02% £.68 255%
Automabiles [ 3 & L23% 19,08 Lok 10.72 152%
Insurance 7% 15 4.32% 1585 4.82% £.63 245%
Mrlings L i 0.4R% 1835 0.37% 1507 L72%
Beverages 9 5 117 171% 13.56 152% nn LaT%
Media 05 117 171% 1736 197% 401 157%

e Exposure and industry sector risk
* Exposure vs. the benchmark

* Contributions to Total Risk and contribution
to deviation from benchmark exposure
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Domestic Equity Summary

Asset Class Contribution to Risk: Domestic Equity

%CRto
Percent
Tatal
Contributionto  Acthe Total Risk
Market Value Over+{Under- Total Risk Tracking
al Ris
Asset Class (thous.) Welght Pallcy Welght Welght [%) Total Risk Error
Large Cap 5 I.hd2 ¥1.25% H0.00% L25% .12 90.717% 054 .76k
Small Cap 5 [ 1% 10.00% -115% 1570 9.28% -LH Ak 24%
Total Physical Domestic Equity 5 B3 100.00% 100.00% Q.00 100.00% 020 100.00%

e Relative contributions to Total Risk and Tracking Error

* Interplay of relative weight and risk
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Brokerage Example #1

TRBCX

T. Rowe Price Blue Chip Growth Fund

52 Week H/L: 95.16 - 70.76SEC 30 Day Yield: (3/29/2018) 0.00%
$101.69 -2.29 (-2.20%)

Add to Watchlist | Set Alert | Compare Funds | View Prospectus

Profile

Chart

Overview

Returns

Holdings

Risk

Expenses

Risk Measures

Measure 1Year 3 Years 5 Years 10 Years 15 Years
Alpha 11.26 2.85 3.44 2.60 1.34
Beta 1.24 1.14 1.10 1.05 1.06
R-Squared 73.76 76.75 74.32 86.86 87.69
;t:\:;:;roi 12.29 13.40 12.56 16.99 15.12
Mean 2.31 1.26 1.47 1.11 1.04
Sharpe Ratio 2.16 1.08 1.38 0.77 0.74
Skewness 0.94 0.07 (0.01) (0.74) (0.71)
Kurtosis 2.02 1.14 0.53 2.08 2.58
Sortino Ratio 7.36 2.04 2.80 1.16 1.13
Tracking Error 6.64 6.61 6.43 6.22 5.38
:’afg;ma“"” 2.52 0.67 0.78 0.50 034
Upside
Capture Ratio 162.66 125.11 116.84 111.09 108.36
E;’;’:Eidzaﬁo 73.25 108.55 89.50 99.49 101.81
iigg:e 58.33 52.78 56.67 54.17 52.22
Treynor Ratio 23.70 12.79 16.36 11.65 10.04

20 Years
1.29
1.06

90.78

16.59

0.75
0.42
(0.61)
1.38
0.61
5.14

0.28

109.24

104.36

52.08

5.59
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https://wfa.mworld.com/mfresearch/net/Comparison.aspx?symbols=TRBCX&returnTo=fund&guid=E1323CCD-B0B1-4544-80AD-31BA9A660E0F

Brokerage Example #2
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Sector Breakdown As of 12/31/2017

Equity Sector

Allocation Fund Weighting
Technology 29.70%
Consumer Cyclical 23.82%
Healthcare 16.50%
Financial Services 15.86%
Industrials 10.38%
o
SCeci\r:il(t:z:mication 0.90%
Basic Materials 0.62%
Real Estate 0.38%
Utilities 0.20%
Total Equity 100%

Equity Weighting
29.84%
23.93%
16.57%
15.93%
10.43%

1.19%

0.90%

0.62%
0.38%
0.20%
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Brokerage Example #3
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Regional Exposure As of 12/31/2017

Americas

United States
Canada

Latin America
Europe

United Kingdom
EuroZone & ExEuro
Europe Emerging
Asia

Japan

Australasia

Asia (Ex-Japan/Australasia)
Other

Other

92.29%
0.21%
0.00%

0.00%
0.18%
0.00%

0.00%
0.00%

7.32%

0.00%
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Applications
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Ongoing portfolio assessment
Potential change in allocations
Manager evaluation

Scenario analysis
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