Portfolio
Performance
Evaluation

CHAPTER 24




INTRODUCTION

o Complicated subject

o Theoretically correct measures are difficult to
construct

a Different statistics or measures are appropriate
for different types of investment decisions or
portfolios

o Many industry and academic measures are
different

o The nature of active management leads to
measurement problems
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DOLLAR-AND TIMEWEIGHTED RETURNS

Dollarweighted returns

o Internal rate of return considering the cash flov
from or to iInvestment

o Returns are weighted by the amount invested
each stock

Time-weighted returns

= Not weighted by investment amount
o Equal weighting




TEXT EXAMPLE OF MULTIPERIOD RETURN

Period

0
1

Action

Purchase 1 share at $50

Purc
Stoc

nase 1 share at $53

K pays a dividend of $2 per
share

Stock pays a dividend of $2 per

share

Stock is sold at $108 per share




DOLLARWEIGHTED RETURN

Period Cash Flow
0 -50 share purchase
1 +2 dividend -53 share purchase
2 +4 dividend + 108 shares sold

Internal Rate of Return:
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TIMEWEIGHTED RETURN

Text Example Average: re =[(1.1) (1.0566) ]V2 - 1
= 7.81%




ADJUSTING RETURNS FOR RISK

o Benchmark portfolio

o Comparison with other managers of similar
Investment style

o May be misleading




FIGURE 24.1 UNIVERSE COMPARISO

Rate of Return (%)

30 A

* The Markowill Group
25 | = S&P 500

20

15 1

1 Quarter 1 Year 3 Years 5 Years

FIGURE 24.1 Universe comparison. Periods end-
ing December 31, 2008

f
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RISK ADJUSTED PERFORMANCE: SHAI

1) Sharpe Index

r, = Average return on the portfolio

T: = Average risk free rate

= Standard deviation of portfolio
: aturn
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RISKADJUSTED PERFORMANCE: TREYNC

2) Treynor Measure

T, = Average return on the portfolio
T: = Average risk free rate

= Weighted averageb for portfolio
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RISK ADJUSTED PERFORMANCE: JENKX

3)Jensenos Measur e

ap = Alpha for the portfolio
T, = Average return on the portfolio

3, = Weighted average Beta
T: = Average risk free rate

. = Average return on market index portfolio
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INFORMATION RATIO

Information Ratio = a,/ s(e)

Information Ratio divides the alpha of the
portfolio by the nonsystematic risk

Nonsystematic risk could, in theory, be
eliminated by diversification




M?MEASURE

Developed by Modigliani and Modigliani

Equates the volatility of the managed portfolio with the market by creating
a hypothetical portfolio made up offdills and the managed portfolio

If the risk is lower than the market, leverage is used and the hypothetical
portfolio is compared to the market

0]

0]

0]
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M* MEASURE: EXAMPLE

Managed Portfolio: return = 35% standard deviation = 42%

Market Portfolio: return = 28%  standard deviation = 30%
T-bill return = 6%

Hypothetical Portfolio:
30/42 =.714in P €1714) or .286 in bills
(.714) (.35) + (.286) (.06) = 26.7%

Since this return is less than the market, the managed portfolio
underperformed
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FIGURE 24.8° OF PORTFOLICP

CAL(P)

M Mp

FIGURE 24.2 M? of portfolio P |
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WHICH MEASURE |IS APPROPRIATE?

It depends on investment assumptions

1) If the portfolio represents the entire investment for
an individual, Sharpe Index compared to the Sharpe
Index for the market

2) If many alternatives are possible, use the Jeasam
the Treynor measure

The Treynor measure IS more complete because it
adjusts for risk
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TABLE 24.1 PORTFOLIO
PERFORMANCE

TABLE 24.1

Portfolio P Portfolio Q Market
Beta : | Portfolio performance

Excess return (r — ;)

Alpha*

"Alpha = Excess return — (Beta X Market excess return)

=~ 7))~ Bl — %) =F ~[F; + BB — 7))
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FI GURE 24. 3 TREYNOF

Excess Return (%)
F—r

9 1.0 1.6

FIGURE 24.3 Treynor's measure l

f
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TABLE 24.2 EXCESS RETURNS FOR

PORTFOLIOSPAND QAND THE

» A \V/ A \ /L )1\

TABLE 24.2

— 1\ /1 /\ LI L

Month Jane's Portfolio P Alternative Q Benchmark M
Excess returns for o o
portfolios P and Q and ; _i'g?é _12'?;% _:i?fa
the benchmark M over ' ' ’
ik 3 6.51 2.53 3.27
4 11.13 37.09 14.41
5 8.78 12.88 I
6 .38 39.08 14.36
7 —3.66 —8.84 —56.15
8 5.56 0.83 2.74
Q -7.72 0.85 -15.27
10 71.76 12.09 6.49
11 —4.01 —5.68 —-3.13
12 0.78 -1.77 1.41
Average 2.76 7.56 1.63
Standard deviation 6.17 14.89 8.48
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TABLE 24.3 PERFORMANCE
STATISTICS

TABLE 24.3

Portfolio P Portfolio Q Portfolio M

Performance statistics Sharpe'’s measure 0.45 0.51 0.19

M? 2.19 2.69 0.00
SCL regression statistics

Alpha 1.63 5.28 0.00
Beta 0.69 1.40 1.00

Treynor 4.00 5.40 1.63
T2 2.37 3.7 0.00
ale) 1.95 8.98 0.00
Information ratio 0.84 0.59 0.00
R-SQR 0.91 0.64 1.00
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PERFORMANCE MEASUREMENT FOF
HEDGE FUNDS

o When the hedge fund is optimally combined with the baseline portfolio,
the improvement in the Sharpe measure will be determined by its
information ratio:
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PERFORMANCE MEASUREMENT WIT
CHANGING PORTFOLIO
COMPOSITION

o For actively managed portfolios, it is helpful to keep track of portfolio
composition and changes in portfolio mean and risk




FIGURE 24.4 PORTFOLIO RETURNS

Rate of Return (%)

Quarter

FIGURE 24.4 Portfolio returns. Returns in last four quar-
ters are more variable than in the first four.
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MARKET TIMING

o In its pure form, market timing involves shifting funds between a market
iIndex portfolio and a safe asset

o Treynor and Mazuy:

o Henriksson and Merton:
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FIGURE 24.5 CHARACTERISTIC LINES: PANEL A: NO MARKET
TIMING. PANEL B: BETA INCREASES WITH EXPECTED MARKE
EXCESS. RETURN PANEL C: MARKET TIMING WITH ONLY TWO

VALUES OF BETA.

o /Steadily
Increasing

Slope
L

= .
Slope = b

FIGURE 24.5 Characteristic lines. Panel A: No market timing, beta is constant.
Panel B: Market timing, beta increases with expected market excess return. Panel C:
Market timing with only two values of beta.

f

BAHATTIN BUYUKSAHIN, JHU INVESTMENT 25



TABLE 24.4 PERFORMANCE OF BILLS,

EQUITIES AND (ANNUAL) TIMERS

Strategy Bills Equities Perfect Timer Imperfect Timer*
Terminal value 18.35 2,318.04 172,732.75 3,494.91
Arithmetic average (%) 3.75 12.15 17.04 54.81
Standard deviation (%) RIS 20.26 13.82 (587
Geometric average (%) 3.70 10.17 16.27 10.74
LPSD (relative to bills) 0 10.63 0 T
Minimum (%) —.06** —45.56 —.06 —25.90
Maximum (%) 14.86 54.56 54.56 54.56
Skew 1.03 —-.36 66 .53
Kurtosis 1.10 —.07 = 2% il
One-period call value (%) 0 0 1605 0642
Terminal value of call ($) 0 0 225,330.92 174.19

TABLE 24.4

Performance of bills, equities, and (annual) timers—perfect and imperfect

*The imperfect timer has P, = 7and P, = .7. P, + P,-1 = .4,

**A negative rate on “bills” of —.06% was observed in 1940. The Treasury security used in the data series for this year actually was not a
T-bill, but a T-bond with a short remaining maturity.

i
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FIGURE 24.6 RATE OF RETURN OF A PERFECT
MARKET TIMER AS A FUNCTION OF THE RATE

ry

FIGURE 24.6 Rate of return of a perfect market timer as a
function of the rate of return on the market index.
i

BAHATTIN BUYUKSAHIN, JHU INVESTMENT 27




FIGURE 24.7 SCATTER DIAGRAM OF

TIMER PERFORMANCE
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I FIGURE 24.7 Scatter diagram of timer performance I
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STYLE ANALYSIS

o Introduced by William Sharpe

o 1992 study of mutual fund performance

c 91.5% of wvariation in return could be exp
and stocks

o Later studies show that 97% of the variation in return could be explained
by the fundsdo all ocation to a broac
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TABLE 24.5 STYLE ANALYSIS FOR
FI DELI TY0OS MAGELLA

TABLE 24.5

Regression
Style Portfolio Coefficient

Style analysis for Fidelity's
T-Bill 0 Magellan Fund

Small Cap 0
Medium Cap 35
Large Cap 61
High P/E (growth) 5
Medium P/E 0
Low P/E (value) 0

Total 100
R-square 97.5

Source: Authors’ calculations. Return data for
Magellan obtained from finance.yahoo.com/funds
and return data for style portfolios obtained from
the Web page of Professor Kenneth French: mba.
tuck.dartmouth.edu/pages/faculty/ken.french/
data_library.html.
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CUMULATIVE RETURN DIFFERENCE: FUND
VERSUS STYLE BENCHMARK AND FUND VERS
SML BENCHMARK

Cumulative Differential
Performance (%)

17 A

12 4

7 -

— Cumulative residuals from style analysis
2 4 — Cumulative residuals from SML

-3
Oct-86 May-87 Dec-87 Jun-88 Jan-89 Jul-89 Feb-90 Aug-90 Mar-91 Oct-91

FIGURE 24.8 Fidelity Magellan Fund cumulative return difference: Fund
versus style benchmark and fund versus SML benchmark

Source: Authors’ calculations.

i
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FIGURE 24.9 AVERAGE TRACKING
ERROR FOR 636 MUTUAL FUNDS,

Average Tracking Error (%/month)

FIGURE 24.9 Average tracking error for 636 mutual funds,
1985-1989

Source: William F. Sharpe, “Asset Allocation: Management Style and Performance
Evaluation,” Journal of Portfolic Management, Winter 1992, pp. 7-19. Copyrighted
material is reprinted with permission from Institutional Investor, 225 Park Avenue South,
NewYork NY 10003.

BAHATTIN BUYUKSAHIN, JHU INVESTMENT



MORNINGSTAR

o Morningstar computes fund returns as well as a risk measure based
primarily on fund performance in its worst years

o The riskadjusted performance is ranked across funds in a style group and
stars are awarded
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EVALUATING PERFORMANCE
EVALUATION

o Performance Evaluation has two problems
o Many observations are needed for significant results

o Shifting parameters when portfolios are actively managed makes accurate performance
evaluation all the more elusive
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FIGURE 24.10 RANKINGS BASED ON

MORN I
E — ~ ~
Sharpe Ratio
Percentil$ in Category

NGSTAROS CATEGORY

Category RAR
Percentile in

0 0.2 0.4 0.6 0.8 1 Category

FIGURE 24.10 Rankings based on Morningstar's category RARs and excess
return Sharpe ratios

Source: William F. Sharpe, “Morningstar Performance Measures,” www.wsharpe.com. Used by permission
of William F. Sharpe.

-
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PERFORMANCE ATTRIBUTION

o Decomposing overall performance into components
o Components are related to specific elements of performance

o Example components
o Broad Allocation
o Industry
o Security Choice
o Up and Down Markets
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ATTRIBUTING PERFORMANCE TO
COMPONENTS

Set up a o0Benchmarkd or O0Bogeyd port
o Use indexes for each component
o Use target weight structure
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ATTRIBUTING PERFORMANCE TO
COMPONENTS CONTINUED

c Calcul ate the return on the 0Bog
o EXplain the difference in return based on component weights or selectio
o Summarize the performance differences into appropriate categories
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FORMULA FORATTRIBUTION

ere B is the bogey portfolio and p is the managed portfolio
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FIGURE 24.11 PERFORMANCE ATTRIBUTI
OF ITHASSET CLASS

Return in Asset Class

Mixed Origin

(attributed to
/ selection)

Bogey return
from ith asset
class = row,,

uoledo||y

wi
Wg Wy Weight in Asset Class

FIGURE 24.11 Performance attribution of ith asset class. Enclosed area indi-
cates total rate of return.

-
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TABLE 24.06 PERFORMANCE OF THE
MANAGED PORTFOLIO

TABLE 24.6

Bogey Performance and Excess Return

Performance of Benchmark Return of Index
the managed Component Weight during Month (%)

portfolio Equity (S&P 500) 60 5.81
Bonds (Lehman Brothers Index) .30 1.45

Cash (money market) 10 0.48
Bogey = (.60 x 5.81) + (.30 x 1.45) + (.10 X 0.48) = 3.97%
Return of managed portfolio 5.34%
— Return of bogey portfolio 3.97

Excess return of managed portfolio 1.37%
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AN @

4 ( PERFORIVIAN

> U\

TABLE 24.7

Performance
attribution

A. Contribution of asset allocation to performance

(1 (2) (3) (4) (5) = (3) x (4)
Actual Benchmark Active or Market Contribution to
Weight in Weight Excess Return Performance
Market Market in Market Weight (%) (%)
Equity .70 .60 10 5.81 .5810
Fixed-income .07 .30 —.23 1.45 —-.3335

Cash 23 10 1

Contribution of asset allocation

B. Contribution of Selection to Total Performance

A48

0624
3099

(1) (2) (3) (4) (5) = (3) x (4)
Portfolio Index Excess
Performance Performance Performance Portfolio Contribution
Market (%) (%) (%) Weight (%)
Equity 7.28 5.81 1.47 .70 1.03
Fixed-income 1.89 1.45 0.44 .07 0.03
Contribution of selection within markets 1.06
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TABLE 24.8 SECTOR SELECTIONWITHIN

THE EQUITY MARKET

(1) (2) (3) 4 (5)=(3) x4 | TABLE 24.8
Beginning of Month Sector selection
Weights (%) Active Sector Sector within the equity
Weights Return Allocation market
Sector Portfolio S&P 500 (%) (%) Contribution

Basic materials 1.96 8.3 —6.34 6.9 —0.4375
Business services 7.84 4.1 3.74 7.0 0.2618
Capital goods 1.87 7.8 ~5.93 4.1 ~0.2431
Consumer cyclical 8.47 12.5 -4.03 8.8 0.3546
Consumer noncyclical ~ 40.37 20.4 19.97 10.0 1.9970
Credit sensitive 24.01 21.8 2.21 5.0 0.1105
Energy 1285 14.2 —0.67 2.6 -0.0174
Technology 1.95 10.9 —8.95 0.3 —0.0269
TOTAL 1.2898
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TABLE 24.9 PORTFOLIO ATTRIBUTION:

SUMMARY

TABLE 24.9 Contribution
Portfolio attribution: (basis points)
summary 1. Asset allocation 31
2. Selection
a. Equity excess return (basis points)
i. Sector allocation 129
ii. Security selection 18
147 x .70 (portfolio weight) =  102.9
b. Fixed-income excess return 44 < .07 (portfolio weight) = 3.1
Total excess return of portfolio 137.0
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International
Diversification

CHAPTER 25




BACKGROUND

o Global market
o US market Is 39.2% of all markets in 2005
o US market share is down from 47% in 2000
o Improved access & technology
o New Instruments

o Emphasis for our investigation
o Risk assessment
o Diversification




—~ \/1 A K \ - A A [ JI\] ()
STOCK EXCHANGES IN DEVELOPED
COUNTRIES

Market Capitalization

Market
GDP per Capitalization
Billions of $ U.S. Percent of World Growth (%) GDP Capita as % of GDP

2005 2004 2003 2002 2001 2000 2005 2000 2000-2005 2005 2005 2005

World 35,572 31,514 27,088 20,026 23,842 27,473 100% 100% 29.48 44,433
Total Devel-

oped Countries 32,336 29,124 25,317 18,689 22,792 26,417 90.9 96.2 22.40 33,599
u.s. 13,934 13,225 12,023 9,172 11,850 12,900 39.2 47.0 8.01 12,486
Japan 4,420 3,472 2,934 2,076 2,254 3,140 K 40.76 4,571
U.K. 2,975 2,706 2,363 1,796 2,157 2,566 ’ » 15.94 2,201
France 1,680 1,435 1,238 211 1,068 1,278 . . 31.49 2,106
Germany 1,228 1,115 990 633 831 1,061 - . 15.66 2,797
Canada 1,207 949 750 488 547 615 X . 96.21 1,130
Switzerland 921 814 710 543 604 783 . 1 17.52 368
Italy 790 773 600 463 508 716 . K 10.41 1,766
Hong Kong 778 706 593 402 564 X . 37.94 178
Australia 721 636 540 360 i . 106.66 708
Spain 655 633 479 312 d y 97.76 1,127
Korea 552 353 265 200 . X 349.23 793
Netherlands 548 612 539 437 : x -19.46 625
Sweden 367 344 267 170 . . 33.70 359
Belgium 271 269 171 ] . 70.83 372
Finland 200 173 161 ] . -28.77 193
Singapore 183 153 133 : . 35.28 118
Norway 177 137 92 B 3 239.43 296
Denmark 165 143 : . 66.37 260
Austria 133 87 . X 381.85 307
Greece 124 105 . . 72.94 223
Ireland 111 105 . , 35.54 200
Israel 87 66 \ l 90.12 124
Portugal 70 73 . . 10.09 183
New Zealand 39 39 . X 96.97 109

TABLE 25.1

Market capitalization of stock exchanges in developed countries
Sources: Market capitalization, Datastream; GDP, World Bank.
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TABLE 25.2 MARKET CAPITALIZATION OF

STOCK EXCHANGES IN EMERGING MARKE

Market Capitalization
Market
GDP per Capitalization
Billions of $ U.S. Percent of World Growth (%) GDP  Capita as % of GDP

2005 2003 2002 2001 2000 2005 2000 2000-2005 2005 2005 2005
Total Emerging Markets 3,166 2,321 1,737 1,045 1,087 1,067 8.9 3.9 196.72 8,097 39
Russia 458 221 172 101 78 4  1.29 0.16 940.91 766 5,369 60
India 408 319 216 1M 157 180 1.15 0.66 126.67 775 714 53
Brazil 408 306 224 101 85 107 1.15 0.39 281.31 793 4,316 51
Taiwan 348 332 281 190 235 177 0.98 0.64 96.61 346 15,120 101
South Africa 284 226 149 102 71 104 0.80 0.38 173.08 239 5,100 19
Mexico 239 171 124 99 121 112 0.67 0.41 113.39 768 7,298 31
China 163 59 48 20 18 13 0.46 0.05 1153.85 2,225 1,703 7
Malaysia 142 137 116 94 90 83 0.40 0.30 71.08 131 5,040 109
Turkey 128 84 59 29 40 50 0.36 0.18 156.00 362 5,062 35
Chile 110 92 74 43 49 LA 0.31 0.16 150.00 114 7,040 97
Thailand 97 86 86 33 27 2SO 0.08 321.74 s 2Ry 57
Poland 78 63 34 27 25 27 0.22 0.10 188.89 301 7,875 26
Indonesia 70 64 43 24 18 220 0.08 233.33 276 1,259 25
Colombia 42 20 10 6 6 4 0.12 0.01 250.00 122 2,742 34
Czech Rep. 41 26 21 16 17 20 0.12 0.07 105.00 124 12,106 33
Philippines 38 30 17 12 11 12 0.1 0.04 216.67 98 1,159 39
Pakistan 36 21 13 ) 4 5 0.10 0.02 620.00 118 769 30
Hungary 33 28 17 13 10 12 0.09 0.04 175.00 109 11,217 30
Argentina 24 21 20 7 19 24  0.07 0.09 0.00 182 4,802 13
Peru 19 15 13 8 6 5 0.05 0.02 280.00 79 2,812 24

TABLE 25.2

Market capitalization of stock exchanges in emerging markets
Sources: Market capitalization (end of year), Datastream; GDP and GDP per capita, World Bank.

i

BAHATTIN BUYUKSAHIN, JHU INVESTMENT 48



FIGURE 25.1 PER CAPITA GDP AND MARKET
CAPITALIZATION AS PERCENTAGE OF GDP

(LOG SCALE)

100,000
Norw.?:}'
oo U.S.
oo Hong Kong
(8]

Hungary © Singapore

Czech Rep. #

Poland %
Argentina a

Indonesia 4 4 Philippines

Per Capita GDP ($)

A a4
Pakistan India

10 100 1,000
Market Capitalization as Percent of GDP

o Developed countries 4 Emerging markets =~ —— Regression line

FIGURE 25.1 Per capita GDP and market capitalization as percent of
GDP (log scale)
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ISSUES

o What are the risks involved in investment In
foreign securities?

o How do you measure benchmark returns on
foreign investments?

o Are there benefits to diversification in foreign
securities?
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FOREIGN EXCHANGE RISK

Foreign Exchange Risk

o Variation in return related to changes in the
relative value of the domestic and foreign
currency

o Total return = investment return & return on
foreign exchange

ol t OS NONEEENERERSESND | e t 0
iInvestment
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RETURNSWITH FOREIGN EXCHANGE

o Return in US Is a function of two factors:

1. Return in the foreign market

2. Return on the foreign exchange




FIOURNLE £20.2 OIUCUN IVIARANEC I RE1TURI

IN U.S. DOLLARS AND LOCAL
CURRE al=Evial

Finland —0-3

Japan
Netherlands
Germany
Taiwan

Italy
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Hong Kong
France
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Canada
Spain
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New Zealand
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M Return (in $ U.S.) M Return (in local currency)

FIGURE 25.2 Stock market returns in U.S. dollars and local currencies for 2005 |
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0 O M\F 9 AN

DOLLAR AGAINST MAJOR WORLD

CURRENCIES, 202005 (ANNUALIZED
FROM MONTHE DATA

TABLE 25.3

A. Standard deviation (annualized)

Rates of change Country Currency Euro (€) U.K.(f) Japan (¥) Australia ($A) Canada ($C)
in the U.S. dollar

against major Standard deviation 8.16 7.06 7.29 8.31 6.12
world currencies,
2001-2005 B. Correlation matrix

(annualized from Euro (€) U.K.(f) Japan (¥) Australia (A) Canada ($C)
monthly data)
Euro (€) 1.00

U.K. (£) 0.83 1.00

Japan (¥) 0.68 0.63 1.00

Australia ($A) 0.66 0.58 0.55 1.00

Canada ($C) 0.51 0.29 0.46 0.66 1.00

C. Average annual returns from rolling over 1-month LIBOR rates

Standard
Return in Gains from  Average  Deviation of the
Local Exchange Annual Return Average Annual
Country Currency Currency  Rates inUS. $ Return

u.s. Us$ 2.34 2.34

Euro € 2.84 7.71 10.77 8.14
U.K. £ 4.40 5.18 9.81 7.05
Japan ¥ 0.07 2.07 2.14 7.29
Australia A% Z20) 10.02 13.08 8.33
Canada C$ 2.95 8.16 11.35 6,16

Sources: Exchange rates, Datastream; LIBOR rates, www.economagic.com.

f
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HEDGING EXCHANGE RATE RISK

o Futures or forward markets are used to eliminate
the risk of holding another asset

o The U.S. Investor can lock in a riskless dellar
denominated return either by investing in UK
bills and hedging exchange rate risk or by
Investing riskless U.S. assets




COUNTRY SPECIFIC RISK

o Political Risk Services Group Ratings

Rank countries with respect to political risk,
financial risk and economic risk

Assign composite rating from very high risk
to very low risk based on the above
elements of risk
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