Portfolio Issues

Module 14.2
Return Attribution

Overview

= Performance attribution — focus on
decomposing managerial performance
= Alpha = Managed return — Benchmark return
= EV change = Asset change — Liability change
= Return attribution — allocate alpha to
various managerial decision
= Risk attribution — allocate excess return
_= Variance to various managerial decisions
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Return Attribution

= Return attribution decomposes the total
excess return into a variety of statistics
including excess return by stock, sector,
sector allocation decision, security
selection decision, and interaction

= Numerous applications

= Aid in investment decision-making
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Basic ldentities

= Value of managed and benchmark portfolios

N—-number of shares, P—price, n—unique shares

= Return on managed and benchmark portfolios
Ry=2w R, Ry =20, R,

w—weight, Iqu—discretely comp%mnded, periodic

return , = NwiPus oMb 5 B
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Return Attribution Example

Figure 14.2.1. Inputs for return attribution

_ A B S D Ei

1 Performance Attribution

2 Asset Allocation

3 Benchmark Managed

3 Weights Return Weights Return

5 | Stocks 60.00% 6.00% 70.00% 7.00%
6 Bonds 40.00% 3.00% 25.00% 2.50%
7 Cash 0.00% 1.00% 5.00% 1.20%
8 | Total Weights 100.00% 100.00%

9 |Return 4.8000% 5.5850%
10 |Excess Return 0.7850%
e
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Return Attribution Example

Figure 14.2.2. Return attribution analysis

A B C D E F G H

1 Performance Attribution
2 Asset Allocation
5 Benchmark Managed
4 Weights Retum Weights Return SAD $8D Interaction
5 Stocks 60.00% 6.00% 70.00% 700% 0.6000% 06000% 0.1000%
6 Bonds 40.00% 300% 26.00% 250% 0.4500% 0.2000% 0.0750%
7 Cash 0.00% 1.00% 5.00% 120% 0.0500% 0.0000% 0.0100%
8 Total Weights 100.00% 100.00%

im 4.8000% 5.5850% 0.2000% 04000% 0.1850%
10 Excess Return 0.7850% 0.7850%

SAD - sector allocation decision
SSD - security selection decision
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Excess Return

= Excess return: ER =R,,,

ny ny

wa,, ja ZWBJ.IR/.I

J=1
= Excess return decomposed
ER = SAD,+SSD,+ I, = Z(SA Wy, —SAW, )R, .,

k=1

K
ZSAWBI(I( Mkt~ “z)*'Z(SAW»m SAWBM)( Mkt iéB,k,l)

k=1 k=

K
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Sector Allocation Weights

= SAW: saw,, wa,, o (1) AW, = ZWB,, e (7)
= Indicator functlon Iy, (/)= 1ifin sector else 0
= |dentities: 1.0= SAWMk, 1.0=2SAWMJ

= Weighted average return for each sector

5 A W s . 5 S Waie s .
R.u_L.f = 2[#] R[,I’Scclm“ (]) Rs,k,: = ;[Wiﬂ/] R/_r isC:m,‘A (])
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Raw Attribution

= Excess sector allocation weights (EW)
EW,, =(SAW,,,,~SAW, )itk

= t — period of time; k — sector

= M —manager; B — benchmark

= SAW — sector allocation weight

SAW(B) SAW(M) EW
Stocks 60.00% 70.00% 10.00%
Bonds 40.00% 25.00% -15.00%
Cash 0.00% 5.00% 5.00%
Total Weights 100.00% 100.00% 0.00%
A
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Excess Return Attribution

= Excess sector return (ER)

ERk.r :(RM,k.t Bkt) Z k
= Sector allocation decision (SAD)
SAD,, =(54W,,,, - SAW, )R,

= Security selectlon decision (SSD)
SSD - SAWBM( Mkt RE,k,z)
n Interaction n

% (SAVVMI( SAWBA/)( ’I/Ik,I_RB.k,I)
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Time Series Problem

Excess return is only additive across time (t) when forced with a time series adjustment term. The
decomposition terms (sector allocation decision SAD, security selection decision SSD, and interaction|
1) are additive across sectors (k) at a point in time:

ER=SAD+SSD+1+ I,y =Y ER = SAD,+ > SSD,+ Y I, + I,

where
K
SAD, =Y SAD, .

=l

X
SSD, =3 88D, . and
k=1 "
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Time Series Solution

We define the time series adjustment term as simply a plug figure to account for the non-additivity of
the decomposition process or

I,y=ER-SAD=SSD~1= i ER - is/w, - issu, - i 1.
G = =

Hence for each measurement period (e.g., a quarter), reported statistics include excess return (by
subperiods and by sectors) and allocation decisions (also by subperiods and by sectors).
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Return Identities

Ny - K ~ K - .
Ry =Y Wy Rj= 3SAR, = ¥SAW,, R, return on managed portfolio
i1 k=1 k=1
SARy; =SAW,, Ry
k=1

~ ng _ K _ K - .
Ry=YwyR;=YSAR,, = ¥SAW,, R, return on benchmark portfolio
i1 k=1

SARp, =SAW, Ry,

;#
4 9 January 2024
FE S

© Financial Risk Management, LLC

managed, weight-adjusted, sector allocation return

benchmark, weight-adjusted, sector allocation return
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Summary

= Return attribution decomposes the reported
alpha into various managerial decision
categories
= Two common categories

= Sector allocation decision

= Security selection decision
= Quantitative details explored
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