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Motivation

e |nvestment advice
— Risk and reward
— Implementation

e Optimal vs. practical?




Conventional Advice

* Hierarchical approach
— Strategy: benchmark vs. liabilities
— Structure: nature and number of managers
— Selection: individual portfolios
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Risk budgeting

* Risk Budget
— I\/Iagnitude Selec:tionW
— Attribution Structure

 Motivated by
— ‘Importance’ of risk
— ease of explanation Strategy




Modél

 Modd:
— Strategy: k
— Structure: ¢
— Selection: R ive

Rfund = kkbRpassive + (1_ ¢) RactiveJ = (1_ k)rf




o]
Modél

 Investors maximise (approximate) expected
utility function

¢ E[U(Rfund)] = E[Rfund] - T2 Var[Rfund]




Hierarchical: strategy

e Determine systematic risk, k
* Assume +ve active contribution

e Dependson:
— risk tolerance
— market return and risk
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Strategy and risk aversion
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Hierarchical: structure

 For optimal k, choose proportion active to
maximise utility

1_¢ — aactive
0.2 2

active




Structure and selection
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Hierarchical: structure

e Structure then salection
— House structures

o Selection then structure
— Often preferred in practice

* Require‘styleneutrality’ (6=1)
— But permit matching asset (cash)




Portfolio structure

Strategic matching
assets

Risky assets:
*Passive
*Active
M atching assets

Sufficient degrees of freedom




Hierarchical: structure first

« Effectively extra constraint
* Risky assets ~ appraisal ratios and

systematic risk(s)
o =L, L B
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Example

a B o IR AR Xx
A 01508 30 00517 13%
B 02511 40 006 16 40%

C 02510 40 006 1.6 4/%




IR hurdle
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Hierarchical: selection first

o Well-known result (Black & Treynor)
e Risky assets ~ appraisal ratios,
I.e. IR/active risk

X =H |
O\ [0
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Example

a B o IR AR Xx
A 01508 30 00517 35%
025 11 40 0.06 1.6 33%
C 02510 40 006 1.6 33%
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Insights

Strategy, selection, structure
— Sufficient degrees of freedom

Strategy:
— determines level of matching

Selection:

— Appraisal ratios

— Independent of risk tolerance
Structure:

— A conseguence
& = — Independent of risk tolerance




