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Global Assets Under Management

Asset & Wealth Management Revolution: Embracing Exponential Change  |  PwC 7

Developing Asia-Pacific’s dynamism is set to 
spur growth of 8.7% a year from 2016 to 2020, 
accelerating to 11.8% from 2020 to 2025. This 
will lift regional assets from US$12.1 trillion to 
US$29.6 trillion. Latin America is likely to grow at 
similarly rapid rates of 7.5% in the former period, 
accelerating to 10.4% in the latter. From a low 

base of US$3.3 trillion, the region’s assets 
are projected to increase to US$7.3 trillion.4 
The continued introduction of individual 
retirement accounts and defined contribution 
pension plans across the globe is democratising 
investing, opening people’s eyes to its 
possibilities. 

Figure 2: Global AuM by region in USD trillion Base scenario

n Asia-Pacific  n Europe  n Latin America  n Middle East and Africa  n North America   CAGR

Sources: PwC AWM Research Centre analysis. Past data  based on Lipper, ICI, EFAMA, City UK, Hedge Fund Research and Preqin
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Figure 1: Total client assets in USD trillion

Sources: PwC AWM Research Centre analysis. Past data based on Lipper, ICI, Preqin, Hedge Fund Research, EFAMA, City UK, Insurance Europe, Financial Stability 
Board, Credit Suisse, Towers Watson, OECD and World Bank.

Note: Foundations and Endowments assets were not included as their total global assets represent less than 1% of all client assets.
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Benchmarking in Asset Management

Money managed against leading benchmarks:

S&P 500 ≈ $10 trillion

FTSE-Russell (multiple indices) ≈ $8.6 trillion

MSCI All Country World Index ≈ $3.2 trillion

MSCI EAFE ≈ $1.9 trillion

CRSP ≈ $1.3 trillion
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This Paper

Proposes a theory of asset management in which benchmarking arises endogenously

Central friction: moral hazard
fund’s portfolio choice is unobservable
fund manager incurs private cost of running fund

Benchmarking is optimal from viewpoint of fund investors
Insures fund managers against market moves
Rewards production of “alpha”
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This Paper – General Equilibrium Effect of Contracts

In general equilibrium, fund managers’ contracts have unintended consequences

While individually small, managers collectively generate “crowded trades”

Fund investors do not internalize the effects of benchmarking on asset prices
impose an externality on each other

Compare to a socially-optimal contract:
Excessive benchmarking: The socially-optimal level of benchmarking is lower
Excessive cost of asset management: The socially-optimal level of costs is lower
Benchmark compositions also differ

A tractable model with closed-form expressions for contracts and prices
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Related Literature

Optimal contracts (partial equilibrium):
Holmstrom (1979), Holmstrom & Milgrom (1987, 1991), Admati & Pfleiderer (1997)

Benchmarking and asset prices (exogenous contracts, GE):
Cuoco & Kaniel (2011), Basak & Pavlova (2013), Kaniel & Kondor (2013)

Benchmarking and corporate decisions (exogenous contracts, GE, production economy):
Kashyap, Kovrijnykh, Li & Pavlova (2020)

Benchmarking portfolio managers (endogenous contracts, GE):
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Pecuniary externalities:
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A Two-Period Model: Investment Opportunities

Two periods, t = 0, 1

N risky stocks, claims to cash flow D̃ ∼ N(µ, Σ) at t = 1

S = (S1, . . . , SN)
> denotes stock prices

Stocks are in supply of x = (x1, . . . , xN)
> shares

A risk-free bond with a zero interest rate

infinitely elastic supply
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Investors

Direct investors (fraction λD)

Fund (or portfolio) managers (fraction λM)

Fund investors (fraction λF), who delegate investment to fund managers

Fund investors cannot observe managers’ portfolio choice

All investors have CARA utility over final wealth (compensation):

−E exp(−γW)
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Value Added of Fund Managers

Performance of direct investor’s portfolio x: R = x>(D̃− S)
Fund performance:

R = ∆>x︸︷︷︸
“alpha”

+x>(D̃− S) + ε ε ∼ N(0, σε)

Interpretation of ∆:

Securities lending

Crossing trades: lowering transaction costs

Liquidity provision

Fund managers incur private cost ψ>x of managing risky assets (ψ ≥ 0)

Interpretation of private cost ψ: acquiring information about liquidity needs; managing sec
lending; seeking opportunities to cross trades

Alternative specification with effort
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Fund Managers

Compensation contract:

w = âR + b(R− Rbenchmark) + c = (â + b)︸ ︷︷ ︸
≡a

R− bRbenchmark + c

R – performance of the fund
Rbenchmark = θ>(D̃− S) – performance of benchmark
â – sensitivity to absolute performance
b – sensitivity to relative performance
c – independent of performance (e.g., based on time-0 AUM)
a ≡ â + b – ”skin in the game”

The contract parameters a, b, c, and θ are endogenous, chosen by the fund investors

Evidence: Ma, Tang, and Gomez (2019) More evidence
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Direct Investors’ and Managers’ Problems

Direct investor’s problem:

max
x
−E exp

{
−γ

[(
xD
−1

)>
S + x>(D̃− S)

]}
⇔

max
x

x>(µ− S)− γ

2
x>Σx ⇒ xD = Σ−1 µ− S

γ
( mean-variance portfolio)

Manager’s problem:

max
x

ax>(∆− ψ/a + µ− S)− bθ>(µ− S) + c− γ

2

[
(ax− bθ)>Σ(ax− bθ) + a2σ2

ε

]
⇒ xM = Σ−1 ∆− ψ

a + µ− S
aγ

+
bθ

a
( fund’s portfolio)

Manager pays full private cost ψ, receives benefit a∆

Riskfree portfolio for the manager is x = bθ
a (benchmark)

Risk aversion modified by the “skin in the game” parameter a
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Asset Prices

Market clearing: λDxD + λMxM = x
With portfolio managers, asset prices are

S = µ− γΣΛx̄ + γΣΛλM
bθ

a︸ ︷︷ ︸
price pressure due
to benchmarking

+Λ λM
∆− ψ

a
a︸ ︷︷ ︸

alpha chasing

where Λ =
[

λM
a + λD

]−1
modifies the market’s effective risk aversion

While individually small, managers collectively have price impact
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Privately Optimal Contracts

Fund investor’s problem

max
a,b,θ,c

−E exp{−γ[W0 + R(xM)− (aR(xM)− bRbenchmark + c)]}

s.t. xM = Σ−1 ∆− ψ
a + µ− S
aγ

+
bθ

a
(IC)

UM ≥ U (PC)

Fund investors (and portfolio managers) take prices as given

Proposition 1 (Benchmarking). Benchmarking is optimal, b > 0.
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The Role of Benchmarking

Contracts involve a tradeoff between incentives and risk sharing

Recall fund manager’s optimal portfolio

xM = Σ−1 ∆− ψ
a + µ− S
aγ

+
bθ

a

Higher “skin-in-the-game” a induces the manager to invest more in stocks with higher
abnormal returns – boost alpha

But higher a exposes the asset manager to more risk

Benchmarking shields the manager from some of the risk, b > 0

Adjusting benchmark weights θ fine-tunes incentive provision for different stocks
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Social Planner’s Problem

Fund investors do not internalize the effects of contracts on prices, thereby imposing a
pecuniary externality on other agents

Social planner’s problem: Details

max
a,b,θ,c

ωFUF + ωDUD

subject to manager’s participation constraint and IC

xM = Σ−1 ∆− ψ/a + µ− S(a, bθ)

aγ
+

bθ

a

Set ωF and ωD to eliminate redistribution effects1

– isolates the effect of pecuniary externality, which leads to inefficiency

1Equivalent to allowing the planner to use transfers
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Socially- vs. Privately-Optimal Contracts

Proposition 2 (Too Much Benchmarking) In the equilibrium with the socially-optimal contract,
both a and b are lower than in the privately-optimal one:

asocial < aprivate, bsocial < bprivate.

To incentivize portfolio managers to generate higher returns, fund investors use incentive
contracts (a > 1/2 and b > 0)

This pushes up prices, reduces returns, and thus reducing the marginal benefit of incentive
provision for everybody else

Planner recognizes this and opts for less incentive provision and less benchmarking
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Crowded Trades and Excessive Costs

Proposition 3 Compared to the equilibrium with the privately-optimal contract, in the
equilibrium with the socially-optimal contract

(i) asset prices are lower, Ssocial < Sprivate, and hence expected returns are higher

(ii) fund managers’ costs are lower, ψ>xM
social < ψ>xM

private

contributes to the debate on whether costs of asset management are excessive and are
justified by the returns
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Socially- vs. Privately-Optimal Benchmark Weights

Both privately- and socially-optimal benchmarks put larger relative weights (θi) on stocks
with higher value added ∆− ψ and/or higher private costs ψ (keeping ∆− ψ fixed)

Incentive problem is most severe for stocks with higher ψ ⇒ for a fixed (or larger) ∆− ψ,
higher-cost stocks have a larger weight

Proposition 4 Suppose that Assumption 1 holds. Then θprivate underweights assets with
higher value-added (∆− ψ) and overweights assets with higher costs (ψ) compared to θsocial.

Incentive provision is less effective from the planner’s viewpoint

Planner puts less weight on the incentive-provision role of bθ (driven by ψ) and more weight
on its risk-sharing role (driven by ∆− ψ)
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Regulatory Relevance

Current debate on regulation of fund managers in the UK and the EU focuses on optimal
”pay at risk,” i.e., our skin in the game a

Our model is not designed to provide numbers, but we can say that a alone is not sufficient.
Welfare can go up or down when only a is restricted.

When managers are risk averse, need to think about both a and b

Crowded trades are a problem that the planner needs to correct

Thinking only about altering incentives of fund managers, without the pecuniary
externalities compensation contracts create, is incomplete
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Conclusion

In a world where generating “alpha” is costly for asset managers, we show:

Benchmarking is optimal

Privately-optimal level of benchmarking exceeds socially-optimal level

Private incentive provision is excessive

Prices are lower in the social equilibrium
Trades are less crowded
Asset management cost is lower

Optimal benchmark is different from market portfolio
The weights depend importantly on the potential for abnormal returns and the cost of generating
them
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Social Planner’s Problem in More Detail
Planner takes into account that prices are affected by contracts and solves Back

max
a,b,c,θ,x,xD

ωFUF + ωDUD

s.t. UM ≥ u0 (PC)

x = Σ−1 ∆− ψ/a + µ− S
aγ

+
bθ

a
(IC)

xD = Σ−1 µ− S
γ

(direct investors’ demand)

where

UF =
(

xF
−1

)>
S + x>(1− a)∆ + z>(µ− S)− γ

2

[
z>Σz + (1− a)2σ2

ε

]
− c

UM = x>(a ∆− ψ) + y>(µ− S)− γ

2

[
y>Σy + a2σ2

ε

]
+ c

UD =
(

xD
−1

)>
S +

(
xD
)>

(µ− S)− γ

2

(
xD
)>

Σ
(

xD
)

The dependence of S on a and bθ in the IC (M’s demand function) creates an inefficiency
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Empirical Evidence (US Mutual Funds)

Source: Ma, Tang and Gomez (2019)
Back
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Empirical Evidence (US Mutual Funds)

Source: Ma, Tang and Gomez (2019)
Back
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Alternative Specification with Effort

Value generated by the fund

R = e∆>x + x>(D̃− S) + ε ε ∼ N(0, σ2
ε )

Fund managers incur private cost φ
2 e2 for exerting effort (φ > 0)

Effort e is necessary for generating abnormal return, but unobservable to the fund investors

back
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First Best

Suppose that x is observable

Optimal contract: a = 1/2, b = 0

Demand:
xFB = Σ−1 ∆− ψ + µ− S

γ/2

Prices:
SFB = µ− γΣx̄ + 2λM(∆− ψ)

Facing a = 1/2 and b = 0, if the manager chose x privately, she’d choose

x = Σ−1 ∆− 2ψ + µ− S
γ/2

< xFB

Back
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