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Incentives of Money Managers and Asset Pricing

I A large portion of trading volume is due to institutional
investors

I In standard asset pricing theory, traders are
utility-maximizing households

I Incentives of institutions can be markedly different

I Main question: How do these incentives influence asset
prices?

I Framework: Conventional asset pricing model, but some
funds are managed by money managers
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Incentives to Do Well Relative to a Benchmark

I Money managers care about performance relative to their
benchmarks

I Why?
I Explicit incentives: bonuses for performance
I Implicit incentives: fund flows

I In particular, money managers
I Dislike to perform poorly when benchmark does well
I Less concerned about performance when ahead of the

benchmark
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Main Results

I Institutions tilt their portfolios towards stocks that comprise
their benchmark index⇒ index effect

I Institutions amplify index stock and the aggregate stock
market levels and volatilities, while reducing Sharpe ratios

I Institutions induce excess correlation among stocks
belonging to their index – an “asset-class” effect

I Asset pricing implications of popular policy measures:
I For example, a side effect of deleveraging is a drop in the

index
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Investment Opportunities

I Single stock = stock market index

dSt = St [µStdt + σStdωt ]

I Stock terminal payoff DT , with its cash flow news:

dDt = Dt [µdt + σdωt ] GBM

I Money market account with rate r = 0

I Decision variable: risk exposure φ
= fraction of portfolio invested in stock
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Investors

I A “retail” investor R

uR(WRT ) = log(WRT )

I An “institutional” investor I

uI(WIT ) = (a + bST ) log(WIT ), a, b > 0

I marginal utility increasing in index level

I Initial endowments:
I institutional investor: λS0
I retail investor: (1− λ)S0
I λ represents size of institutions in economy
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Investors’ Portfolio Choice

I Retail investor’s risk exposure:

φRt =
µSt

σ2
St

I Institutional investor’s risk exposure:

φIt =
µSt

σ2
St

+
b eµ(T−t)Dt

a + b eµ(T−t)Dt

σ

σSt︸ ︷︷ ︸
hedging portfolio >0

I Institution has a higher demand for risky stock
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Stock Price, Volatility, and Index Effect

I Equilibrium stock market index in the benchmark (no
institutions):

St = e(µ−σ2)(T−t)Dt

I In the economy with institutions:

St = St
a + b eµT D0 + λb(eµ(T−t)Dt − eµT D0)

a + b eµT D0 + λb (e(µ−σ2)(T−t)Dt − eµT D0)︸ ︷︷ ︸
>1

I Stock market index is higher
I The larger the institutions (higher λ), the higher the stock

index
I “Index effect”
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Why?

I Institutions demand the risky stock for their hedging
portfolio

I This creates excess demand for the risky stock

I The price pressure boosts the stock market index
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Stock Market Volatility

I Volatility in the benchmark:

σSt = σ

I In the economy with institutions:

σSt = σSt + λ b σ

×

(
1 − e−σ2(T−t)

)
(a + (1 − λ)beµT D0)eµ(T−t)Dt(

a + (1 − λ) b eµT D0 + λ b e(µ−σ2)(T−t)Dt
)
(a + (1 − λ) b eµT D0 + λ b eµ(T−t)Dt)

I In the economy with institutions
I Volatility is stochastic
I Volatility is higher
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Index Volatility and Size of Institutions
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(a) Effect of the size of institutions (b) Effect of cash flow news

Figure 1: Equilibrium index volatility. This figure plots the index volatility in the presence of
institutions against the fraction of institutions in the economy λ and against cash flow news Dt.
The dotted lines correspond to the equilibrium index volatility in the benchmark economy with no
institutions. The plots are typical. The parameter values are: a = 1, b = 1, D0 = 1, µ = 0.05,
σ = 0.15, t = 1, T = 5. In panel (a) Dt = 2, and in panel (b) λ = 0.2.

3.2. Risk Taking, Leverage, and Wealth Effects

To further understand the underlying economic mechanisms operating in our model, we look more

closely at the investors’ portfolios in equilibrium. Towards that, it is more convenient to restate

the investors’ portfolios in terms of the number of shares of the risky stock, i.e.,

πIt = ϕIt

WIt

SIt

, πRt = ϕRt

WRt

SRt

,

where as before ϕit denotes the fraction of investor’s wealth invested in the index. Proposition 3

reports the investors’ equilibrium portfolios, as well as an important property of the institutional

portfolio holdings.

Proposition 3. The institutional and retail investors’ portfolios in equilibrium are given by

πIt = λ
a + b eµ(T−t)Dt

a + (1 − λ) b eµT D0 + λ b eµ(T−t)Dt

×
(

1 − λ b eµ(T−t)Dt

a + (1 − λ) b eµT D0 + λ b eµ(T−t)Dt

σ

σSt

+
b eµ(T−t)Dt

a + b eµ(T−t)Dt

σ

σSt

)
, (11)

πRt = (1 − λ)
a + b eµT D0

a + (1 − λ) b eµT D0 + λ b eµ(T−t)Dt

(
1 − λ b eµ(T−t)Dt

a + (1 − λ) b eµT D0 + λ b eµ(T−t)Dt

σ

σSt

)
,

(12)

11

λ – fraction of institutions in
economy

I Institutions desire more
risky assets and more risk

I Markets have to clear

I The stock becomes less
attractive (higher volatility)
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Portfolio of Institutions: Stock and Bond Holdings

Stock holdings Bond holdings
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Figure 2: The institutional investor’s portfolio holdings. Panels (a) and (b) of this figure
plot the institution’s holdings of the shares of the index πI and the bond WI(1−ϕI) against the size
of the institution λ. Panel (c) plots the institution’s holdings of the index against cash flow news
Dt. The lines for π correspond to the holdings of an otherwise identical investor in the benchmark
economy. The plots are typical. In panels (a) and (b) Dt = 2, and in panel (c) λ = 0.2. The
remaining parameter values are as in Figure 1.
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Figure 2: The institutional investor’s portfolio holdings. Panels (a) and (b) of this figure
plot the institution’s holdings of the shares of the index πI and the bond WI(1−ϕI) against the size
of the institution λ. Panel (c) plots the institution’s holdings of the index against cash flow news
Dt. The lines for π correspond to the holdings of an otherwise identical investor in the benchmark
economy. The plots are typical. In panels (a) and (b) Dt = 2, and in panel (c) λ = 0.2. The
remaining parameter values are as in Figure 1.
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λ – fraction of institutions in economy

I Institution “tilts” portfolio towards index

I Institution always levered
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Stock Holdings and Cash Flow News
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Figure 2: The institutional investor’s portfolio holdings. Panels (a) and (b) of this figure
plot the institution’s holdings of the shares of the index πI and the bond WI(1−ϕI) against the size
of the institution λ. Panel (c) plots the institution’s holdings of the index against cash flow news
Dt. The lines for π correspond to the holdings of an otherwise identical investor in the benchmark
economy. The plots are typical. In panels (a) and (b) Dt = 2, and in panel (c) λ = 0.2. The
remaining parameter values are as in Figure 1.
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Dt – cash flow news
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Intuition

I Following good cash flow news, everyone gets wealthier

I All investors demand more shares of stock (a wealth effect
– e.g., Kyle and Xiong (2001))

I But the stock is in fixed supply

I Who buys? Who sells?

I Institutional portfolio is over-weighted in the risky stock

I Hence institutions benefit more from good cash flow news.
They buy
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Further Implications: Sharpe Ratio (µS/σS)

Effect of size of institutions Effect of cash flow news

of the economy Dt, the bigger the share of wealth managed by the institutions, and hence the

higher is their impact in equilibrium. The Sharpe ratio is therefore decreasing in Dt (Figure 3(b),

property (iii) of Proposition 4).
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Figure 3: Sharpe ratio. This figure plots the equilibrium Sharpe ratio in the presence of insti-
tutions against the fraction of institutions in the economy λ and against the cash flow news Dt.
The dotted lines correspond to the equilibrium Sharpe ratio in the benchmark economy with no
institutions. The plots are typical. The parameter values are as in Figure 1.

3.4. Asset Pricing Implications of Popular Policy Measures

The two main policy measures we would like to consider in the context of our model are the

effects of deleveraging (a mandate to reduce leverage) and the effects of a transfer of capital to

leveraged institutions. These two policy instruments have widely been employed during the 2007-

2008 financial crisis. The objective, of course, was to improve the balance sheets of individual

institutions in difficulty. But these policy actions, given their size and scope, inevitably had an

effect on the overall economy, including asset prices. In this paper, we have nothing to say about

the welfare consequences of these policies; in future research it would be interesting to address this

question. Our goal here is to simply analyze the spillover effects of the popular policy measures on

asset prices in our model.

At this point, we also draw a distinction between long-only institutions (“real money”) and

leveraged institutions (“leveraged money”). So far we have only dealt with the latter category.

We model long-only institutions, L, in a very simple form: these institutions do not solve any

17

I Institutions bring down Sharpe ratio

I And especially so when times are good, leading to
countercyclical Sharpe ratio
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Asset Pricing Implications of Popular Policy Measures

Examine two policy prescriptions:
1. deleveraging (a mandate to reduce leverage)
2. transfer of capital to leveraged institutions

Findings:
I Lower leverage⇒ lower holdings of the risky asset by

institutions
I Deleveraging reduces stock market level and volatility
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Multiple Stocks Economy

I N risky stocks, N sources of risk ω = (ω1, . . . , ωN) BM

I Stock j follows

dSjt = Sjt [µSj t
dt + σSj t

dωt ]

I Market portfolio

SMKT t =
N∑

j=1

Sjt

I Index

It =
1
M

M∑

i=1

Sjt

M < N index stocks, N-M nonindex stocks
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Multiple Stocks (cont.)

I Cash flow news of stock j , Dj , follow GBM
I Cash flow news of stocks j and ` are uncorrelated
I GBM for all stocks but the Mth and Nth

I Stock market is a claim to DT ,

dDt = Dt [µdt + σdωt ]

I Stock index has a terminal value IT ,

dIt = It [µIdt + σIdωt ]

I Loads on the first M Brownian motions
I Positively correlated with index stock cash flow news,

uncorrelated with nonindex stock news
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Investors

I Retail investor: as before

I Institutional investor

uI(WIT ) = (a + bIT ) log(WIT ), a, b > 0

I Initial endowments:
I institutional investor: λSMKT 0

I retail investor: (1− λ)SMKT 0
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Investors’ Portfolio Choice

I Retail investor:
φRt = (σStσ

>
St)
−1µSt

I Institutional investor:

φIt = (σStσ
>
St)
−1µSt +

b eµI(T−t)It
a + b eµI(T−t)It

(σ>St)
−1σI

︸ ︷︷ ︸
hedging portfolio >0

I Institutional investor’s hedging portfolio has
I positive holdings in index stocks
I zero holdings in nonindex stocks
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Index Effect in the Model

Figure 4 presents a plot of the price of an index stock relative to that of an otherwise identical

nonindex stock. The plot is drawn as a function of the size of institutions λ. As expected, we see

that the stock price is increasing with λ. This is due to the additional price pressure on index stocks

as the institutional sector becomes larger. We also observe that the magnitudes are reasonable for

our calibration. Chen, Noronha, and Singal (2004) find that during 1989-2000, a stock’s price

increases by an average of 5.45% on the day of the S&P 500 inclusion announcement and a further

3.45% between the announcement and the actual addition. The effects that we find are smaller,

but roughly in line with these figures.
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Figure 4: An index effect. This figure plots the prices of an index stock Sj (solid line) and a
nonindex stock Sk (dotted line) in the presence of institutions against the fraction of institutions in
the economy λ. The plot is typical. The parameter values are: M = 5, N = 10, j = 1, k = 6, µI =
µj = µk = 0.05, σj = 0.15 ij , where ij is an N-dimensional unit vector with the jth element equal to

1 and the remaining elements equal to 0, σk = 0.15 ik, σI = 0.15
∑M

j=1 ij/
√

M , σ = 0.15×1/
√

N ,

where 1 is an N-dimensional vector of ones, I0 = 1, and It = 2. The normalizations by
√

M and√
N are adopted so as to keep ||σI || and ||σ|| constant as we vary the number of stocks. The

remaining parameters are as in Figure 1.

4.4. Stock Volatilities, Correlations, and Asset Class Effects

We now turn to examining the implications of our model for stock return volatilities and correla-

tions. We report them in the following proposition in closed form.

Proposition 6. In the economy with institutional investors and multiple risky stocks, the equi-
librium volatilities of the market portfolio, index stocks j = 1, . . . , M − 1, and nonindex stocks

22

———– index stock Sj

- - - - - - nonindex stock Sk (also retail-investors-only benchmark Sk )

Prices of stocks added to the index rise on announcement and
those of deleted stocks fall
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Asset-class Effect

I Returns on stocks in the index are more correlated
amongst themselves than with those outside the index

I Barberis, Shleifer and Wurgler (2005): S&P 500 stocks
vis-à-vis rest of the market

I Boyer (2010): BARRA value and growth indices
I “marginal value” stocks comove significantly more with the

value index
I “marginal growth” stocks – with the growth index

I Rigobon (2002): investment-grade vs.
non-investment-grade bonds
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Asset-class Effect in Our Model:
Correlations of Index and Nonindex Stocks

more shares of the index. This is simply a wealth effect. In the multi-stock case, the institutions

demand more shares of all index stocks. This is a consequence of the three-fund separation property,

discussed in the context of Lemma 2. It is important to keep in mind that the additional price

pressure affects all index stocks, but not the nonindex stocks because the third fund, the hedging

portfolio, consists only of index stocks. Hence, as compared to the retail-investor-only benchmark,

following good cash flow news, all index stocks get an additional boost and following bad news, they

all suffer from an additional selling pressure. This mechanism induces the comovement between

index stocks, absent in the retail-investor-only benchmark. The correlation between the nonindex

stocks is still zero, as in the benchmark, because these stocks are not part of the hedging portfolio

of institutions, and so there is no additional buying or selling pressure on these stocks relative

to the benchmark. The same is true for the correlations between the index and nonindex stocks.

Figure 5 illustrates these effects. So summing this up, consistent with the empirical evidence, the

returns of stocks belonging to an index to be more correlated amongst themselves than with those

of otherwise identical stocks outside the index.
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Figure 5: An asset-class effect. This figure plots the correlation between two index stock returns
(solid plot) and the correlation between two nonindex stock returns (dashed line) in the presence
of institutions against the fraction of institutions in the economy λ. The plots is typical. The two
index stocks are stocks 1 and 2 and the two nonindex stocks are stocks M +1 and M +2. All these
four stocks j have a drift µj = 0.05 and the diffusion σj = 0.15ij . The remaining parameter values
are as in Figure 4.

5. Concluding Remarks

Institutions and the incentives they face feature prominently in models of corporate finance and

banking, but they have largely been ignored in the standard asset pricing theory. We believe that

25

———– index stocks
- - - - - - nonindex stocks
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Intuition

I The institutions hold a hedging portfolio, consisting of index
stocks only

I Following good cash flow news, institutions get wealthier

I They demand more shares of index stocks (relative to
retail-investor-only benchmark)

I This additional price pressure affects all index stocks at the
same time

I ... inducing excess correlations among these stocks
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Summary of Main Results

The presence of institutions gives rise to

I Index effect

I Amplification of shocks

I Time-varying Sharpe ratios (higher in bad times)

I Asset-class effect

Caution about popular policy prescriptions: effects on asset
prices
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