









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Competition and Career Concerns



Steven Malliaris1 Yale School of Management This version: September 28, 2016



Abstract In this paper, I model an interdependence of fund managers’ career concerns. My model contrasts with a theoretical literature where the threat of outflows arises from competition among managers (such that money leaving one fund would tend to flow in to other funds). Here, investors face uncertainty about the aggregate ability of hedge fund managers. Inferences from industry performance impact all managers, making the intensities of managers’ career concerns correlated and time-varying. After the industry performs poorly, managers fly toward safer assets and risky asset prices fall. Price impacts are persistent. Asset price volatilities are nonmonotonic in the level of reputation risk. Moderately risky assets have the most volatile prices; managers endogenously treat them as safe assets in good times, but as risky assets in bad times. Investors learn about their own manager’s ability in part by looking at other managers’ performance, so the motive to “share the blame” reverses. I find support for this predicted reversal in hedge fund flow data.
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Introduction



As the California Public Employees’ Retirement System drew down their hedge fund investments in September 2014, they explained “[we] will take risk only where we have a strong belief we will be rewarded for it.”2 It seemed Calpers had come to believe not only that their current managers offered an unsatisfactory risk-return tradeoff, but that no satisfactory managers could be found. The literature on fund managers’ career concerns has focused on investment distortions from the threat of investors updating their beliefs about managers’ relative abilities.3 In this paper, I analyze a model of career concerns where investors also learn about managers’ absolute ability. The corresponding time-varying equilibrium threat to managers’ careers gives rise to persistent asset price impacts and externalities of skill, and helps understand investors’ allocations of wealth to active arbitrageurs, and the distortions of those arbitrageurs’ choices, which collectively influence how the market does the work of price discovery. Consider an equilibrium model of asset prices under delegated management where, in addition to not knowing about individual managers’ exact ability, investors are also uncertain about the average ability of the whole population of managers.4 I call this aggregate uncertainty. A consequence of aggregate uncertainty is that each manager’s performance is informative not only about her own ability, but also about all other managers’ abilities, because it gives information about the quality of the manager pool that everyone was drawn from. That makes managers’ fates intertwined. When the random component of an individual manager’s performance is large enough, the aggregated performance of her peers can be more informative about her ability than 2



https://www.calpers.ca.gov/page/newsroom/calpers-news/2014/eliminate-hedge-fund See, e.g., Dasgupta and Prat 2008 (equilibrium prices are not fully revealing of managers’ information), Guerrieri and Kondor 2012 (small credit risks are too cheap, but large risks are too expensive), Stein (2005), Scharfstein and Stein (1990), Zweibel (1995), Moreira 2012 (pricing of tail risks), Malliaris and Yan 2015 (pricing of skewness and slow-moving capital). 4 It shouldn’t be surprising if hedge fund investors aren’t certain about the size of the subset of managers who can outperform. The academic literature has seen considerable debate on this point as well. See, e.g., Griffin and Xu (2009), Fung et al (2008), and Ang, Ayala, and Goetzmann (2014), as well as Baks, Metrick, and Wachter (2001) on the difficulty of ruling out the possibility of skill among managers. 3
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her own performance is. The direction of this channel is opposite to that of relative-performance based evaluation. When competitors perform well, an investor learns that his manager was probably drawn from a pool containing many good managers, and hence may assign her a higher probability of being good. The model economy is in discrete time. Each period, fund managers raise money from investors and choose among strategies. Some of the fund managers are good, and investors and managers share a prior about the likelihood each manager is good. Managers’ performance is informative about their ability. Poor performance suggests they are likely to be bad, and is disproportionately costly to their career. My model departs from the literature in two ways. First, I introduce uncertainty about the average ability of managers. Managers might be drawn from a better pool (having a higher fraction of good managers) or a worse pool (having a lower fraction of good managers). Hence, in addition to learning about one’s own manager from her performance, an investor can learn further about his manager by making inferences about the pool quality using observations of other managers’ performance. Second, I propose a definition of reputation risk, which is proportional to the informativeness of a strategy return about a manager’s type, and I analyze the effects of changing reputation risk and its interaction with pool quality. There are three main implications. First, the intensities of managers’ career concerns become correlated. When investors come to think that few (many) managers are likely to be good, then all managers become more (less) afraid. That leads to changing asset prices over time. Second, moderately risky assets will be the most volatile, because managers endogenously treat these assets as being safer in good times, but riskier in bad times. Third, because investors can partly learn about their own manager by looking at other managers’ performances, that creates a positive externality to manager skill. So if it’s difficult for managers to become skilled, we should expect to see too little skill created.5 5 See, e.g., Linnainmaa (2013) on the value of financial advice, or Mullainathan and Schoar’s (2012) audit study, or Bai, Philippon, and Savov (2014) on the accuracy of prices over time.
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Consider managers’ career concern. As an investor’s perception of his manager’s ability falls, his inclination to pull out his money and move it into the index rises. Even a small poor performance could trigger withdrawal. When investors learn that the managerial pool contains fewer and fewer good managers, their prior probability that their own manager is bad increases. Managers, wise to this perception, face a career concern. Inferences about managerial ability through the channel of pool quality influence investors’ priors about all managers, and lead to a high reputation risk premium in equilibrium. Besides influencing asset prices and volatilities as it varies over time, the changing reputation risk premium also has a heterogeneous effect on the cross section. The magnitude of the volatility, plotted relative to the absolute ranking of reputation risk of the strategy, is highest among assets with moderate reputation risk. Intuitively, the safest assets are always somewhat safe, and the riskiest assets are always pretty risky, but the assets in the middle look different at different times. In good times they’re like safe assets, but in bad times they’re like risky assets, and they’re priced accordingly. Over time, their prices move the most. The reputation risk premium is linked to investors’ beliefs about the pool quality, but those beliefs evolve according to investors’ observations of managers’ performance. When investors see few managers outperforming, they infer the pool contains few good managers. Thus, the price movements in risky assets are cyclical. After good performance, prices are high; after bad performance, prices crash and stay low. Managers move to the safest assets, pushing up their price relative to the riskier assets. The same connection between performance and inference gives rise to the externality of managerial skill. An investor’s prior about his own manager’s ability is given by his belief about the pool quality, which is itself driven by every other manager’s performance; i.e., by every other manager’s ability. This linkage reverses managers’ preference for “sharing the blame”.6 6



Scharfstein and Stein (1990) used the phrase to describe their theoretical result that managers would rather do poorly when everyone else also does poorly, than to do poorly alone. There are two reasons for that. First, because when everyone does poorly together it just looks like bad luck. Second, when everyone does poorly, the threat of moving money to a different manager isn’t as strong. Implicit in both these reasons is that you know the overall fraction of good managers.
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In this model, the state of the world most dispreferred by managers is the one where they do poorly, and investors see everyone else doing poorly too. That’s exactly the state of “sharing the blame” that managers prefer in Scharfstein and Stein (1990). Managers hate it here because they suffer twice over: their investors conclude the pool is mostly bad, and their own manager is almost certainly bad. Intuitively, after a poor performance in 2006, when hedge funds were doing well, investors might give a manager a second chance.7 But in 2008, investors have no mercy after equally poor performance. Managers didn’t share the blame, instead they all got an extra serving of blame. A motivating observation I use is the behavior of flows in and out of the hedge fund industry. The canonical equilibrium model of fund flows and performance is the one of Berk and Green (2004), who consider an economy with heterogeneous managers and decreasing returns to scale. A positive flow-performance relation arises endogenously at the fund level; funds grow or shrink until their excess performance is driven to zero. This fund-level relation has been tested in all kinds of asset classes (e.g., mutual funds, Chevalier and Ellison (1997); private equity, Kaplan and Schoar (2005); hedge funds, Getmansky (2012)). More pertinently, it also seems to hold at the aggregate level in the time series (Boyer and Zheng 2009, Spiegel and Zhang 2013). The cross-sectional result is theoretically supported by Berk and Green, but the time-series result is not. Boyer and Zheng interpret the time-series flow-performance relation as arising from positive feedback trading. My own interpretation is close to this: aggregate flows reflect investors’ changing expectations of managers’ abilities.8 My paper belongs to the literature on reputation concerns. This literature is primarily theoretical. The basic grounding of this literature comes from the observation (see, e.g., Holmstrom and Tirole 1997) that incentive contracts can break down when good outcomes due to luck may be indistinguishable from good outcomes due to skill or effort, sometimes leading to mispricing and even bubbles (Allen and Gorton 1993). Empirical evidence that skill and luck may be 7 And in fact, e.g., Paulson did get many second chances during that time, as he suffered negative returns from paying the premium on his CDS portfolio for several years until house prices fell. 8 Investors’ time-varying expectations may also reflect overextrapolation of recent returns; see, e.g., Augenblick and Rabin (2013).
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difficult to distinguish can be found in the CEO compensation literature, e.g., Bertrand and Mullainathan (2001), on pay-for-luck. The general idea in reputation concerns is that managers can take actions to increase the extent to which lucky outcomes look like skill, and that it’s costly for managers to forgo those actions. In equilibrium, in financial markets, investment strategies which entail forgoing those actions will be priced at a discount. This discount is called the “reputation premium”.9 The first paper to explicitly characterize the reputation premium is Dasgupta and Prat (2008), which goes on to analyze the equilibrium effect on information aggregation in a microstructure setting. Following their work, there are several theories studying the behavior of reputation premia in a number of areas: for selling puts (Moreira 2013), for sovereign debt and catastrophe bonds (Guerrieri and Kondor 2012), and for skewness of trading strategies (Malliaris and Yan 2015). Like these papers, I study a setting where there is a reputation premium in equilibrium, that some assets load positively on it, and other assets load negatively on it. My contribution is to study a setting where the micro-foundation of the reputation premium reflects aggregate uncertainty about the ability of the asset management industry as a whole, in addition to uncertainty about individual managers’ ability. The aggregate uncertainty corresponds to a time-varying threat managers face: that they will collectively face correlated withdrawals from investors. Section 2 presents the model. Section 3 presents some empirical support. Section 4 concludes. Proofs are in the Appendix.



2



Model



Consider a discrete-time economy; t = 0, 1, 2, .... There are two types of agents, investors and managers. Investors are indexed by (i, t), i ∈ [0, 1]; managers are indexed by (m, t), m ∈ [0, 1]. At 9 This paper is also related to the literature on fire-sales and contagion, e.g., Caballero and Simsek (2013), Brunnermeier and Sannikov (2014), Fostel and Geanakoplos (2008), and the literature on trust and economic outcomes, e.g., Guiso, Sapienza, Zingales (2008). There’s a similar character here, with aggregate capital movements having price impacts. But in my model, rather than reflecting temporary liquidity pressures, equilibrium prices fully reflect managers’ optimal choices under threat.
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the beginning of each period, investors and managers are born. Investors are collectively endowed with wealth W ≡ 1, which they may invest with managers. At the end of each period, managers’ portfolio performance is realized; investors and managers die; investors receive terminal utility from consuming their wealth net of investment performance, and managers consume their fees plus a continuation value. Investors are homogeneous. Each investor has access to a passive investment, in perfectly elastic supply, that earns net return rf = 0. Each investor also has access to a manager. Managers have access to two kinds of trading strategies, s = 1, 2, each in unit supply. Managers are heterogeneous and are characterized by their type, which may be good, g, or bad, b. Strategy performance will be endogenous, but in equilibrium, net of fees, in expectation, good managers perform better than the passive investment, which in turn performs better than bad managers. Neither investors nor managers know any manager’s type for sure, but they share a common belief about the probability, ρ, that a manager is good. Call an individual manager’s ρ her reputation. A manager’s continuation value will be a function of her terminal reputation,10 so fluctuations in managers’ reputation expose managers to risk. The model has one state variable: the quality of the pool of managers. The true fraction of good managers at time t is ρt ∈ {ρh , ρl }; that is, the pool may be better (with fraction ρh good managers) or worse (with fraction ρl good managers). The realization of ρ is governed by a two-state Markov chain, Σt ∈ {H, L}, with symmetric transition probability λ. In state Σt = H, ρt = ρh ; if Σt = L, then ρt = ρl . States are persistent: If the pool of hedge fund managers is good today, it’s more likely to be good than bad tomorrow, and vice versa. That is, 1 λ< . 2 At the beginning of time t, the state at t − 1 can be perfectly inferred by observation of the aggregate t − 1 performance; because the transition probability is positive, there’s always some 10 The continuation value captures, in reduced form, that good managers can charge higher fees while bad managers get fired. A basic way to endogenize this is to let managers live for two periods, as in Malliaris and Yan (2015).
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uncertainty about the state at time t; that is, about how many managers are good.11



2.1



Strategies



There are two strategies, s = 1, 2, each in unit supply, with binary payoffs:  ψs,t =



Hs,t w.p. pk,s , Ls,t w.p. (1 − pk,s ).



The probability of the high payoff, pk,s , depends on manager type k ∈ {g, b} and strategy s. Good managers have a higher probability of getting the high outcome in either strategy; pg,s ≥ pb,s . The strategies represent two types of arbitrage opportunities available in the economy. Initially, the assets comprising the strategies are held by agents outside the model. The payoff, ψs,t , represents the total pool of earnings as the arbitrage converges; the market clearing price, πs,t , reflects the cost of putting on the trade, normalized per unit expected payoff. The total wealth invested in strategy s at time t is therefore πs,t Et [ψs,t ]. For expositional convenience, I will refer to the strategies as “asset 1” and “asset 2.” Note that while the cost to put on an arbitrage of type s, and the payoff magnitudes Hs,t , Ls,t , are the same for both good or bad managers, an arbitrage held by a good manager is more likely to generate the high payoff. For example, suppose s = 2 is the merger arbitrage strategy. The average return on a representative merger arbitrage trade is inversely proportional to the amount of capital in the strategy. But the good managers can pick merger candidates more accurately, and can hedge states of the world more effectively, so they more rarely suffer the low payoff. Let αs denote the fraction of managers choosing strategy s; α1 + α2 = 1. After managers’ collective performance is observed at the end of each time t, investors and managers learn fully about the quality of the time-t managerial population (from aggregate performance) and partially about their individual manager’s ability (from their portfolio return). 11



We can alternatively think about this not as the managers changing type, but the economy becoming more or less receptive to the pressure that managers’ skills can exert.
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2.2



Agents’ Optimization



Investors’ utility is linear in final wealth. The investor’s problem is to choose how to divide his wealth between the passive investment and his fund manager in order to maximize his expected terminal wealth. Let a be the fraction delegated, giving the investor’s problem Maxa E[U (ct )],



(1)



where U (ct ) = ct , and action a ∈ [0, 1] is the fraction of wealth the investor delegates to the manager. I restrict attention to symmetric equilibria, wherein all investors choose the same delegation fraction a. The passive index has perfectly elastic supply, with return rf normalized to zero. Solving for the investor’s consumption ct , ct = a(1 − φ)



1 ψs,t + (1 − a), πs,t E[ψs,t ]



where φ is the manager’s fee. I use the notation ρ0 to denote a manager’s prior reputation, and ρ1 to denote a posterior reputation after performance realization, for managers at each time t. The managers’ fees φ and continuation value v(ρ) are exogenous.12 The fee φ represents a manager’s fractional ownership in the fund, so the portion of managers’ incentives coming from φ are aligned between investor and manager. The continuation value is  −δ if ρ1 ≤ ρ v(ρ1 ) = c × (ρ1 − ρ) if ρ1 > ρ, 12 A simple way to endogenize a continuation value with the chosen functional form is in a two-period model: If a manager is fired at t = 1, she suffers a liquidation cost δ; if she’s kept, she can charge a fee to extract her entire surplus above the passive investment return, which is proportional to her reputation above a threshold. I keep it exogenous here to avoid the fixed-point problem of endogenizing the fee and the price simultaneously. It is important to have some confidence in the properties of the continuation value, because variation in the continuation value generates the action in the model. Specifically, any continuation value with concavity will deliver reputation risk aversion, and any which is more concave at lower reputations will deliver time-varying reputation risk aversion. Concavity in my formulation comes entirely from the presence of liquidation or bankruptcy costs, and that is sufficient. Further, according to Getmansky (2012) and Kaplan and Schoar (2003), there is some evidence that the flow-performance relation for hedge funds and private equity funds (unlike mutual funds) is concave, and that returns to scale are decreasing (see also Agarwal, Daniel, and Naik (2009) and Goetzmann, Ingersoll and Ross (2003)). More generally, any nonlinear continuation value will deliver distortionary preferences over reputations. Lastly, note that this continuation value describes the relation between a manager’s reputation and her future career value, and hence is most plausibly pinned down by the properties of her technology’s returns to scale. That relation is different from the one between her contemporaneous performance and her contemporaneous earnings, which would be convex.
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where ρ is the reputation that makes an investor exactly indifferent between delegating to a manager and holding the risk-free asset. For simplicity,13 I treat the continuation value as the future value of the fund, to which the manager is again entitled a fraction φ, giving the manager’s problem     1 Maxs Et φ + v(ρ1 ) Σt−1 . πs,t



(2)



That is, the manager chooses her strategy, s ∈ {1, 2}, to maximize the value of (1) her fraction of the fund at the end of time t, plus (2) her continuation value, which is a function of her terminal reputation. Managers’ collective choices s determine the market-clearing equilibrium prices, π1,t and π2,t , and managers’ collective payoffs at the end of each time t reveal the time-t pool quality. A manager in strategy s foresees four possible terminal reputations, corresponding to the two possible realizations of aggregate uncertainty combined with the two possible realizations of performance. I index them with the notation ρΣ,k,s ; Σ ∈ {H, L}, k ∈ {u, d}, and s ∈ {1, 2}. Following Bayes’ law, they are pg,s ρh ρH,u,s ≡ ¯ ; PH,s pg,s ρl ρL,u,s ≡ ¯ ; PL,s



(1 − pg,s )ρh ; 1 − P¯H,s (1 − pg,s )ρl ≡ , 1 − P¯L,s



ρH,d,s ≡



(3)



ρL,d,s



(4)



where P¯H,s ≡ pg,s ρh + pb,s (1 − ρh )



(5)



P¯L,s ≡ pg,s ρl + pb,s (1 − ρl ).



(6)



These describe the probabilities of an up-move in each strategy s, conditional on the state Σ. In order for the investor to delegate, he requires   1 E (1 − φ) s, ρ0 > 1. πs



(7)



13 Note, under this formulation, φ scales contemporaneous earnings and future earnings identically, so it falls out of the manager’s problem. Such a scaling is without loss of generality given the functional form of v (consider, e.g., δ 0 = φδ , c0 = φc , to see how the scaling can be undone; δ and c are free parameters. Since the present analysis is not concerned with the temporal tradeoff, I maintain the simplest version of the notation.
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The strategies are each in unit supply, so the total payoff from the two strategies is E0 [ψ1 + ψ2 ], and the portion going to investors is (1−φ)E0 [ψ1 +ψ2 ]. Suppose a = 1, then the total investment from investors is π1 +π2 = W . In equilibrium, managers are indifferent between s = 1 and s = 2, so there’s no adverse selection on investors. Hence, investors delegate fully if and only if (1 − φ)E0 [ψ1 + ψ2 ] ≥ W,



(8)



with W = 1. Otherwise, investors choose interior a, so that (1 − φ)E0 [ψ1 + ψ2 ] = a.



(9)



Managers solve (2) by choosing s = 1 if  E0



   1 1 + v(ρ1 |s = 1) > E0 + v(ρ1 |s = 2) , π1 π2



(10)



and s = 2 if the right-hand-side is greater; they are indifferent if equality holds. In equilibrium, to clear the market, prices adjust to make the marginal manager exactly indifferent. With finite v, such prices always exist, and satisfy  E0 [v(ρ1 |1) − v(ρ1 |2)] = E0



 1 1 − . π2 π1



(11)



This is the reputation premium, the difference in strategies’ returns attributable to their differential implications for managers’ future careers, also seen in, e.g., Dasgupta and Prat (2008); Dasgupta, Prat, and Verardo (2007), Guerrieri and Kondor (2012), and Malliaris and Yan (2015). I characterize the associated prices and their behaviors in the section on Equilibrium.



2.3



Reputation Risk



Just as the volatility of a trading strategy generates financial risk, so the informativeness of a trading strategy about a manager’s ability subjects her to reputation risk. If good managers are more likely to realize good performance, then good performance is favorably informative about a manager’s ability, and vice versa. While reputation premia and their antecedents are studied and described at length in the literature, a formal characterization of reputation risk is lacking. 10



In this paper, I work with the following simple definition of reputation risk. Like financial risk, it is defined at the level of the trading strategy:



Definition 1 The reputation risk of a strategy s is ηs , given by ηs ≡ ps,g − ps,b .



Intuitively, this is a measure of the usefulness of performance for making inferences about ability. Accordingly, managers in reputationally riskier strategies will have more volatile reputations. In Proposition 2, I discuss some properties of this definition. For the model analysis, a goal is to understand the role of reputation risk in managers’ choices and in asset prices. Therefore, let one of the strategies, s = 1, have η1 = 0, while the other strategy s = 2 has η2 > 0. By varying η2 while holding η1 fixed, we can see the effect of reputation risk. To isolate the role of η, for a specific strategy pair, we may consider strategies so that they have, ex-ante, the same expected success probabilities.14 Note however that as the ability of a representative manager changes over time, then by construction either the success probabilities of the representative manager (i.e., P¯ ) or the probabilities of success conditional on type (i.e., {ps,g , ps,b }), or both, need to change. A manager who is hired at time t can foresee three possibilities for her career over the period. First, she might have a high enough reputation to never be fired, irrespective of her performance and the realization of the pool quality. Second, she might be fired after poor performance if the pool turns out to be bad, but kept if the pool turns out to be good. Third, she may be fired after poor performance irrespective of the realization on the pool quality. In any case, if she performs well, she’s always kept. We can describe the assets that would lead to each of these outcomes in terms of their reputation risk, as in the following Remark: e.g., with η1 = 0, p1,g = p1,b ; define P¯ ≡ p1,g = p1,b ; for any η2 , construct p2,i as: p2,g = P¯ + (1 − ρ0 )η2 ; p2,b = P¯ −ρ0 η2 . This equivalence will not in general be maintainable across time, unless types’ success probabilities or payoffs evolve over time to cancel out the movements in pool quality. 14
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Remark 1 Consider, η  ≡ 0, (ρl − ρ)(1 − P¯L,s ) η∗ ≡ , (1 − ρl )(ρl ) (ρh − ρ)(1 − P¯H,s ) η ∗∗ ≡ . (1 − ρh )(ρh )



(12) (13) (14)



If η2 ∈ [η  , η ∗ ), a manager is never fired, irrespective of the realization of aggregate uncertainty. If η2 ∈ [η ∗ , η ∗∗ ), then a manager is fired after poor performance only if the pool quality turns out to be bad. If η2 ≥ η ∗∗ , then a manager is fired after poor performance irrespective of the realized pool quality. Proof. By inspection, at η ∗ , ρL,d = ρ, and at η ∗∗ , ρH,d = ρ. Holding constant the expected failure likelihood, increasing η strictly decreases post-failure reputation.



Hence, I will consider three types of assets for s = 2, corresponding to three possibilities: always at risk (η2 = η ∗∗ ), at risk in the bad pool (η2 = η ∗ ), and never at risk (η2 = η  ). Three things determine the thresholds η ∗ , η ∗∗ , which one can see from inspection of (12). First, the initial reputation level, (ρ − ρ). The higher the reputation, the higher informativeness you need. Second, the measured strategy skewness, (1 − P¯ ). From Malliaris and Yan (2015) we know that skewness enters due to the martingale property of reputation, but this expression here describes it more precisely: as the strategy return becomes more negatively skewed (i.e., P¯ increases), the threshold informativeness drops.15 Third, consider the denominator, (1 − ρ)(ρ). When the underlying distribution is binary, this is a measure of the uncertainty about the manager’s quality, and is maximized around ρ = 12 . 15 A negatively skewed strategy may be minimally informative on average, but its informativeness will be concentrated in the worst states. Therefore, poor performance in a negatively skewed strategy will be particularly damaging to a manager’s career.
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2.4



Equilibrium



Define a dynamic economy εd as εd ≡ {{λ, Σ, η} , {ρl , ρh , ph , {ψs }, {ps,i }, φ, v, W }} ,



(15)



that is, a set of intertemporal characteristics (transition probability λ, initial state Σ, strategy 2 informativeness η), plus a set of static characteristics (low- and high-state pool qualities, strategy payoffs and success probabilities, continuation values, and wealths). Given a dynamic economy, define equilibrium, ed , as ed ≡ {{a, α, πs }},



(16)



investors’ choice a, managers’ portfolio weight α, and prices π, such that (i) given a and α, prices π clear the market, and (ii) given prices π, the choice variables a and α satisfy investors’ and managers’ problems (1) and (2).



Proposition 1 (Equilibrium) Investors’ delegation is driven by the expected performance of a representative manager; they delegate up until either (i) they are indifferent between allocating a marginal dollar to a manager or to the index, or (ii) all their wealth is delegated. That is,   1 at = min (17) (1 − φ)E[ψ1 + ψ2 ] Equilibrium asset prices (per unit expected payoff ) are given by π1,t = π2,t =



at − π2 ψ2,t , ψ1,t π1,t , π1,t ∆t + 1



(18) (19)



with corresponding allocations, α1,t = π1,t ψ1,t ,



(20)



α2,t = π2,t ψ2,t .



(21)



The reputation premium, ∆t , is  0  (1 − Ph )(1 − P¯L,2 ) (δ) ∆=   ¯ (Ph )(1 − PH,2 ) (δ) + (1 − Ph )(1 − P¯L,2 ) δ − c(ρ − ρL,d ) 13



if η = 0 if η = η ∗ if η = η ∗∗ ,



(22)



where {η ∗ , η ∗∗ } are given in Remark 1, and where the equilibrium path evolves based on the immediate history, Ph = 1 − λ



if



Σt−1 = H



(23)



Ph = λ



if



Σt−1 = L.



(24)



Proof. See appendix.



The equilibrium path evolution, (23)–(24), follows from the state transition matrix. When the previous-period performance reveals a high fraction of good managers, investors (and managers) expect it’s more likely than not that the current-period fraction of good managers is also high. The previous-period state is always known because it’s revealed by the most recent aggregate performance. But because the state transition probability is positive, the contemporaneous state is never known for sure, neither by investors nor managers, at the time of the delegation and investment decisions. The reputation premium, ∆, is a function of the perceptions of pool quality and of the informativeness η of the strategy s = 2. When delta is zero, there’s no heterogeneity across strategies, and no premium. When delta is positive, then managers expect their strategy choice to influence the prospects of their future careers; the contemporaneous price differential reflects compensation for the differential career risks managers assume across the strategies.16 When things are scarier, there’s a bigger premium; when assets are riskier, there is typically a bigger premium. In the next section, I analyze the behavior of that premium across assets and time. Consider an example. Suppose π1,t = 1. Recall, the prices π are normalized per unit expected payoff, so π1,t = 1 means a dollar invested in s = 1 at time t pays back a dollar in expectation. From Equation 19, the corresponding price for s = 2 will be π2,t =



1 1+∆t .



The more reputation



risk a manager faces in s = 2, the larger the discount she demands. 16 Note that if we relax the symmetric information about managers’ true types, then good managers will expect their reputations to drift up, and drift faster as informativeness increases. Bad managers will expect their reputations to drift down, but will also have a motive to mimic good managers’ choices. For some remarks on equilibrium existence in this setting, see Malliaris and Yan (2015).
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At η ∗ , a manager in s = 2 loses her job if she performs poorly and the aggregate state realization is low. Therefore, ∆ is given by the joint probability of these two events, multiplied by the foregone value if she is forced to close her fund. At η ∗∗ , a manager in s = 2 loses her job if she performs poorly, regardless of the aggregate state realization. This outcome is strictly more likely than the η ∗ case. However, managers here are partly compensated by the convexity17 of their continuation value: an outcome that’s informative enough to rationalize a posterior ρ1 = ρ with Σ = H after poor performance is necessarily also informative enough to rationalize a very high ρ1 after good performance. Thus, the difference in the premium across strategies will be smaller than one might expect from looking only at the likelihood of fund closings across strategies. The movements in prices across time are influenced by two mutually reinforcing factors. First, when Σ = H, managers’ careers are more protected. Second, because there are more good managers, the performance of the representative manager in the reputationally risky strategy is higher. In order to pull out the component of the price change that is due solely to the reputation channel, consider a normalization of the payoffs ψ such that at each time t, E[ψ1,t ] = E[ψ2,t ]. I use the notation, ψt ≡ E[ψ1,t ] = E[ψ2,t ] = 1.



(25)



Under this normalization, the component of price movements due solely to the reputation channel can be expressed as follows.



Corollary 1 (Normalizing prices) With ψ1 = ψ2 = 1, the component of equilibrium asset prices and allocations arising from strategies’ impact on managers’ careers is given by ( 1 if ∆t = 0 2√ π1,t = α1,t = ∆t −2+ ∆2t +4 otherwise, 2∆t ( 1 if ∆t = 0 2√ π2,t = α2,t = ∆t +2− ∆2t +4 otherwise. 2∆t



(26)



(27)



17 Note, this convexity does not appear in the earlier case because η ∗ is defined as the informativeness which is just enough to give ρL,d,2 = ρ. The effect of convexity is mostly outside the focus of this analysis. To see the model behavior without any convexity, simply take c = 0. For a comprehensive analysis of managerial behavior under convexity, see Carpenter (2000).
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Proof. See appendix.



By adjusting the payoffs, I capture the component of time-series variation in strategy prices due solely to time-series variation in career concerns. Without such a normalization, we would expect to see two effects on price changes: With more good managers, the average manager would perform better, pushing up the price of strategy 2. Additionally, the average manager would have fewer career concerns, which would also push up the price of strategy 2. We would expect to see both forces operating simultaneously in the data. In the model, this normalization isolates the effects of the reputation channel. Adding back the performance channel would make the impact even bigger. In the implications that follow, I use the normalized prices.



2.5



Implications



The model has implications on which managers are fired, and when, and how often; reputation premia and reputation risk; volatility and cyclicality of different kinds of strategies in the time series; flight-to-safety; externalities of skill; and sharing the blame. The first implication describes the relationship between a manager’s own flows and her competitors’ flows.



Corollary 2 (Industry flows and individual flows) Consider the following function, F(Σ, s) ≡ Pr(ρΣ,ψs,t ,s ≤ ρ),



(28)



which gives the probability for a manager to suffer an outflow, given an aggregate state Σ and a strategy choice s. Then, for each manager, F (L, s) ≥ F (H, s).



(29)



Proof. By inspection, given (3).



The equilibrium probability a manager suffers withdrawals is driven not only by her own performance, but by the performance of the industry at large, through the channel of investors’ 16



inference about the pool quality. The likelihood for managers to suffer withdrawals is positively correlated. Specifically, the probability a manager suffers an outflow is a function of both her performance and the aggregate state, where the aggregate state is pinned down by the performance (and hence likelihood of outflows) from the industry as a whole. When the remainder of the industry (except manager i) is more likely to suffer outflows, then manager i is also more likely to suffer outflows. Managers are afraid of the threat of firing; this gives rise to the reputation premium. There’s a systematic component to this threat, through the channel of industry performance. It’s important to note that it’s the threat that managers fear. We might not always observe the threat being carried out, but it’s always there in the background. The aggregate state interacts with the reputation risk of each strategy. Reputation risk in my model is defined by the informativeness of strategy returns about a manager’s ability, and therefore it’s a measure of how much the reputation of a manager in a strategy is expected to move. Intuitively, this is analogous to financial risk, which is a measure of how much the value of a portfolio invested in a strategy is expected to move.



Proposition 2 (Properties of reputation risk) Consider two strategies, s = 1 and s = 2, with reputation risk η1 and η2 , respectively. (i) For a manager with reputation ρ0 , having chosen either strategy s, for any ηs , her ex ante expected change in reputation is proportional to ηs . That is, E0 [|ρ1 − ρ0 | | s] ∼ ηs .



(30)



(ii) Consider two managers, m1 and m2 , exactly one of whom is type g. Let an investor observe a historical performance of length t0 by each manager in either strategy i or strategy j; i, j ∈ {1, 2}. The investor is more likely to correctly identify the good manager using the history from strategy i if and only if ηi > ηj . Proof. See Appendix 17



This Proposition establishes that we can think about reputation risk in three equivalent ways: (i) as the volatility in the reputation of a manager in a strategy, (ii) as an ordering of strategies by the usefulness of their outcomes for distinguishing managers by their ability, and (iii) as the arithmetic difference between the likelihood of a good manager to enjoy good performance in a strategy, minus the likelihood of a bad manager to enjoy good performance in a strategy. Reputation risk, like financial risk, reflects change in the information set driving market participants’ valuations. Projects are financially riskier when material information about the projects’ prospects arrives at a faster rate; strategies are reputationally riskier when their financial outcomes contain more material information about the prospects of the managers who made the investment decisions. But whereas financial risks are typically essentially inalienable properties of projects, reputation risks are associated with strategies but borne by managers. A firm that spins off a risky subsidiary and acquires a less-risky target becomes permanently less risky; it has cut ties with the past. But a manager who dabbles in a reputationally-risky strategy and performs poorly will carry her bad reputation wherever she goes. Moreover, this revelatory component need not be associated with magnitudes of investments; a small investment may be as revelatory18 as a large one. These equivalences suggest one way to measure reputation risk in the data. While theories about the role of reputation go all the way back to the prehistory of economics, there’s little empirical work because it’s very hard to measure. But if it’s hard to measure reputation directly, how about measuring instead reputation risk at the strategy level, and using that to make inferences about the behavior of reputation at the aggregate level of managers in that strategy? The definition I give points towards one way to do this: reputation risk will be proportional to the cross-sectional performance persistence in a strategy. To see this, consider a group of managers in a strategy with η = 0. The performance of managers at one time has no predictive ability for their performance at any other time. That is, there’s no cross-sectional performance 18 One might reasonably take investment size as a proxy of the strength of a managerial view (e.g., Cohen, Polk, and Silli (2009), Pomorski (2009)), but as long as this relation isn’t linear, financial risk and reputation risk will behave differently.
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persistence. Then consider another strategy with η > 0. The managers who do better at one time will, as a group, tend to have better (gross) performance at other times as well. Performance will be more persistent. Finally, to think about how a microfoundation of reputation risk might work, we might think about the role of information sensitivity in a strategy or in an asset, along the lines of Dang, Gorton and Holmstrom (2013). To see a sketch of how it might proceed, suppose that we interpret managerial ability as information-gathering ability. If managerial ability measures the difficulty of gathering a quantity of information, and information sensitivity measures the relation between a quantity of information gathered and future asset price innovations, then the closer the latter relation, the more likely it is that good managers’ superior information will prove relevant; that is, the more informative will be an observed outcome in the strategy. A concrete model of this link would further the agenda of making correlates of reputation empirically useful. Next, I characterize a comparative static result on the behavior of the reputation risk premium, and the role of the option a manager holds on her own career.



Corollary 3 (Pricing reputation risk) Suppose a manager’s cost of being fired, δ, is sufficiently high:   δ ≥ cν ρ − ρL,d,2 ,



(31)



where ∗∗ ) (1 − Ph )(1 − P¯L,2 (32) ∗∗ ) + (1 − P )(P ¯ ∗∗ − P¯ ∗ ) , Ph (1 − P¯H,2 h L,2 L,2 describing, respectively, P¯Σ,2 |(η2 = η ∗ ) and P¯Σ,2 |(η2 = η ∗∗ ). Then, the reputation



ν≡



∗ ,P ¯ ∗∗ with P¯Σ,2 Σ,2



premium is increasing in reputation risk:  ∗ ∆∗∗ Σ > ∆Σ > ∆Σ .



(33)



Proof. See Appendix



The reputation premium, ∆, indexes the expected foregone continuation value for a manager choosing s = 2 over s = 1; indifference holds if and only if the price difference exactly com19



pensates the manager for the reputation risk she faces. Because the marginal manager must be indifferent between the two strategies in equilibrium, we observe a reputation risk premium.19 Following from the parameter restrictions earlier, for each Σ ∈ {H, L}, the reputation risk premium is increasing in the reputation risk. As the reputation risk η2 increases from η  to η ∗ to η ∗∗ , the representative manager’s allocation α2 and the equilibrium price π2 both fall. Moreover, comparing allocations across states Σt−1 = H and Σt−1 = L, allocations and prices α2 and π2 are both higher when Σt−1 = H; that is, when managers’ reputations are well-established and are not at risk. As a manager’s reputation ρ is higher, she can tolerate a strategy with higher reputation risk η. Conversely, as reputation falls, tolerance for reputation risk also falls. To see how this plays out in equilibrium, consider the case where managers are collectively struggling. As their tolerance for reputation risk falls, managers increasingly underweight informative strategies. This suggests that in an economy where both managers and individual investors hold reputationally risky assets, it’s fund managers rather than individuals that would be most eager to sell in a crisis. This goes the other way from an information asymmetry argument, which would imply that the only people holding the information-sensitive strategies are the ones who can successfully analyze them, i.e. the professional managers. The result survives managers’ risk-neutrality because of the asymmetry in the value of reputational gains compared to reputational losses. Once reputations fall low enough, investors are no longer willing to delegate to arbitrageurs. Unlike the competition channel where investors simply reallocate their wealth across the pool of arbitrageurs, the aggregate channel I model allows for the possibility of aggregate outflows, so that one manager’s loss is not necessarily another manager’s gain. Furthermore, empirical evidence suggests that unlike with mutual funds, the flow-performance relation in hedge funds or private equity is concave. That is, the gain in 19



While this is a comparative static result from varying the reputation risk in s = 2, it should hold equally in a model with three strategies, s = 1, 2, 3, with η1 = η  , η2 = η ∗ , η3 = η ∗∗ : as long as there exist a set of prices which make agents simultaneously indifferent between η  and η ∗ , and between η  and η ∗∗ , those prices will (transitively) make agents indifferent between η ∗ and η ∗∗ ; with appropriate endowments, the market for strategies can be cleared at any such prices.
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assets under management from good performance tends to be smaller than the loss in assets following bad performance. If that were not the case, then we wouldn’t expect these theoretical results to apply.20 The parameter (32) describes the importance of the convexity in the manager’s compensation. A manager cannot be obliged to cover foregone future earnings of her client, so her reputation has an option-like component, such that she may prefer to take reputation risk if the potential benefits are high enough. That is, she is not obliged to work for a negative fee if she turns out to be a bad manager. To see where the option-like component is valuable, consider where (31) is violated: c is the   slope of the continuation value above ρ, ρ − ρLd is a measure of the volatility of reputation, and ν ≡



(1−Ph )(1−P¯L∗∗ ) ∗∗ )+(1−P )(P ¯ ∗∗ −P¯ ∗ ) , Ph (1−P¯H h L L



with Ph ∈ {(1 − λ), λ} a constant proportional to the weighted



probability of poor performance across strategies. So if the cost δ of being fired is small relative to the slope or the volatility, then reputation risk can be attractive. Note an easy way to satisfy the constraint is with c = 0. One can simplify the constraint by weakening it, by dropping either of the terms on the denominator. Lastly, one can think of dropping the second component of the denominator as considering the component of the effect that comes only from the loss in the higher state, without also incorporating the part from the changing probabilities of the states. But how to compare the changes across states for the assets with lower reputation risk, η ∗ , compared to those with higher reputation risk η ∗∗ ? Let’s think about the usual region, where the option-like component does not dominate. Levels and changes behave differently, as the following Corollary makes precise: Corollary 4 (Non-monotonicity around changes in reputation risk premia) Levels of reputation 20



Outside asset management, one could also interpret this Corollary in light of Zweibel (1995). Established CEOs may be much more likely to carry out bold projects of corporate reinvention, whereas embattled CEOs are frightened for their reputations. Hence, on aggregate, during times when boards tend to have less faith in the special, particular skills of their CEOs, we’d expect to see more corporate conservatism, and less bold reinvention. If this lack of faith tends to arrive following poor market performance (say, during recessions), then this could be one channel for endogenously slow economic recovery.
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risk premia behave differently from changes (across states) in those premia. While the reputation risk premium is increasing in reputation risk; i.e., ∗ ∗∗ ∆ i < ∆i < ∆i , i ∈ {H, L},



(34)



the changes in the premium across states are larger for moderately risky strategies than they are for highly risky strategies:  ∗∗ ∗ ∗ ∆ − ∆ < |∆∗∗ H − ∆L | < |∆H − ∆L | . H L



(35)



Proof. See appendix.



Equation (34) simply restates the output of Corollary 3, that the reputation risk premium ∆ is increasing in the reputation risk η. This Corollary looks at how the reputation risk premium changes, for varying levels of reputation risk, as investors’ perceptions about the managerial pool quality change. Holding the reputation risk η constant, and changing the trustworthiness of a representative manager, will change the reputation risk premium. When are these changes larger or smaller? This Corollary shows that across states Σ = {H, L}, the strategy with moderate reputation risk η ∗ has a more volatile reputation risk premium than the strategy with higher absolute reputation risk η ∗∗ . Intuitively, the high-η strategy generates a lot of reputation risk, at all times. But the moderate-η strategy generates changing reputation risk. With η2 = η ∗ , when investors trust managers (Σ = H), they extend the benefit of the doubt even after poor performance. But when trust is in short supply (Σ = L), a single poor performance is enough to cost the manager her career. In good times, the strategy is safe for managers, but in bad times it’s risky. This state-dependence generates the volatile reputation premium. With higher reputation risk η ∗∗ , a manager’s career is always at risk irrespective of trust, which has the consequence of generating a less volatile (that is, always high) reputation premium. The changing reputation premium across states corresponds directly to the intertemporal price volatility of a strategy. This gives a way to think about how to use reputation risk to 22



think about flight-to-safety. Which agents in the economy would be most likely to fly, and from where, and to where?



Proposition 3 (Flight to safety) Consider the parameter region from Corollary 3. Define γτ ≡



α1τ α2τ P¯Στ,1 + P¯Στ,2 . α1τ + α2τ α1τ + α2τ



That is, γτ is the fraction of managers at the end of time τ who are successful in their strategy. Consider η2 ∈ {η ∗ , η ∗∗ }. From Proposition 1, we know managers’ allocations to the reputationally riskier strategy s = 2 are higher when Σ = H than when Σ = L: (α2 |(Σ = L)) < (α2 |(Σ = H)).



(36)



Consider t, t + 1 such that Σt−2 = Σt−1 = H, Σt = L. Then, allocations and prices will behave as follows: π2,t = π2,t−1 ,



(37)



α2,t = α2,t−1 ,



(38)



γt < γt−1 ,



(39)



π2,t+1 < π2,t ,



(40)



α2,t+1 < α2,t .



(41)



Furthermore, α2H∗ − α2L∗ > α2H∗∗ − α2L∗∗ .



(42)



Proof. See appendix.



Prices and allocations at time t − 1 and time t will be the same. At the start of time t, investors observe γt−1 high, and with the economy’s faith in managers’ collective ability to generate alpha sustained, managers at t respond with an aggressive, high allocation α2 ; to clear the market, the price π2 is correspondingly high. When, at the end of time t, the collective performance γt turns out unexpectedly poor, allocations α and prices π respond. Managers at t + 1, responding 23



to the poor performance, fly to s = 1. Following (41), the reputationally safe asset allocation and price α1 and π1 jump, while α2 and π2 crash. These behaviors match the narrative of flight-to-quality. Unusually poor performance sparks a reallocation of capital from riskier assets to safer assets, pushing down prices of the former and driving up prices of the latter. The flight, and the magnitudes of the price changes, are not necessarily reflective of equally large fundamental shifts in the underlying assets’ characteristics, though some shift may indeed have taken place. In Proposition 3, the flight occurs because investors’ systematic belief revisions push up the marginal fund manager’s reputation risk aversion; the asset price reflects the higher equilibrium reputation risk premium. Even if the reputationally-risky strategy s = 2 is unchanged between t and t + 1, prices still move dramatically. A further implication of the model is that the riskiest assets aren’t necessarily the ones most exposed to price crashes from managers flying away. As Equation (42) shows, and in line with the intuition behind (35), the biggest capital relocation happens in the strategies with moderate reputation risk η2 = η ∗ , and following from the link between π and α, the biggest movements in prices happens in these strategies too: π2H∗ − π2L∗ > π2H∗∗ − π2L∗∗ .



(43)



High-risk assets are always risky, even when investors are inclined to give the mass of managers the benefit of the doubt. But the lower-risk assets are sometimes safe, as long as opinions of managers run high; that is, as long as most managers perform well. Again, this is the opposite of the intuition that it’s better for managers to “share the blame”. If a manager is trading mortgage backed securities, and happens to have a bad quarter, she may well keep many of her investors. Only after two or three quarters of bad performance, they’d fire her. But if her bad quarter comes in the middle of 2008, then investors have no sympathy, and they withdraw their capital right away.
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In the next Corollary, I look at the incentives for managers to improve their skill. How are the benefits of the investment shared across the manager population? Let’s consider how managers’ welfare changes as the state of the economy evolves from Σ = L to Σ = H. We can think about the welfare of three kinds of managers: Those that are bad and remain bad, those that are good and remain good, and those who were bad but become good. Managers who become good benefit from their increased skill, but managers whose ability remains unchanged also benefit sometimes. Hence, while managers will internalize the former channel, they will not internalize the latter; when acquiring skill is costly, sometimes too little skill will be created.



Proposition 4 (Externalities of skill) Let c = 0, δ > 0. When the state of the world shifts from Σ = L to Σ = H, the expected welfare of a manager of type k whose ability remains unchanged improves by α2 (1 − pk2 )δ



if



η = η∗,



(44)



0



if



η = η ∗∗ .



(45)



Proof. See appendix.



Consider a manager whose type is fixed. When the pool quality gets better, the manager whose type is fixed may also do better. For the pool quality to have improved, some other managers’ types must have improved. Therefore, the benefit to the fixed-type manager is an externality of the other managers’ efforts to improve their own abilities. The reason for the externality is because the performance of the group tells investors a lot: it tells them about the pool quality, and hence about the quality of a representative manager. If the pool is good, bad performance is less troubling; it’s more likely to reflect a good ability but bad luck. Note under the conditions above, with c = 0, the externality is only present when η = η ∗ . The importance of the externality scales with the relative informativeness of aggregate performance
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compared to individual performance. If one’s own strategy is highly informative (η = η ∗∗ ), then the extra information gained from the aggregate does not loom as large in investors’ evaluations. In that case, there’s no externality. But when one’s own strategy is less informative (η = η ∗ ), the importance of the collective grows. That’s where the externality gets big. The problem with the externality is that it’s interfering with the incentives to acquire skill. As discussed earlier, I assumed managers don’t know their own type. The interpretation of this assumption is more subtle when agents are acquiring endogenous education. One possible interpretation is that managers do indeed know their own skill, but they act as if they do not, playing a pooling equilibrium for strategy selection. A more interesting interpretation is that education is not fully informative about ability. Suppose managers get MBAs and study finance, or learn on the job at hedge funds. And at some point they leave and start their own funds. It’s a symmetric equilibrium; everyone gets the same amount of education. The more educated people become, the larger the fraction of good guys, but it’s never completely obvious what was the effect of that education on a particular individual. With the externalities, everyone will get collectively less educated relative to a social planner’s optimum.21 There are two additional forces on the aggregate that I’m simplifying away from, and they move in opposite directions. First, I assumed c = 0. If instead I had c > 0, then we’d still see some externality present in the η = η ∗∗ case as well, because while the aggregate outcome would not change the investor’s firing decision, it would change the level of a manager’s posterior reputation, which with c > 0 would flow through to the continuation value. Second, there’s the effect of managers’ changing allocations. Contemporaneous to the state change, as in the Proposition above, there’s no allocation change. In the longer term, though, when the average reputation is higher, more people move into the riskier strategy. That’s costly to them relative to the safe strategy, so some number of people are hurt by that if they’re fired. The move could be because they think they’re better, or because they have to pool even if they know their own type. 21



Hombert, et al (2013), presents some empirical evidence consistent with this assumption: entrepreneurs deciding whether to start a new venture don’t know what their own productivity will be ahead of time.
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Another way to think about the externality is with respect to sharing the blame.



Corollary 5 (Sharing the blame) Pr(ρ1 ≤ ρ|Σ = L) ≥ Pr(ρ1 ≤ ρ|Σ = H).



(46)



Proof. By inspection.



Hold constant a manager’s performance. Is she better off if her peers perform well, or poorly? In this model, she’s better off if her peers perform well. Intuitively, consider a manager who had a bad quarter in 2006, during boom times. Her investors might still trust her, and wait to see the following quarter’s performance before pulling out their investments. But if the bad quarter had come in 2008, amidst the financial crisis, those same investors wouldn’t think twice before withdrawing their money. Rather than attributing the collective poor performance to a chance bad quarter (which even good managers have from time to time), during a crisis investors interpret it as evidence that many managers are even worse than they feared. That’s the opposite of Scharfstein and Stein’s (1990) result, that managers prefer to “share the blame” when they perform poorly. The difference is due to the attribution of poor performance. Sharing the blame says, if you take a risk and fail, you’d rather that others who took the risk also fail. In order for that to work, there are two key features. First, others’ poor performance has to have no impact on one’s own reputation; that’s to say, there has to be no systematic component22 to reputation. And second, there can’t be a practical outside option, so that driving others’ reputations low enough can be sufficient to make one the most attractive choice. These are the conditions that hold when the threat is reallocation among managers. In the present model, with an outside option of the index, and further with a systematic role of reputation, managers no longer want to share the blame. Because investors use managers’ collective performance to form their prior, there is no longer a fixed pool of blame to be divided 22 The important thing for sharing the blame is that poor aggregate performance doesn’t make the representative manager look bad. If you’re confident about the representative manager’s ability, then seeing a lot of poor performance in a strategy, you might conclude the strategy is hard; that’s OK, as long as you don’t further conclude the managers were overconfident to all try such a hard strategy.
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up. After collective poor performance, the pool of blame grows. Rather than spreading out the blame, everyone gets even more blame.



3



Empirical Support



In this paper, I drew a distinction between two kinds of competition fund managers face. One possibility is that they face competition among themselves. If money leaves one fund, it goes into another fund. Under this view, managers “share the blame,” and relative performance matters most. This first view is well explored in the literature. A novel second possibility is that managers face competition from outside. Think about fund managers as a large, superficially homogeneous group. Some fraction of the managers in the group can generate alpha. Is the fraction large or small? Investors aren’t entirely sure. But because managers’ performances aren’t perfectly correlated, investors can make a relatively precise inference about the quality of the managerial pool by observing aggregate performances. In turn, that inference informs investors’ judgments about their own manager’s likely ability, and thus about their optimal asset allocation. The most basic consequence of this kind of parameter uncertainty is that learning will be correlated across managers. To the extent that the learning about the pool is a meaningful source of information, you’ll expect to see positive correlation in fund flows. When money goes out from other funds, you’ll expect it not to go into your fund like the competitive model, but rather to also go out of your fund. In this section, I explore some preliminary empirical evidence in support of my theoretical predictions. I use monthly data on hedge fund assets-under-management (AUM) from TASS. The data cover 694,309 firm-months from December 1995 to February 2013, for a mean of 3,370 funds per month. Data on AUM are more sparse than data on returns, but not exceedingly so; for comparison, the returns data during the same period cover, on average, about 4,077 funds per month. I remove two fund-months where assets under management are reported as above
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$1012 (in both cases, several orders of magnitude larger than the months immediately adjacent, suggesting a data error), and define F lowi,t = AU Mi,t − (1 + ri,t )AU Mi,t−1 .



(47)



That is, a fund i’s flow at time t is inferred from the difference between its assets-undermanagement at time t, and its assets-under-management at time t − 1 compounded by its returns from time t − 1 to time t. However much money a fund had last month, they earn their reported return on it, and then they’re left with some money today. To the extent that their reported AUM today is different, it’s because they had redemptions or inflows. Some funds stop reporting AUM and then re-start. I drop those months; i.e., if there’s a zero between two non-zeros, I assume the months with zeroes don’t represent actual flows, but just suspended reporting. For the very first non-zero value, I assume that’s an inflow, and for the very last non-zero value, I code the following month as an out-flow. The results are robust to not doing that. The results are also robust to not compounding by returns at all. This procedure brings us to 668,560 firm-months for flows. Summary Statistics 10th Number of Reporting Funds 1,236 Fund Size ($, mil.) 2.25 Fund Flow -6.0% Fund Return (monthly) -3.2% Fund Excess Return (monthly) -2.9% Industry Size ($, bil.) 96 Industry Flow ($, mil.) -3,003



50th 3,433 31.27 0.0% 0.6% 0.3% 984 97



90th 5,580 329.29 8.3% 4.1% 3.3% 1,603 3,244



Table 1: Columns denote 10th , 50th , and 90th percentile values among nonzero data. Number of Reporting Funds is the number of funds in a given month reporting their assets under management to TASS. Fund Size is AUM, in millions of dollars. Return is monthly. Excess returns are residuals from a (Fama-French) three-factor model. Fund flow is expressed as a percent of AUM. Industry size is the total of reported fund sizes. Industry Flow is the sum of all (signed) fund flows in a given month.



A first calculation is to see the correlation among flows. Consider a universe with two funds, A and B. Investors’ flows can affect the funds’ AUM in three ways: There could be two opposing flows that cancel each other out, for example if two investors switch places. There could be net 29



flows from one fund to the other. Lastly, there could be net flows from outside, into or out of the funds. The first type of flow is unobservable in my data, but it has no competitive pressure on the funds. The second and third types of flows, though, can be inferred using individual and net fund flows from the data. Thus, one way to begin is by comparing the size of the second type of flows (the traditional type of competition) vs. the third type of flows (aggregate uncertainty). For example, suppose the hedge fund universe comprises two funds, A and B. If A loses $3 to withdrawals, while B gains $2, then the numerator is 1 and the denominator is 5. So, there’s a one-fifth probability that a flow comes from or goes to the outside.23 In my data this calculation – absolute value of sum of flows, divided by sum of absolute values of flows – is around 34%. P | i fi | third type ≡P = 0.34. (48) second type + third type i |fi | The ratio is obtained in my data by summing over flows to funds i for each time t, and then averaging across t. The monthly autocorrelation of industry flows is positive (r1 = 0.41), so the size of (48) is not driven by delayed rebalancing across funds. Moreover, the magnitude is comparable if one performs the calculations only on net outflows; that is, the role of aggregate flows is not due simply to the growth of the industry over time. The calculation above gives a sense of magnitude. Similarly, we can run a regression to ask: holding constant a fund’s performance, what’s the effect of flows to the rest of the industry on its own flow? I run the following regression: 2 f lowi,t = β0 + β1 ri,t + β2 ri,t + β3 IndustryF low¬i,t + i,t ,



(49)



where the ¬i means, it’s the flow to all the industry except fund i. Flows (both flow and IndustryFlow ) are calculated over the six months following the realization of ri,t . The return terms are raw returns, though the results are similar using excess returns. The quadratic term 23



Note, this calculation (conservatively, for my purposes) puts maximal weight on flows from one fund to another: a dollar flowing from fund A to fund B is counted twice, once when it leaves A, and again when it arrives at B. One might want the calculation to reflect this, to the extent that a dollar flowing from one fund to another does indeed exert competitive pressure on both funds. Moreover, it assumes any inflows to one fund come, to the extent possible, from outflows of other funds. This is also conservative. Finally, however, note that my data do not contain the entire hedge fund universe. To the extent that net outflows simply reflect inflows into funds I don’t observe, the number below will be overestimated.
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on returns controls for the concavity of the flow-performance relation among hedge funds (see, e.g., Getmansky (2012)). The model (in Corollary 2) predicts a positive β3 , while classical competition would predict a negative β3 .24 Consistent with my model, I find the former.25 Table 2 describes the results. Fund Flows and Aggregate Uncertainty Term Coefficient Constant 2.5 × 106 t = 2.30



1.5 × 108



Own Return



t = 5.13



Quadratic Return



−2.3 × 106



Industry Flow



1.27 × 10−4



t = 5.08 t = 6.05



Table 2: This table gives regression coefficients and statistical significance for the regression: f lowi,t = 2 β0 + β1 ri,t + β2 ri,t + β3 IndustryF low¬i,t , where f lowi,t is defined in (47). Standard errors are clustered by month.



I specify the regression in levels to reflect a null hypothesis of fixed asset-class allocations and competition within the industry. That is, the left-hand-side fund flow and the right-hand-side industry flow are both measured in dollars, so that a dollar flowing out of one fund counts the same as a dollar flowing in to another fund. Multiplying the coefficients by the magnitudes of right-hand-side variables gives a magnitude for the industry effect of just under one-tenth the magnitude of the effect of a fund’s own return. A movement from a 10th percentile return to a 90th percentile excess return would predict approximately a $10 million larger inflow into fund i, whereas a movement from a 10th percentile industry inflow month to a 90th percentile residual industry inflow month, holding return constant, would predict approximately $1 million additional inflow into fund i. 24



Without any measurement error, if the fund industry were a closed system, then one would expect a coefficient of exactly negative one: a dollar flowing in to fund i is a dollar flowing out of some fund ¬i. Nevertheless, I calculate t-statistics conservatively against a null hypothesis of β3 = 0. 25 These results should be understood as being consistent with the model, but not conclusive. For example, a positive coefficient on the term of interest could also arise if perceptions about hedge funds remained fixed, while perceptions of other asset classes (e.g., index funds) varied. However, the absence of a negative coefficient suggests that further empirical investigation into the character of competition is warranted. The results are robust to controlling for S&P index returns.
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3.1



Measuring informativeness



Informativeness was defined for the model in Definition 1, and discussed in Proposition 2. Recall the definition: ηs ≡ ps,g − ps,b .



(50)



Intuitively, this generates an ordering of strategies by the usefulness of their outcomes for distinguishing managers by their ability. In this section, I operationalize the concept. The model insight is that informativeness should be measurable at the strategy level, and should reflect the extent to which managers’ performance predictably differs from one another. For example, consider a group of managers in a strategy with η = 0: the performance of managers at one time will have no predictive ability for their performance at any other time. However, consider another strategy with η > 0. The managers in this strategy who perform well at one time will tend to perform well at other times too. Consider, therefore, the following performance persistence regression: ri,s,t+k = β0,s + β1,s × ri,s,t + i,s,t ,



(51)



for funds i, in strategies s, with monthly returns r. I run the regression once for each strategy s, and take the coefficient β1,s as the measure of the informativeness of strategy s. Returns r are monthly. To mitigate concerns about autocorrelation arising from returns in illiquid strategies being marked to model, I take the predicted return at time t + k six months26 after the righthand-side return; i.e., k = 6. I drop data with missing strategy information, with strategy marked as “other,” and funds-of-funds. The results are in Table 3. 26



Informativeness rankings are similar when varying k (particularly when increasing k). They are dissimilar for short (particularly for one-month) k, consistent with heterogeneous autocorrelation associated with marking-tomodel in some strategies.



32



Strategy Informativeness Strategy Coefficient Global Macro 0.048 Dedicated Short 0.033 Long-Short 0.016 Event Driven 0.013 Equity Market-Neutral 0.001 Managed Futures −0.001 Fixed Income Arbitrage −0.004 Emerging Markets −0.034 Convertible Bond Arbitrage −0.035



(s.e.) (0.0052) (0.0158) (0.0021) (0.0042) (0.0056) (0.0039) (0.0005) (0.0004) (0.0007)



Table 3: The coefficients of informativeness for hedge fund strategies.



3.2



The reputation premium



One result from my model (in Corollary 3 above) and others (e.g., Dasgupta and Prat (2008), Guerrieri and Kondor (2012), Moreira (2013), Malliaris and Yan (2015)) is that, in equilibrium, there will be a reputation premium: strategies wherein managers undertake more career risk will need to offer compensating higher returns in order for managers to attack mispricings therein. One contribution of this paper is to propose a definition for reputation risk27 that can be taken to data. To measure a reputation premium, I run the following regression ri,s,t = β0 + β1 ηs,t + ,



(52)



where ri,s,t is the three-factor model excess return for fund i, in strategy s, at time t, and ηs,t is the informativeness of strategy s at time t. Corollary 3 predicts that strategies with higher informativeness will have higher equilibrium expected returns. I calculate informativeness in two different ways. In Model A of Table 4, I calculate informativeness once for each strategy, using all the data. In Model B, I calculate informativeness on a 27 Reputation risk has not been formally characterized in the literature. In Dasgupta and Prat (2008) and Guerrieri and Kondor (2012), there is a single asset, and the reputation premium is compensation for going long (short) when the probability of success (and hence the probability of “looking smart”) is less than (greater than) 1 . In Moreira (2013) and Malliaris and Yan (2015), the reputation premium is associated with the skewness of 2 an investment strategy.
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rolling basis using only historical data. Using either method, there is evidence for a reputation premium in the data. Table 4 presents the results. Term Constant



Reputation Premium Model A Model B 0.0039 0.0047



Informativeness



t = 27.85



t = 6.15



0.014



0.016



t = 3.05



t = 1.90



Table 4: This table gives regression coefficients and statistical significance for the regression: ri,s,t = β0 + β1 ηs,t + , where ri,s,t is the three-factor excess return of fund i, in strategy s, at time t. Standard errors are clustered by strategy. Both models run the same regression, but measure informativeness differently. Model A measures informativeness once per strategy, using the entire data. Model B measures informativeness on a four-year rolling basis using only historical data (thus excluding the first four years of returns).



The reputation premium is sensibly sized: using the coefficients of either model, a one standard-deviation increase in reputation risk corresponds to approximately 50 additional basis points of excess return per year. Note, however, two things. First, this regression describes the magnitude of a premium from one hedge fund strategy to another. One might expect, for example, that reputation premia to all strategies in hedge funds are larger than those for, say, mutual funds or investment-grade bond funds. Second, the model predicts that reputation premia will be time-varying. Thus, premia in good times might be smaller, and in bad times might be larger.



3.3



Sharing the blame



The model describes a positive externality of managerial skill: when one’s peers are better, investors infer that the managerial pool is skilled. This makes investors more trusting and tolerant of occasional poor performance, and mitigates career concerns for all managers. One particular implication is that the intuition of “sharing the blame,” discussed in Scharfstein and Stein (1990), is reversed. Proposition 4 and Corollary 5 describe the mechanisms in detail. Importantly for this section, they predict that, all else equal,28 a manager will prefer for her 28



Specifically, holding a manager’s own performance constant.
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peers to perform better, not worse. This implication is surprising, because it is exactly opposite to what one would expect in a traditional model where a manager is evaluated against her peers. I test this implication with the following regression: 2 f lowi,t = β0 + β1 IndustryReturn¬i,t + β2 IndustryF low¬i,t + β3 ri,t + β4 ri,t + β5 rm,t .



(53)



Corollary 5 predicts that β1 , the coefficient on IndustryReturn¬i,t , will be positive. The variables are constructed as in Equation (49). IndustryReturn¬i,t is the value-weighted return of all hedge funds in month t, except fund i. I control for IndustryF low¬i,t , which was shown to matter in Table 2. I also control for the return to fund i (linearly and quadratically), and the market return. The dependent variable, f lowi,t , is the flow (in dollars) into fund i during the six-month period after month t. I cluster standard errors by month. The results are given in Table 5. Externalities of Performance Term Coefficient Constant −1.0 × 105 t = 0.1



Industry Return



4.1 × 108



Industry Flow



9.6 × 10−5



t = 3.9 t = 4.3



1.2 × 108



Own Return



t = 4.2



−1.7 × 106



Quadratic Return



t = 4.1



4.7 × 107



Market Return



t = 1.4



Table 5: This table gives regression coefficients and statistical significance for the regression: f lowi,t = 2 β0 + β1 IndustryReturn¬i,t + β2 IndustryF low¬i,t + β3 ri,t + β4 ri,t + β5 rm,t . The coefficient of interest is on Industry Return. The positive coefficient is consistent with a positive externality of competitors’ good performance on a fund’s own inflows. Standard errors are clustered by month.



As predicted, fund managers do not share blame. Rather, higher returns from competing funds are associated with higher inflows in a manager’s own fund, consistent with the model prediction in Corollary 5 and with the positive externality to skill described in Proposition 4. 35



The intuition from the model is as follows: Consider a fund with somewhat poor performance, say, ri,t = −1%. An investor in fund i isn’t sure whether or not to withdraw. If the manager is good, the investor would prefer to stay the course; if the manager is bad, the investor would prefer to withdraw. But the single return realization isn’t enough to convince the investor about his manager’s skill. Investors understand that even good managers sometimes perform poorly, and even bad managers sometimes get lucky and perform well. Therefore, part of their judgment of a manager comes from their inference of base rates of skill in the entire population. When industry performance is good, investors infer good things about the population skill, which in turn leads them to conclude that their own manager (having been drawn from that same population) is more likely to be good. In the example above, that would make the investor in fund i more likely to stay the course, and fund i’s flows would be less negative.29



4



Conclusions



How should investors learn about their managers’ skills in the face of noise and uncertainty, and what are the implications of such learnings for managers’ careers, competition, and for asset prices? In this model, the presence of parameter uncertainty about managers’ absolute ability opens up a role for information about aggregate performance to be used for learning about individual managers’ skills. This channel creates a systematic role for managers’ career concerns, and is consistent with empirical evidence on the volatility of investors’ asset allocations to the hedge fund industry. In the model, hedge fund strategies expose managers to both financial risk and reputation risk, where the reputation risk is a property of the strategy corresponding to the informativeness about the return about the manager’s ability. As the marginal manager’s tolerance of reputation 29 Note, for completeness, this is not to say that funds don’t also face relative-performance considerations: investors may think manager i is perfectly good, but that manager j is even better. Table 5 suggests that the collective-evaluation effect may dominate the relative evaluation effect. This may be particularly true for hedge funds, where there are nontrivial frictions to moving investments from one manager to another, and where the best managers can capture surplus from movers by charging higher fees.
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risk evolves over time, the equilibrium reputation risk premium and hence equilibrium asset prices respond. The risk premium is driven by the level of managers’ reputations, so it moves systematically along with the performance of the asset management industry as a whole. When managers’ collective performance is poor, the reputation risk premium rises. This could be one reason why market participants’ flights to safety can have large and persistent effects on asset prices.
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Appendix Proof of Proposition 1, equilibrium, and Corollary 1. Investors’ delegation choice follows from (8). Because managers are ex ante indistinguishable, investors do not face any adverse selection problem. Hence, they expect a dollar invested with a manager will earn a pro rata share of the entire payoffs to the hedge fund industry, and so investors delegate as long as that share, after fees, is at least as large as their return from investing on their own. Market-clearing requires π1,t ψ1,t + π2,t ψ2,t = α1,t + α2,t = at ; that is, we can think of πs,t as a price-per-share, for each share paying one dollar in expectation; ψs,t as a number of shares, and the rest is simply adding-up. Rearranging, we obtain (18) and (20)–(21). From the definition of the reputation premium, we have 



 1 1 ∆t ≡ E0 [v(ρ1 |s = 1) − v(ρ1 |s = 2)] = − . π2 π1 Rearranging this, we have (19), giving π2,t in terms of π1,t and the reputation premium. The state probabilities Ph follow from the state transition matrix. Therefore, to complete the equilibrium characterization, we need only solve for ∆. Describe the continuation value, isomorphically to the main text, as  v(ρ1 ) =



0 δ + c × (ρ1 − ρ)



if ρ1 < ρ if ρ1 ≥ ρ



Because reputation evolves following Bayes’ law, it’s a martingale: E[ρ1 ] = ρ0 . Therefore, observe that if the continuation value v were linear in reputation, e.g., v˜(ρ) ≡ c × (ρ − ρ), then it would also obey E[˜ v (ρ1 )] = v˜(ρ0 ). So the deviation in the expected v can be expressed as the deviation of v from the linear case. For s = 1, because η = 0, and because ρl > ρ, the martingale 41



property of reputation gives E[v(ρ1 |s = 1)] = v(ρ0 ) = δ + c × (ρ0 − ρ). Note there’s no reputation movement due to the individual manager’s observed performance (η1 = 0) but there is movement due to the realization of the aggregate uncertainty. There are four possible outcomes for a manager in s = 2: {ρH,u,2 , ρH,d,2 , ρL,u,2 , ρL,d,2 }, given in the main text by (3), and occurring, respectively, with probabilities Ph P¯H,2 , (1 − Ph )P¯L,2 , Ph (1 − P¯H,2 ), (1 − Ph )(1 − P¯L,2 ). Note that we can describe how many managers have which outcome, but due to the managers being infinitesimal, we cannot point to a single manager and say her outcome. Define the notation, P¯0 ≡ Ph P¯H,2 + (1 − Ph )P¯L,2 . Express v as follows: E[v(ρ1 )] =



X



P r(ρ1 = ρ) × v(ρ)



ρ



= v˜(ρ0 ) −



X



[P r(ρ1 = ρ) × (˜ v (ρ) − v(ρ))] ,



ρ|[v(ρ)6=v˜(ρ)]



where the sum is over ρ drawn from the four possibilities just enumerated. Then, ∆ = E[v|s = 1] − E[v|s = 2] =



X



[P r(ρ1 = ρ) × (˜ v (ρ) − v(ρ))] .



ρ|[v(ρ)6=v˜(ρ)]



Because v˜(ρ) 6= v(ρ) only if ρ ≤ ρ, there are three cases: Either (1) ρ1 is never less than ρ, or (2) ρ1 is less than ρ if the state realization is low and the performance realization is bad, or (3) ρ1 is less than ρ for either state realization, if the performance realization is bad: Case 1:



∀ρ, v˜(ρ) = v(ρ), ⇒ ∆ = 0;



Case 2:



v˜(ρL,d,2 ) 6= v(ρL,d,2 ),   ⇒ ∆ = (1 − Ph )(1 − P¯L,2 ) δ − c × (ρ − ρL,d,2 ) ;



Case 3:



v˜(ρL,d,2 ) 6= v(ρL,d,2 ) and v˜(ρH,d,2 ) 6= v(ρH,d,2 ),     (1 − P¯H,2 )Ph (1 − P¯L,2 )(1 − Ph ) ⇒ ∆ = 1 − P¯0 δ − c × ρ − ρ − ρ . H,d,2 L,d,2 1 − P¯0 1 − P¯0 42



So it remains only to identify the region where each case obtains. Consider the manager’s posterior reputation after a down-move, ρ1 |(ψ = L2 ) =



(1 − pg,2 )ρ0 , (1 − pg,2 )ρ0 + (1 − pb,2 )(1 − ρ0 )



(54)



where ρ0 ∈ {ρh , ρl }. So, solving for where ρ1 = ρ, as a function of pg,2 and η2 , we get the following condition on η˜:  η˜ =



ρ0 − ρ ρ(1 − ρ0 )



 (1 − pg,2 ) .



(55)



That’s the η such that, given the other parameters, a down-move is just uninformative enough to bring the manager right to the verge. Rearranging, dropping the 2-subscript, and using the identity pg = pb + η = P¯ + η(1 − ρ0 ),  ρ0 − ρ (1 − pg ) ρ(1 − ρ0 )   ρ0 − ρ 1 − (P¯ + η˜(1 − ρ0 ))   ρ0 − ρ − ρ0 − ρ (P¯ )  ρ0 − ρ (1 − P¯ ) . (1 − ρ0 )ρ0



 η˜ = η = ρ(1 − ρ0 )˜  η˜ ρ0 − ρ (1 − ρ0 ) + η˜(ρ)(1 − ρ0 ) = η˜ =



(56) (57) (58) (59)



To finalize, recall the thresholds for each ρ0 : (ρl − ρ)(1 − P¯ ) , (1 − ρl )(ρl ) (ρh − ρ)(1 − P¯ ) ≡ η˜|(ρ0 = ρh ) = . (1 − ρh )(ρh )



η ∗ ≡ η˜|(ρ0 = ρl ) = η ∗∗ And therefore, Case 1:



η = 0, ∆ = 0;



Case 2:



η = η∗, ∆ = (1 − Ph )(1 − P¯L ) (δ) ;



Case 3:



η = η ∗∗ ,   ∆ = 1 − P¯0 δ − c(1 − P¯L )(1 − Ph ) ρ − ρL,d . 43



(60) (61)



As an aside, note that all the η don’t always exist; if ρ0 is too high for example, and especially when pg is also small, there may be no amount of informativeness enough to bring the reputation low enough. The constraint for existence is, ρ0 ≤



ρ , 1 − pg (1 − ρ)



(62)



ρ0 − ρ . ρ0 (1 − ρ)



(63)



or, alternatively, pg ≥



The equilibrium is now characterized. We can furthermore express the strategy prices, πs , in closed form. Start with Eqns. (18) and (19): π1,t = π2,t =



at − π2 ψ2,t , ψ1,t π1,t , π1,t ∆t + 1



(64) (65)



Substituting and rearranging, at − π2 ψ2,t , ψ1,t π1,t ψ2,t , = at − π1,t ∆t + 1



π1,t = π1,t ψ1,t



(π1,t ∆t + 1)π1,t ψ1,t = (π1,t ∆t + 1)at − π1,t ψ2,t , 2 π1,t ψ1,t ∆t + π1,t ψ1,t + π1,t ψ2,t = π1,t ∆t at + at .



(66) (67) (68) (69)



Now simplify by taking ψ1,t = ψ2,t = 1, and at = 1, 2 π1,t ∆t + π1,t (2 − ∆t ) − 1 = 0.



Solving the quadratic equation, with π1 + π2 = 1, we find √ ∆ − 2 + 4 + ∆2 π1 = 2∆ √ ∆ + 2 − 4 + ∆2 π2 = . 2∆
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(70)



(71) (72)



Proof of Proposition 2, properties of reputation risk. Relation between informativeness, move size, and Pr(kept). Consider two strategies, A and B, with binary outcomes, and two managers, one good g and the other bad b. Suppose both managers begin with the same reputation. Suppose we observe A B B a sequence of outcomes from each type of manager in each strategy. If (pA g − pb ) > (pg − pb ),



we say strategy A is more informative than strategy B. Want to show: ηA > ηB if and only if,



1. the expected distance traversed (i.e., the expected move size; i.e., the expected sum of the absolute value of changes in the manager’s reputation) is larger for managers in A than for the managers in B, 2. the probability that the good manager’s reputation is higher than the bad manager’s reputation is larger in strategy A than in strategy B.



To see the calculation for the expected move size, first write down the unconditional expected move size. Starting with reputation ρ0 , there may be an up-move to ρ+ , w.p. (ρ0 pg + (1 − ρ0 )pb ), or otherwise a down-move to ρ− , w.p. (ρ0 (1 − pg ) + (1 − ρ0 )(1 − pb )). So, E[∆ρ] = (ρ+ − ρ0 ) × Pr(ρ+ ) + (ρ0 − ρ− ) × Pr(ρ− ),



(73)



which, simplifying, gives E[∆ρ] = [pg − pb ] [2ρ0 (1 − ρ0 )] .



(74)



Next, to show (2), suppose you see one outcome from a strategy. What’s the probability of picking the good manager? That is, what’s the probability that after one outcome from either manager type, that the good manager ends up with the higher reputation? The probability of picking the good guy is, 1 1 P r = pg pb + 1pg (1 − pb ) + 0(1 − pg )pb + (1 − pg )(1 − pb ), 2 2
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where if both types have the same outcome and hence same reputation, one picks randomly. Expanding and simplifying, we find Pr =



1 1 + (pg − pb ), 2 2



so the probability is proportional to (pg − pb ), as desired. Finally, to see the extension to an arbitrary history of length t0 , consider three possibilities. First, if the histories up to t0 − 1 are identical, then the reputations at t0 − 1 are identical and the proof proceeds as above. Second, suppose the good manager’s history from t = 0 up to t0 − 1 was drawn as if she was bad, so that the histories are i.i.d. for both managers, then the proof again proceeds as above, only with added noise. Finally, therefore, if we draw the good manager’s history to t − 1 from her correct distribution, then her history stochastically dominates that history from case two, which completes the argument.



Proof of Corollary 3, on reputation risk, and parameter restriction (31), to deliver ∆∗∗ > ∆∗ . First, derive a parameter condition such that for either state, H or L, the more informative Delta is bigger than the less informative Delta: ∆∗∗ > ∆∗ . Second, show that the difference across states of the ∆s is bigger in the less informative case than in the more informative case: ∗∗ |∆∗L − ∆∗H | > |∆∗∗ L − ∆H |.



So the first piece, on the variation within states. In each case there are four possibilities: The state can stay the same or switch, and the outcome can be up or down. In both informativenesses, the Up outcome doesn’t have an effect on ∆. Since you’re kept either way. In the Down outcomes, there are two possibilities. In the High-Down state, the difference in the ∆ is higher by (Ph )(1 − P¯H∗∗ )δ. That’s because the high-informativeness case forgoes that amount in expectation, while the low informativeness case does not. In the Low-Down state, there are two effects. There’s a wedge due to the changing probability of the Low-Down state across informativeness regimes, and there’s a countervailing force from the convexity of the value function that mitigates the loss from the informativeness. So the two pieces are: first the gap narrows by (1−Ph )(1− P¯L∗∗ )(c)(ρ−ρLd ). 46



  Second, the gap widens by (1 − Ph )(δ) (1 − P¯L∗ ) − (1 − P¯L∗∗ ) . So putting everything together, the gap-widening pieces have to be larger than the gapnarrowing piece: Ph (1 − P¯H∗∗ )δ + (1 − Ph )(P¯L∗∗ − P¯L∗ )δ > (1 − Ph )(1 − P¯L∗∗ )(c)(ρ − ρLd ). Or, rearranging,   δ > c ρ − ρLd



(1 − Ph )(1 − P¯L∗∗ ) , Ph (1 − P¯H∗∗ ) + (1 − Ph )(P¯L∗∗ − P¯L∗ )



where as always, Ph ∈ {(1 − λ), λ}. So that’s the condition that binds jointly on δ and c. Note an easy way to satisfy it is with c = 0. Note also one can simplify the constraint by weakening it, by dropping either of the terms on the denominator. Lastly, one can think of dropping the second component of the denominator as considering the component of the effect that comes only from the loss in the higher state, without also incorporating the part from the changing probabilities of the states. We can also take a partial. Holding constant P¯ while moving ρ0 , to isolate the effect (this requires having the pi moving in the background), consider ∂ ∗ (1 − P¯ )(ρ20 + (1 − 2ρ0 )ρ) η = . ∂ρ0 (1 − ρ20 )(ρ20 )



(75)



What’s the sign? The denominator is always positive, as is (1 − P¯ ). So the sign of the whole expression equals the sign of the piece, (ρ20 + (1 − 2ρ0 )ρ). So, Sgn(



∂η ∗ ) = Sgn(ρ20 + (1 − 2ρ0 )ρ) ∂ρ0 ρ = Sgn(ρ0 + − 2ρ) ρ0    ρ(1 − ρ0 ) = Sgn (ρ0 − ρ) + ρ0 = +.



(76) (77) (78) (79)



Because both terms are positive, the sign of the derivative is positive: As the initial reputation goes up, the strategy needs to be more informative in order to pose the same reputation risk to the manager. 47



Proof of Corollary 4, nonmonotonic change in ∆ For η = 0, we have ∆ = 0, and hence |∆η0 ,H − ∆η0 ,L | = 0. Now let’s consider η ∗ and η ∗∗ . Define the notation ∆(∆∗ ) ≡ ∆∗L − ∆∗H . And likewise for ∆(∆∗∗ ). Substituting and subtracting, we get ∆(∆∗ ) = (1 − PhH )(1 − P¯L∗ )δ − (1 − PhL )(1 − P¯L∗ )δ



(80)



= (1 − λ)(1 − P¯L∗ )δ − (λ)(1 − P¯L∗ )δ



(81)



= (1 − 2λ)(1 − P¯L∗ )δ.



(82)



Similarly, ∆(∆∗∗ ) =



  (1 − P¯0L )δ − (c)(1 − P¯L )(1 − PhL )(ρ − ρLd )   − (1 − P¯0H )δ − (c)(1 − P¯L )(1 − PhH )(ρ − ρLd )



(83)



= (P¯0H − P¯0L )δ − (PhH − PhL )(c)(1 − P¯L )(ρ − ρLd )



(85)



= (1 − 2λ)(P¯H − P¯L )δ − (1 − 2λ)(c)(1 − P¯L )(ρ − ρLd ).



(86)



(84)



where the substitutions follow PhH = (1 − λ), PhL = λ, and P0i = Phi P¯H + (1 − Phi )P¯L , with i ∈ {H, L}. To complete the proof, need to show ∆(∆∗ ) > ∆(∆∗∗ )



(87)



(1 − 2λ)(1 − P¯L∗ )δ > (1 − 2λ)(P¯H∗∗ − P¯L∗∗ )δ − (1 − 2λ)(c)(1 − P¯L∗∗ )(ρ − ρLd ) (1 − P¯L∗ )δ > (P¯H∗∗ − P¯L∗∗ )δ − c(1 − P¯L∗∗ )(ρ − ρLd ).



(88) (89)



Let’s suppose c = 0. That’s the hardest possible case to satisfy. Then, the corollary holds if 1 − P¯L∗ > P¯H∗∗ − P¯L∗∗ 1 + P¯L∗∗ > P¯H∗∗ + P¯L∗ ∗∗ ∗∗ ∗ ∗ 1 + ρL p∗∗ > ρH p∗∗ g + (1 − ρL )pb g + (1 − ρH )pb + ρL pg + (1 − ρL )pb



(90) (91) (92)



1 + ρL η ∗∗ > ρH η ∗∗ + ρL η ∗ + p∗b



(93)



1 > (ρH − ρL )η ∗∗ + P¯L∗



(94)
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Now, as c increases, ∆(∆∗∗ ) shrinks. Define c˜ =



(P¯H∗∗ − P¯L∗∗ )δ . (1 − P¯L∗∗ )(ρ − ρLd )



If c = c˜, then ∆(∆∗∗ ) = 0. Since the intermediate informativeness change, ∆(∆∗ ), isn’t affected by c, it never shrinks. So there are two possibilities. If 1 > (ρH − ρL )η ∗∗ + P¯L∗ , then the Corollary holds for all c. If not, then there exists some cˆ ∈ (0, c˜) such that for c > cˆ, the Corollary holds.



Proof of Proposition 3, flight to safety. The relations (37)–(41) follow directly from the Equilibrium. Furthermore, observe that from the expression for π2 , we have



∂ ∂∆ π2



< 0, and



∂2 π ∂∆2 2



< 0,



and for normalized parameters (i.e., for ψ1 = ψ2 = 1), we have π2 = α2 . Therefore, to show α2H∗ − α2L∗ > α2H∗∗ − α2L∗∗ , it’s sufficient to show two things: (a) 0 < ∆∗H < ∆∗∗ H , and (b) ∗∗ ∆∗L − ∆∗H > ∆∗∗ L − ∆H ; (a) was shown in Corollary 3, and (b) in Corollary 4.



Proof of Proposition 4, externalities of skill. With c = 0, only the likelihood of survival matters. In s = 1, managers always survive. When η = η ∗∗ , a down-move is always fatal, irrespective of Σ. For managers of type i in s = 2 with η = η ∗ , moving from Σ = L to Σ = H brings their chance of being fired from (1 − pi2 ) to zero. The value of maintaining their careers is δ.
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