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Motivation

@ Large and growing number of investors delegate their risky asset
portfolio to mutual fund advisers

@ Much is known about how investors allocate funds and about the
performance of mutual funds

» Laboratory to infer presence and nature of skill

» Laboratory to explore manager incentives to exert effort, take risk,
acquire information, etc.

» Facilitated by ample data
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Motivation

@ Large and growing number of investors delegate their risky asset
portfolio to mutual fund advisers

@ Much is known about how investors allocate funds and about the
performance of mutual funds

@ Little is known about second layer of delegation between fund
advisers and their employees, fund managers. One important blind
spot is fund manager compensation.

» Compensation has implications for incentive provision, risk sharing
within firm, frictions/conflicts of interest between fund owners and
fund managers

» Recently, Ma, Tang, Gomez (16) characterize qualitatively structure of
compensation contracts. Unclear how quantitatively meaningful
performance-based pay is.
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What We Do and What We Find

@ Explore universe of mutual fund managers in Sweden and match on
their pay from tax records
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What We Do and What We Find

@ Explore universe of mutual fund managers in Sweden and match on
their pay from tax records

@ Manager compensation depends on fund’s fee revenue (AUM x TER)
» Alignment of incentives between fund owners and managers

» Elasticity is fairly small at 0.15: much of extra revenue goes to owners

» Pay-revenue sensitivity arises from revenue component that is
orthogonal to current and past performance
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What We Do and What We Find

@ Explore universe of mutual fund managers in Sweden and match on
their pay from tax records

@ Manager compensation depends on fund's fee revenue (AUM x TER)

® Weak link between pay and fund’s abnormal return

» Both economically and statistically insignificant

» Longer performance horizons strengthen PPS, but survivorship bias
creeps in and magnitude of PPS remains small

» Some non-linearity: Higher pay for top-quartile performers
» PPS estimates much lower than in benchmark Berk and Green model
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What We Do and What We Find

@ Explore universe of mutual fund managers in Sweden and match on
their pay from tax records

@ Manager compensation depends on fund's fee revenue (AUM x TER)

@ Weak link between pay and fund's abnormal return

@ Fund family as important driver of compensation

» Firm-year fixed effects explain large fraction of variation in
compensation

» Firm-level revenue and profit important determinants of pay

» PPS stronger and PRS weaker in more profitable firms

» Large commercial banks with MF arm behave differently
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Related Literature

@ Contracts between investors and fund advisers:

» Empirical: Elton, Gruber, Blake (03), Coles, Suay, Woodbury (00),
Warner Wu (11), Berk and Binsbergen (16a, 16b)

» Theoretical: Stoughton (93), Admati and Pfleidere (97), Das and
Sunderam (02), Ou-Yang (03), Li and Tiwari (09), Cuoco and Kaniel
(11), Buffa, Vayanos, and Woolley (14)

@ Inference on managerial ability, incentives, and risk preferences:

» Berk and Green (04), Basak, Pavlova, Shapiron (07), Cuoco and
Kaniel (11), Basak and Pavlova (13), Koijen (15)

» Kacperczyk, Van Nieuwerburgh and Veldkamp (14,15): information
acquisition

@ Role of the firm complex:
» Gaspar, Massa, and Matos (06): performance shifting across funds in a

family
» Berk, Binsbergen, Liu (17): owners have private info on manager's
talent which they use in internal AUM allocation
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Related Literature

@ Compensation in the financial sector and CEOs

» Gabaix and Landier (08), Philippon and Resheff (12), B6hm, Metzger,
and Stromberg (15), Celerier and Vallee (17)

@ Mutual funds as money doctors

> Del Guercio and Reuter (14), Gennaioli, Shleifer, and Vishny (15)

» Ben Naim and Sokolinski (17) extend GSV model with managerial pay
and confront it with Israeli MF compensation data: MF managers
contribute familiarity which attracts fund flows and increases
pay-performance sensitivity

@ Swedish mutual funds
» Bondaruk and Simonov (15, 16) study Swedish mutual fund managers’
personal portfolios and find they do not outperform or do not suffer
fewer behavioral biases (such as loss aversion)
» Performance studies on equity funds focused on Swedish stock market:
Dahlquist et al. (00), Engstrom (04), Flam and Vestman (17)
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Sweden: A Good Laboratory

@ Wage data hard to get in other places
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Sweden: A Good Laboratory

@ Wage data hard to get in other places

@ Large MF industry: above average among 56 countries in 2002
(Khorana, Servaes, Tufano, 05); even more relative to population
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Sweden: A Good Laboratory

@ Wage data hard to get in other places

@ Large MF industry: above average among 56 countries in 2002
(Khorana, Servaes, Tufano, 05); even more relative to population

@ AUM/GDP ratio and equity MF AUM /stock market cap ratio

Industry size, Sweden vs. U.S.
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Sweden: A Good Laboratory

@ Wage data hard to get in other places

o Large MF industry: above average among 56 countries in 2002
(Khorana, Servaes, Tufano, 05); even more relative to population

@ AUM/GDP ratio and equity MF AUM /stock market cap ratio

@ Performance and expense ratios of mutual funds
> Average among 28 OECD countries in 2001-07 (Ferreira et al., 12)
> Quarterly returns (1.9%), one-factor alpha (-0.80), and four-factor
alpha (-0.83) all close to average
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Sweden: A Good Laboratory

@ Wage data hard to get in other places

@ Large MF industry: above average among 56 countries in 2002
(Khorana, Servaes, Tufano, 05); even more relative to population

@ AUM/GDP ratio and equity MF AUM /stock market cap ratio

@ Performance and expense ratios of mutual funds
> Average among 28 OECD countries in 2001-07 (Ferreira et al., 12)
> Quarterly returns (1.9%), one-factor alpha (-0.80), and four-factor
alpha (-0.83) all close to average
» Fund fees (1.38%) close to average (1.29%)

Expense ratios, Sweden vs. U.S.
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Sweden: A Good Laboratory

(]

Wage data hard to get in other places

Large MF industry: above average among 56 countries in 2002
(Khorana, Servaes, Tufano, 05); even more relative to population

AUM/GDP ratio and equity MF AUM /stock market cap ratio

(]

(]

Performance and expense ratios of mutual funds

Flow-performance relationship: among strongest among 28 countries
in 2001-07 (Ferreira et al., 12)

» Convexity found in 10/28 countries, including U.S. and Sweden. All 9
non-US countries show stronger convexity than U.S.

» Own flow-performance regressions show convexity , similar to
Sirri and Tufano estimates, declining sensitivity in U.S. since

Ibert, Kaniel, Van Nieuwerburgh, Vestman Paid for Investment Skill? ABFER 5/23/2017 6 /25



Fund and Fund Manager Data
@ Three hierarchical levels: firms, funds, managers

@ Morningstar Direct: universe of open-ended mutual funds for sale in
Sweden or Nordic countries during Jan 1990-Dec 2015

1,744 funds that belong to 182 fund companies (126 fund complexes)
For 1,600 funds: 5,162 fund-fund manager spells, 1,324 managers
Construct manager experience, team management variables

Fund investment category, fund benchmark

vV vy VvYyy

@ Drop index funds, money market funds, government pension funds

@ For each fund, collect monthly fund returns, benchmark returns,
assets under management (AUM), total expense ratio (TER)
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Matching Fund Manager to Income Data

@ Using publicly available sources, we hand-match fund manager names
(age, university, geography) to their social security number

» Some are not Swedish tax payers (Finnish, Danish, Norwegian)

» Some names are common, and even after using age, location, industry
there is no unique match

» High quality social security matches found for 628 managers at 1,099
funds

@ Statistics Sweden: tax registry data on labor and dividend income

» Labor income includes variable pay (bonus)
» Dividend income: more comprehensive, but includes all sources
» Also obtain manager age and education

@ After merging with fund data and imposing requirement of presence
in year t + 1, we have sample of 941 funds, 529 managers, 2,898
manager-year observations
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Main Specification
@ Main specification:

log (Lm.¢) = tm-+ret3 10g (REV . ¢)-+7 log (1 n R;fjg_l)+5xm,t_1+sm,t

(]

All objects measured at manager-level

(]

Year fixed effects soak up aggregate conditions

Manager fixed effects absorb constant manager characteristics

(]

Category fixed effects - equity is the omitted category

[

Control variables: experience, age, education, management team
composition

[

Standard errors clustered at the manager level
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Log Pay and Log Revenues
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o Log-log specification between pay and size fits the data very well

@ Using revenue (AUM x TER) or AUM as size measure makes little
difference
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Sensitivity of Pay to Revenue (Size)

) ) ®
log(Lm,t) log(Lm,t) log(Lm,t)
log (REVin,+) 0.153***  0.141***  0.123***
(0.0179) (0.0194) (0.0239)
Year FE Yes Yes Yes
Controls No Yes Yes
Category FE No Yes Yes
Manager FE No No Yes
N 3016 2898 2898
Adjusted R? 0.138 0.229 0.614

Standardized Revenue

log (REVm,t)

std

0.279***  0.253***

0.187***
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Economic Magnitudes

@ Pay-Revenue Sensitivity
» 1% increase in revenues increases pay by .15%

» 1-std increase in revenues increases pay by 28% (0.4-std)

» Doubling of revenue from $6.2mi (avg.) to $12.4mi (AUM from $450
to $900mi) increases pay from $210,000 to $241,200

» Share of revenue going to manager pay falls from 3.3% to 1.9%
» Suggests incentives of owners and managers are aligned
> But, owner captures bulk of revenue increase (99.5% in example)
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Economic Magnitudes

@ Pay-Revenue Sensitivity

o Effect is mostly unchanged by controls and manager fixed effects

» Experience and age matter substantially, concave
» Co-management and several management teams lower pay
» Sensitivity affected little by manager FE: time, not just XS variation

» Detailed results:
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Economic Magnitudes

@ Pay-Revenue Sensitivity
o Effect is mostly unchanged by controls and manager fixed effects

@ Pay-revenue sensitivity too low compared to standard frictionless
delegation model of Berk and Green (2004)

» Manager = fund adviser — no frictions in second layer of delegation
Managerial compensation = fund revenue = PRS=1, R? = 100%

v

» Revenue is summary statistic of manager skill

v

Manager fixed effects should capture most of this skill

\{

We do not see a big decline in PRS after including manager FE
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Log Pay and Log Performance
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o Log pay and log abnormal return: not great fit

@ Adding controls (right panel) does not help much
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Sensitivity of Pay to Performance

(4) (5) (6)
log(Lm,:) log(Lm,t) log(Lm,t)
log (1+ R21_,) 0.385*  0.407** 0.0013
(0.208) (0.189) (0.143)
Year FE Yes Yes Yes
Controls No Yes Yes
Category FE No Yes Yes
Manager FE No No Yes
N 3016 2898 2898
Adjusted R? 0.022 0.146 0.594

Standardized Revenue and Performance

log (1+Ran_,) 00318  0.0290

-0.00328
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Economic Magnitudes

@ Pay-Performance Sensitivity
» 1% point increase in abnormal return increases pay by 0.39%
» Increasing abnormal return from 0% to 1% increases pay by $372

1-std increase in performance increases pay by 2.9% (0.04-std)

v

v

Average manager's pay seems to have only very small performance
component
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Economic Magnitudes

@ Pay-Performance Sensitivity

@ Does not survive inclusion of controls and manager FE
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Economic Magnitudes

@ Pay-Performance Sensitivity

@ Does not survive inclusion of controls and manager FE

@ PPS much lower than in benchmark Berk and Green model
» Regression of log compensation on log abnormal return delivers PPS of
1.6 without and 0.7 with manager FE
» Factor 4-6 larger than in data

» Calibration with lower mean and higher precision about alpha (3% vs
6% stdev) reduces these PPS to 0.6 and 0.3

» Still factor 2 larger than in data

» Very precise beliefs about manager alpha seem implausible in light of
evidence
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Decomposing Fund Revenue

@ Revenue itself contains performance-related components that could
be behind the PRS

Abnormal return earned on AUM grows fund

v

v

Abnormal returns attract new flows (flow-performance relationship)

v

Abnormal returns could lead to increases in TER

v

Abnormal returns may lead fund owner to allocate new capital to
manager (or funds with higher TER)

@ Orthogonalize revenue to abnormal return

@ |s pay-revenue sensitivity (PRS) greatly diminished once contribution
of performance to revenue is removed?

@ |s pay-performance sensitivity (PPS) greatly enhanced once those
components are attributed to abnormal returns?
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Reallocating Effects of Performance

1) (2) (3) (4) (5) (6) (7)
log(Lm.t) log(Lmt) log(Lm.:) log(Lmt) log(Lme) log(Lm.e) log(Lm.e)
1og (REV;m.¢) 0141 0.140"
(0.0194) (0.0195)
log (REVorthp, ;) 0.144** 1 0.134*** 0.144***  0.144**  0.130"**
(0.0194) | (0.0257) (0.0193)  (0.0193)  (0.0255)
log (1+ Rabp) 0.0646  0.253
(0.151)  (0.194)
log (1 + R:,{’g,l) 0148  0327*  0325*  0586™
(0.176)  (0.174)  (0.170)  (0.236)
log 1+ Rab1_,) 0.583***
(0.200)
tog (1 -+ R%r_5) 0.274%
(0.158)
Constant 71737 9509 9.074"*  7.212"*  9.563"**  0.561***  9.141***
(0.595)  (0.639)  (0.894)  (0.602)  (0.646)  (0.645)  (0.904)
Manager FE No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No No No No No No No
N 2898 2883 1932 2898 2883 2883 1932
Adjusted R? 0.229 0.233 0.182 0.229 0.234 0.234 0.190
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Reallocating Effects of Performance

1) (2) (3) (4) (5) (6) (7)
log(Lm.t) log(Lmt) log(Lm:) log(Lmt) log(Lme) log(Lm.e) log(Lm.e)
1og (REV;m.¢) 0.1417 0.140"
(0.0194) (0.0195)
log (REVorthp, ;) 0.144**  0.134*** 0.144***  0.144**  0.130"**
(0.0194)  (0.0257) (0.0193)  (0.0193)  (0.0255)
log (1+ Rabp) 0.0646  0.253
(0.151)  (0.194)
log (1 + R;{’Q,I) 0.325°
(0.170)
log 1+ Rab1_,) 0.583***
(0.200)
tog (1 -+ R%r_5) 0.274%
(0.158)
Constant 71737 9509 9.074"*  7.212"*  9.563"**  0.561***  9.141***
(0.595)  (0.639)  (0.894)  (0.602)  (0.646)  (0.645)  (0.904)
Manager FE No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No No No No No No No
N 2898 2883 1932 2898 2883 2883 1932
Adjusted R? 0.229 0.233 0.182 0.229 0.234 0.234 0.190
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Revenue Decomposition: Take-Aways

@ Little evidence that PRS is driven by performance-related components
of revenue

» Coefficient on revenue barely diminished

» Robust to including squared returns in the orthogonalization (e.g.,
convexity of flow-performance relationship)

» Explore separate components of revenue (growth)
» Explore dynamic wage response using panel VAR
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Revenue Decomposition: Take-Aways

@ Little evidence that PRS is driven by performance-related components
of revenue

» Coefficient on revenue barely diminished

» Robust to including squared returns in the orthogonalization (e.g.,
convexity of flow-performance relationship)

» Explore separate components of revenue (growth)
» Explore dynamic wage response using panel VAR

@ PPS increases, but economic magnitude of remains modest

» Sensitivity to lagged abnormal return is 0.33, similar to baseline
estimate

» Sensitivity to lagged abnormal return increases to 0.59 with further
orthogonalization
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Performance Evaluation Horizon

@ Estimating true PPS may require more lags of abnormal returns

» Returns are volatile: little signal, much noise when making skill
inference

@ Consistent with current practice

» U.S. mutual fund companies report mean evaluation periods of 3 years
(Ma, Tang, and Gomez, 16)

» E.U. mandates that 40% of performance-based pay be delayed 3 years
starting in 2009

@ But, requiring more lags of abnormal returns introduces selection bias

@ PPS grows to 1.5-1.7, remains economically small, even ignoring
selection issue

@ Robust to using full-sample average of manager abnormal returns or
Pastor-Stambaugh-Taylor (2015) skill measure in XS analysis
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Longer Performance Evaluation Windows

(1) @) (3) O] (5) (6) @
log(Lm,e) log(Lm:e) log(Lm.e) log(Lme) log(Lm,e) log(Lm:e) log(Lm.e)
1og (REVm.r) 0.140"*  0.143*  0.135" 0.141"* 0132 0.131°"
(0.0195)  (0.0220) (0.0256) (0.0222) (0.0256) (0.0255)

log (REVorthy, ;) 0.131%
(0.0256)
log (1 + R;{’p,l) 0.276 0.348 0.348 0.611%
(0.214)  (0.248) (0.249) (0.246)
log (1+ R;fjg_z) 0452 0.573**
(0.193) (0.196)
log (1+ R;’ff_3) 0.286*
(0.160)
Constant 7.2127*  6.939"**  6.871%"*  7.034"*  6.904"*  6.969*  9.136™**
(0.602)  (0.722)  (0.866)  (0.732)  (0.868)  (0.876)  (0.902)
Manager FE No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No No No No No No No
N 2898 2411 1932 2411 1932 1932 1932
Adjusted R? 0.229 0.218 0.188 0.219 0.190 0.190 0.190
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Longer Performance Evaluation Windows

(1) @) (3) O] (5) (6) @
log(Lm,e) log(Lm:e) log(Lm.e) log(Lme) log(Lm,e) log(Lm:e) log(Lm.e)
1og (REVm.r) 0.140"*  0.143*  0.135" 0.141"* 0132 0.131°"
(0.0195)  (0.0220) (0.0256) (0.0222) (0.0256) (0.0255)

log (REVorthy ¢) 0.131%**
(0.0256)

|og(1+R§,{’p,1) 0.148 0276 0348 0.278 0348 | 0366  0.611%*
(0.176)  (0.214)  (0.248) J| (0.214)  (0.249) | (0.253)  (0.246)

log (1+ R;{’g_z) 0.330" 0452 | 0462 0573
(0.163)  (0.193) | (0.197)  (0.196)
tog (1+ R;,{’g_s) 0198  0.286°
(0.157)  (0.160)
Constant 7.2127*  6.939"**  6.871%"*  7.034"*  6.904"*  6.969*  9.136™**
(0.602)  (0.722)  (0.866)  (0.732)  (0.868)  (0.876)  (0.902)
Manager FE No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No No No No No No No
N 2898 2411 1932 2411 1932 1932 1932
Adjusted R? 0.229 0.218 0.188 0.219 0.190 0.190 0.190
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Importance of the Firm

(1) @] ®3) 4 (5) (6) Q)
log(Lm,:) log(Lm:) log(Lm:t) log(Lme) log(Lme) log(Lm.e) log(Lm,e)
log (REVm,t) 0.140"*  0.0750***  0.0631**) 0.0982*** 0.0741*** 0.0649***  0.0418"*
(0.0195)  (0.0145)  (0.0156)] (0.0180)  (0.0153)  (0.0167)  (0.0167)
log (1 + R,i,’f?,l) 0.148 0.0396 0.358** 0.604 -0.0678 0.901* 0.295
(0.176) (0.137) (0.146) (0.368) (0.305) (0.462) (0.342)
log (REVf,_m.¢) 0.0473***  0.0478*  0.0461*** 0.111***
(0.0110)  (0.0259)  (0.0148)  (0.0407)
tog (1+ Rg™,. 1) 0556 00126 0609  0.144
(0.359)  (0.312)  (0.394)  (0.320)
Constant 7.212%*% 8184 7.924*  6.664**  7.301**  6.690**  5.944***
(0.602) (0.609) (0.846) (0.555) (0.731) (0.534) (0.859)
Manager FE No No No No No No No
Year FE Yes Yes No Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No Yes No No Yes No Yes
Firm FE x Year FE No No Yes No No No No
N 2898 2398 2308 2739 2739 2013 2013
( Adjusted R? 0.229 0.426 0.531 0.246 0.407 0.250 0.394
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Importance of the Firm

(1) @] (3) (4) (5) (6) @)
log(Lm,) log(Lm,e) log(Lm,e) log(Lme) log(Lm,e) log(Lm,e) log(Lm,e)
log (REVm,¢) 0.140***  0.0750***  0.0631*** (0.0982*** 0.0741***Y 0.0649***  0.0418**
(0.0195)  (0.0145)  (0.0156) | (0.0180) (0.0153) | (0.0167) (0.0167)
log (1 + R;‘,’f?,l) 0.148 0.0396 0.358** 0.604 -0.0678 0.901* 0.295
(0.176) (0.137) (0.146) (0.368) (0.305) (0.462) (0.342)
log (REVf _m.t) £0.0473*** 0.0478* | 0.0461***  0.111*** ]
(0.0110)  (0.0259) | (0.0148)  (0.0407)
tog (1+ Re,. 1) 0556 00126 0600  0.144
(0.359)  (0.312)  (0.394)  (0.320)
Constant 7.212%* 8184 7.924**  6.664***  7.301***  6.690***  5.044***
(0.602) (0.609) (0.846) (0.555) (0.731) (0.534) (0.859)
Manager FE No No No No No No No
Year FE Yes Yes No Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes
Firm FE No Yes No No Yes No Yes
Firm FE x Year FE No No Yes No No No No
N 2898 2898 2898 2739 2739 2013 2013
Adjusted R? 0.229 0.426 0.531 0.246 0.407 0.250 0.394
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Importance of the Firm: Profits

@] @) (3) (4) (5) (6)
log(Lm,) log(Lme) log(Lme) log(Lme) log(Lme)  log(Lm,t)
log (REVm,t) 0.237***  0.116**  0.205***  0.160*** 0.234*** 0.122%**
(0.0399)  (0.0235)  (0.0370) (0.0332) (0.0410) (0.0244)
log (1 + Rgfjg,l) 0132 -0762*  -0243  -0394  -0.177 -0.748"
(0.443) (0.428) (0.304) (0.290) (0.433) (0.412)
Profit s 1 2.325™** 0.880** 2.494** 1.002** 0.144%** 0.0581**
(0.637)  (0.396)  (0.598)  (0.469)  (0.0363)  (0.0233)
(Profits s_1) x log (1 + R,i,’?;’fl) 0369 1045 0625 0508 0.0253 0.0589"
(0.451) (0.443) (0.331) (0.320) (0.0249) (0.0243)
(Profit ¢—1) x log (REVm.+) -0.133***  -0.0522** -0.135™** -0.0544* -0.00801*** -0.00339**
(0.0389)  (0.0236)  (0.0376) (0.0279)  (0.00222)  (0.00139)
Constant 5.657**  8.094™* = 6.202"*  11.44** 5.642%** 7.965***
(0.774) (0.700) (0.707) (1.869) (0.775) (0.706)
Manager FE No No No No No No
Year FE Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Firm FE No Yes No Yes No Yes
Firm FE x Year FE No No No No No No
N 2535 2535 2535 2535 2535 2535
Adjusted R? 0.250 0.428 0.274 0.633 0.259 0.428
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Importance of the Firm: Take-Aways

@ Manager-level revenue and abnormal return explain 23% of variation
in compensation

@ Adding firm FE and firm-year FE raise that to 43% and 53%, resp.
and reduce sensitivity of pay to own-fund revenue

@ Firm revenue generated by colleagues affects pay with sensitivity of
1/2 that of own revenue

@ Pay is higher in profitable firms, PRS is lower, and PPS higher.
Consistent with anecdotal evidence on bonus pools.

@ Firm revenue exerts independent effect on pay in dynamic VAR
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Other Analysis and Robustness

@ Non-linearities in PPS

@ Dividend and total income

o Big-4 banks

@ Transitions

@ By investment category

@ Alternative performance measures
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Conclusion

@ First study of actual income data for mutual fund managers

@ Key Observations:
@ Pay is much more sensitive to revenue than to performance

* Performance-based compensation options are small or expire
out-of-the-money

@ Elasticity of pay to revenue is fairly small: Bulk of the extra revenues
goes to the fund family, not managers

© Firm-level revenue and profit exert importance influence on manager
compensation

@ Suggests a more holistic approach to the study of incentives and
inference of managerial skill

@ Production function of fund performance takes both manager and
firm skill as inputs
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Importance of the Firm: Big-4 Banks

(1) (2) 3) (4) (5) (©)
log(Lm,e) |05(Lm ) 1og(Lm,)  log(Lm.e) |Gg(Lm r) |Dg(Lm:)
log (REVm,t) 0.140*** 0.0982°**  0.107*** 0.15!
(0.0105) (o 0255) (0.0180)  (0.0243) (o 0205) (0. 0234)
tog (1 + REP2_1) 0.148 0.101 0.604 0.472 0.485 0.315
(0.176)  (0.224)  (0.368) (0.382) (0.388) (0.411)
BigAm,c 1.836° 3313 1.851°
(0.505) (0.654) (0.559)
Big4m,c * 1og (REVim,:) -0.108*** -0.0473 -0.0912°**
(0.0304) (0.0299) (0.0338)
Bigam, < log (1 + Rf,{j;;,) 0.134 -0.167 0.181
(0.290) (0.645) (0.704)
log (REVf,—m.c) 0.0473***  0.0976"**
(0.0110)  (0.0164)
tog (1 + RP2r,, 1) 0.556 0.564 0.441 0.350
(0.359) (0.401) (0.360) (0.408)
Bigm,e = log (REVs, _m.c) -0.133%+~
(0.0271)
Bigap,: < log (1 + R;fz'm,,,) -0.451 -0.0563
(0.587) (0.642)
tog (Profitt, ;) 0.0168""*  0.0214""*
(0.00377)  (0.00502)
Bigapm, = log (Profit},_,) -0.0212°**
(0.00646)
Constant 721277 6.588°""  6.664"""  5.403"**  7.499°**  7.017°*
(0.602)  (0.629)  (0.555) (0.589) (0.637) (0.664)
Manager FE No. No No No. No No
Year FE Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Firm FE No. No No No. No. No
Firm FE x Year FE No No No No No No
N 2808 2808 2739 2739 2533 2533
Adjusted R? 0.229 0.239 0.246 0272 0243 0.256

Big-4 commercial banks have higher after pay (fixed salary), but lower

to manager revenue, firm revenue, and firm profit
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Sensitivity of Pay to Performance

- Non-linearities

1 (2 (3) (4) (5) (6)
log(Lm.) log(Lm:t) log(Lm.e) log(Lmt) log(Lm,e) log(Lm.t)
log (REVm,¢) 0.138™*  0.121***  0.130"**  0.121***
(0.0193)  (0.0240) (0.0195)  (0.0380)
log (1 + Rf.f?q,z) 0.142%** 0.0347 0.0714 0.0221 0.0661 0.0399
(0.0470)  (0.0386) (0.0436) (0.0370) (0.0583) (0.0497)
log (1 + R;b.ffm) 0.179*** 0.0385  0.0926**  0.0172 0.118** 0.0476
(0.0507)  (0.0409) (0.0468) (0.0407) (0.0492) (0.0475)
log (1 + anb.f,lyl,) 0.165***  0.0918**  0.102**  0.0691* 0.0695 0.0530
(0.0527)  (0.0402) (0.0493) (0.0387) (0.0588) (0.0453)
Constant 9.464*** 1154  7.261**  10.27***  7.672*** 1245
(0.633) (2.207) (0.606) (1.848) (0.624) (1.958)
Manager FE No Yes No Yes No Yes
Year FE Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Equity Equity
Controls Yes Yes Yes Yes Yes Yes
N 2898 2898 2898 2898 1740 1740
Adjusted R? 0.151 0.595 0.230 0.615 0.273 0.627
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Non-linearity: Take-Aways
@ PPS is positive and significant for the top quartile of managers by

abnormal return

» Economically small effect: 10% compensation gap between Q4 and Q1
» Smaller still with manager FE: 7% difference
> Not robust to the (largest) subset of Equity mutual funds

» Small compared to Berk and Green model: 80% gap between Q4 and
Q1

@ Reinforces message that PPS is weak
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Non-linearity: Take-Aways

@ PPS is positive and significant for the top quartile of managers by
abnormal return

@ Reinforces message that PPS is weak

@ Estimate talent distribution among our mutual fund managers using
Gabaix-Landier (2008) assignment model

» Find small marginal revenue benefit from adding marginally more
talented manager = Consistent with importance of firm-level
contributions

» Find that tail exponent of manager talent distribution is small
(compared to US CEOs) = Consistent with low PPS

» Details
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Labor, Dividend, and Total Income

(1) ) (3) (4) (5) (6) 7) () (9)
10g(Lm,t) 10g(Dm.e) log(Yme) 10g(Lme) log(Dme) 1og(Yme) log(Lme) log(Dme) log(Ym.e)
Tog (REVpm2) 0.140 00839 _ 0.154 0074l 0.191" 0.0869 0.0506" 0.105"" 0.0686 "
(0.0195)  (0.0694) (0.0200) (0.0153) (0.0665) (0.0156) (0.0150) (0.0701)  (0.0154)
log (1 + R;”LJ 0.148 2.352* 0.542"* -0.0678 2.164* 0.358 0.244* 0.0378 0.261*
(0176)  (0.729)  (0.213)  (0.305)  (1.146)  (0.380)  (0.143)  (0.676)  (0.137)
log (REVf,_m.e) 0.0478" 0309  0.0712*
(0.0259)  (0.134)  (0.0294)
log (1 R2", . ) 00126 2175 0311
(0312)  (1133)  (0.356)
Boardy, L5487 0047 19327
(0513)  (2274)  (0.628)
Boardy,: x log (1 + R;'fg,,) 0649 1330 0.0496
(0322)  (1.428)  (0.395)
Boardp,; x log(REVn,¢) 0.0957***  0.0603  0.126***
(0.0319)  (0.142)  (0.0376)
Constant 7.212% -4.860 6.545"*  7.301"" -9.183* 6.705"* 8.369"** -3.277 8.308***
(0.602)  (3.059)  (0.695)  (0.731)  (3901)  (0.819)  (0.604)  (2982)  (0.652)
Manager FE No No No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE No No No Yes Yes Yes Yes Yes Yes
N 2898 2262 2898 2739 2132 2739 2898 2262 2898
Adjusted R? 0.229 0.187 0.245 0.407 0.398 0.483 0.431 0.403 0.499

Dividend and total income naturally display greater PPS; partly absorbed by firm-level

revenue and firm FE; Board members have higher total pay-revenue (.19 vs .08)

sensitivity ad
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Transitions

(1) (2) (3) (4) (5) (6) (7) (®
1g(Lm.c) log(Lme) 10g(Eme) 108(Lme) 108(Lme) 108(Lm.e) 108(Lm.) log(Lm.c)
log (REVm,¢—1) 0.133***  0.128"** 0.0627 0.134***  0.141°**  0.0845*** 0.139***  0.152"**
(0.0185)  (0.0171) (0.0388)  (0.0184)  (0.0198) (0.0237)  (0.0205)  (0.0310)
log (1 + R;?;_l) 0303* 0348  -0412  0360* 0317 0310  0316° 0425
(0.176)  (0.173)  (0617)  (0.181)  (0.190)  (0.466)  (0.184)  (0.420)
Exitp, ¢ 1121
(0.536)
Bty x log 1+ RIL, ) 0219
(0.503)
Exitp,; x log (REVim11) -0.0891***
(0.0338)
Constant 7.682  7.4917** 0.560 7.342%* 7.658™*  9.132***  7.701***  8.113"**
(0.631)  (0.621)  (2.669)  (0.621)  (0.654)  (0.957)  (0.703)  (0.838)
Manager FE No No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes Yes
N 2898 3263 245 3263 2702 315 2184 518
Adjusted R? 0.224 0.189 0.107 0.200 0.226 0.185 0.210 0.319

Transition 1: Exiting the mutual fund business (columns 1 -4)
Transition 2: Changing firms (columns 5-6)

Transition 3: Changing funds within same firm
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By Investment Category

1) @) (3) (4) (5)
log(Lm:t) log(Lme)  log(Lme)  log(Lme) log(Lm.c)
log (REV .¢) 0.133*** 0.148** 0.0308 0.189*** -0.0234
(0.0194)  (0.0587) (0.0360) (0.0600)  (0.126)
log (1+R#r,) 00776 -0.522 -0278 0.269 0.382
(0.161) (1.041) (0.386) (0.616) (0.885)
Constant 7.532%*  9.884*** 8.754*** 5.401* 19.28**
(0.619) (1.581) (1.089) (2.739) (8.281)
Manager FE No No No No No
Year FE Yes Yes Yes Yes Yes
Category Equity  Allocation Fixed Income Alternative Rest
Controls Yes Yes Yes Yes Yes
N 1740 352 317 439 50
Adjusted R? 0.271 0.253 0.294 0.325 0.272

Equity mutual funds largest category - similar PRS of 0.133.
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Alternative Performance Measures

6] ) 3) @) ©) © 6] (®) 9
108(Lme) 108(Lme) 108(Lme) 108(Lme) 10B(Lme) 108(Lme) 108(Lme) 108(Lme) 108(Lm.c)
o8 (REVnz) 01407 0.4 0140  0.140" 0142 0139"° 0.140" 0140  0.140°
(00195) (0.0193) (0.0196) (00196) (0.0200) (0.0191) (0.0198) (0.0198) (0.0104)
log (1 + R;'fp,,) 0.148
(0.176)
log (1+ R, 00314
(0.0840)
log (1+ Rz ™) 0.0511
(0.125)
I ( yabn, FF3’
og (1+ Ry2T) 0.0727
(0.130)
tog (1+ Ry2. ) -0.0532
(0151)
ValueAdded, .-y 0.0486
(0.0600)
rank (R3tp_) within firm 0.00123
(0.00192)
rank (R327.,)  within firm 0.000806
(0.00192)
log (1+ R;,X;,]) within category 0.0703
(0.106)
Constant 7212 70727 7.165°°%  7.174™° 7574 7188 7.185" 71817 7.189"
(0602)  (059%) (0609)  (0.609) (0.637)  (0595)  (0595)  (0.506)  (0.600)
Manager FE No No No No No No No No No
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Category FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 2898 2808 2885 2885 279 2898 2808 2808 2898
Adjusted R? 020 0220 0228 028 0219 0229 0229 0229 0229

Results on PPS invariant to alternative performance measures, including value added

advocated by Berk and Binsbergen (15).
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Expense Ratios for Index Funds

Expense ratios, Swedish Index funds

8 1 12141618 2

TER (%)

N 4

o

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014
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Flow-Performance Relationship on Abnormal Returns
Similar to Sirri and Tufano (JF, 98)

) ) ®) @) ®) ®)
FLOW;; FLOW;; FLOW;; FLOW;: FLOW;: FLOW;;

LOWPERF; ;1 0.374 -0.317 -0.111 -0.397 -1.008**  -0.485

MIDPERF; + 1 0.175** 0.186** 0.307*** 0.136 0.182* 0.120

HIGHPERF; ;_ 0.977** 0.948** 0.632 1.549***  1.440***  1.974***

Oit—1 0.255 0.815 1.209** 0.556 2.442%**

TER; :—1 -0.0824***  -0.0447 -0.123***  -0.00890  0.0406

Flows to cat.; ;—1  0.0295 -0.00301 0.0822 -0.0202 0.0642

AUM; 1 -0.197*** -0.439***  -0.181***

Fund FE No Yes No No Yes No

Categories All All Equity All All All

N 10576 10576 6295 10576 10576 10633

Adjusted R? 0.081 0.221 0.082 0.005 0.069 0.005
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Firm-level Data Sources
@ Profitability of fund companies: from Serrano

@ Member of board of directors as proxy for partner of the firm - hand
collected socials for board members

@ Income statements on fund companies from Serrano and FRIDA — in
progress

@ Fund managers’ privately held companies (forms K10, K10a, K12) —

in progress — to xplore ties between privately held management
companies and fund companies
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AUM and Wage Distribution in 2015

0 50 100 150 20 20 1 15 1 13 12
N

Cumulative AUM ~ ====--- Cumulative pay ‘

Cumulative AUM ~ ==----- Cumulative pay ‘ ‘

@ Order all managers in 2015 from highest to lowest labor income

@ Cumulative AUM and cumulative wages

@ Rank and file manage a large fraction of AUM and receive a large
fraction of wages
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Transitions

Pay growth

2

Exiting industry
Change of funds

Change of family

variable pl0 p25 p50 p75 p90 | mean sd N
pay growth exiting managers 0.40 0.73 1.02 118 156 1.06 0.71 | 303
pay growth change of family 0.65 0.89 1.07 127 1.59 1.11 0.50 | 498
pay growth change of funds 072 091 106 130 1.58 1.16 0.65 | 759
pay growth full sample 0.67 090 105 126 1.60 124 3.24 | 4738
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Main Results with Controls

10g (REVom)

log (1 + R,'"“’L])
Experme 1
Exper?,_y
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2
-1

Age
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TeamSize -1
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Constant.
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Year FE
Category FE

N
Adjusted R?
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Main Regressions with Value Added

(1) (2) (3) (4) (5) (6) ) (8) (9) (10) (11) (12)
log(Lme) log(Lme) log(Lme) log(Lme) log(Lme) 10g(Lme) log(Lme) log(Lme) log(Lme) 10g(Lmt) log(Lme) log(Lme)
Tog (REVim.c) 0.148"  0.137°* 0.128""

0.148***  0.138***  0.130***
log (1 + Rf"‘?p_l) 0.349" 0357 0.147
Vit 0.129 0.130*  0.000660
NV, e 0.00346  0.0140  -0.0170
Constant 11.05**  6.998*** 9.907*** 13.59*** 9.205*** 11.29*** 13.54*** 9.145"* 11.28"** 11.05** 7.017*** 9.800***
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls+Category FE No Yes Yes No Yes Yes No Yes Yes No Yes Yes
Manager FE No No Yes No No Yes No No Yes No No Yes
Observations 2996 2878 2878 2996 2878 2878 2981 2864 2864 2981 2864 2864
Adjusted R? 0.145 0.243 0.628 0.024 0.154 0.603 0.024 0.153 0.601 0.144 0.242 0.627
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Revenue Decomposition

@ Decompose revenue and explore various components

REVi: )

IOg(REth) = |Og(REth71) + |Og (Wl
mt—

@ Revenue growth is TER growth plus AUM growth

o REV,: o TER Yo AUM,.:
E\REVme1) = "B\ TERm 1 S\ AUMpe: )

@ AUM growth at the fund level

AUM,; bn
AUM,-t,t_l —1=R{ + R + FlowPerfy_1 + RestFlow;
Flow
@ Flow-performance relationship at the fund level
I net X
Flow; — 22t OLREJAUM bRanki—1(Ri™) + a+ cZi—1 + eir .
AUM;—1
FlowPerf RestFlow

@ Define new capital allocated to a manager as

AUMpm:

NewCappm: = log <AUT
mt—1

) — RE, — R — FlowPerfy;_1 — RestFlowp;.
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Revenue Decomposition

Results

Q) @) () [ ©) 0] [ ®)
log(TERm,/ TERme-1)  FlowPerfy—1  RestFlown, NewCapme 10g(Lms) 108(Lme) 10g(Lme) log(Lme)
tog (1-+ R%2.,) 0284 00124 1904 2203 0167 0413  0416° 0244
(0.0728) (0.0129) (0224)  (0225)  (0182) (023) (0.238)  (0.216)
tog (1+ R2_,) -0.0384 0682 -0.148 0170 0219 0748 0788 0723
(0.0825) (0.0206) (0.222) (0.204)  (0248)  (0.415)  (0.422)  (0.237)
log (14 R22_,) 0.258" 000974 0112 00330 0450 0,533
(0.105) (0.0151) 0218)  (0207) (0199)  (0197)
tog (1-+ R%1.5) -0.0000817 000437 00685 -0.0315 0151 0137
(0.0590) (0.0114) (0223)  (0216) (0.160)  (0.161)
log(REVme—1) 0148 0140"*  0136"*  0.136""
(0.0202) (00268 (0.0268)  (0.0268)
log(TERm,e/ TERm,c-1) 0210** 0151 0163  0.163"
(0.0658)  (0.0787) (0.0777)  (0.0777)
FlowPerfy -1 00680 0279 0317 0317
(0.338)  (0.499)  (0.497)  (0.497)
RestFlowin: 00598" 00438 00395  0.0395
(0.0305)  (0.0444)  (0.0440)  (0.0440)
NewCapme 00735" 00637 00620  0.0620
(0.0295)  (0.0405)  (0.0399)  (0.0399)
R, 0126 0197* 0175 0.175
(0.0036) (0.118)  (0.116)  (0.116)
TERpe 018" 772 7670 7670
(4367)  (6207)  (6.218)  (6.218)
Constant -0.00382 0130 00BITC 0253 7SI 7101 7211 9303
(0.00444) (000132)  (0.0204)  (00195)  (0.619) (0884)  (0.892)  (0.888)
Manager FE No No No No No No No No
Year FE No No No No Yes Yes Yes Yes
Category FE No No No No Yes Yes Yes Yes
Controls No No No No Yes Yes Yes Yes
N 1932 1855 1815 1815 2716 1815 1815 1815
Adjusted R? 0.018 0611 0.043 0050 0241 019 0197 0197
Back erformance regressi
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Estimating Talent Distribution among MF Managers

@ Gabaix and Landier (08) propose assignment model where most
talented CEOs match with largest firms

@ Model implies equilibrium wage dynamics much like our specification

log (Lm,t) = d + elog (REV,.+) + f log (REVom.+)

» where REV, ; is the median manager revenue

» Estimates for e = g and f =~y — g identify tail index of the
managerial talent distribution 3 and elasticity of managerial talent
w.r.t. revenue 7y

» Tail index of the revenue distribution a can be identified from
regression (Gabaix and Ibragimov 11):

1
log (REVm ) = ¢ — alog (Rankm,t — 5)
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Assignment Model for MF Managers

1) () ®3) (4) (5) (6)

10g(Lme) 10g(Lme) 108(Lme) 108(Lme) 10g(Lme) log(Lm.e)
10g (REVm.r) 0.126°  0.0097 0.217°* 0.160"* 0.118"" 0.168"

(0.0714)  (0.0801) (0.0703) (0.0376) (0.0442) (0.0484)

(0.0397) (0.0431) (0.0472) (0.0185) (0.0206) (0.0299)
10g (REV, ¢ median2s) ~ 0.0842 00628 0.0210

(0.107)  (0.105)  (0.0728)

(0.0838)  (0.0636) (0.0724)
108 (REV ¢ median50) 00784 00306  -0.0152

(0.0498)  (0.0506)  (0.0395)
(0.0638)  (0.0434)  (0.0585)

Constant 10.29"*  5.611* 1.645 9.810**  6.004***  6.083"**

(1641)  (2576)  (4.398)  (0.986)  (1.385)  (2.171)

(1.265)  (1299)  (2.763)  (1.085)  (0.862)  (1.588)
Manager FE No No Yes No No Yes
Year FE No No No No No No
Category FE No Yes Yes No Yes Yes
Controls No Yes Yes No Yes Yes
N 922 803 803 1848 1607 1607
Adjusted R? 0.013 0.164 0.700 0.044 0.179 0.671

@ ~~ 0.15 — 0.25 << 1: strongly decreasing returns to scale from having more

talented managers run larger funds

@ o =0.82 — 1.11: fund size distribution close to Zipf's law

@ (3 < 0.1: MF talent distribution much less fat-tailed than that of US CEOs (2/3)
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VAR Evidence

Responseof Log P 10 OneSd Shck n Pefomancean Revense ResponseofLogPey
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@ Left: Panel VAR(1) for manager abn. ret., log revenue, log pay

@ Response of log pay to shock in abnormal return; shock to revenue L abn.
ret.

@ Right: Add firm level revenue in 3rd position of VAR

@ Response of log pay to shock in abn. ret.; shock to manager revenue L abn.
ret. ; shock to firm revenue L abn. ret., manager rev
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