








mentarities between different CEOs across time, and many other features
were assumed away, to allow the model to stay in a reasonably tractable
form. To resolve the problem that the observed market values depend on
the expected course of the whole CEO market in the future, the world was
assumed to be stationary in a very strong sense: Total factor productivity
is assumed to grow at the same deterministic rate at every firm, and each
firm to match with a CEO of current ability forever. Clearly the empirical
results must be taken with a grain of salt: They are simply based on the
assumption that the model is true.

We have shown that plausible (i.e., very small) differences in ability
among CEOs and a tractable assignment model of CEOs and firms can
together generate the high levels of observed CEO pay as part of a perfectly
competitive equilibrium. There are certainly other sensible explanations for
the size-pay relationship and the current setup does not allow us to test our
model against them. By no means do we claim to have shown that CEOs are
not “overpaid” as our assignment model does not include that possibility.
(For example, a market-level version of the skimming view could be that
there is a “stealing technology” that allows CEOs to steal more at bigger
firms—hence the robust size-pay relation. Presumably this technology would
come with some decreasing returns to scale, since the ratio of CEO pay to
market value is decreasing in the latter).>> We believe that the matching of
CEOs with exogenously heterogeneous firms has a genuinely important role
in driving the competitive levels of CEO pay, but not that competition is
the sole force behind CEO pay. While much work remains to be done, we
hope to have shown that assignment models have much to offer in helping

to understand the determination of CEO pay levels.

References

ANG, JAMES AND GREGORY L NAGEL (2006): “The Influence of Peers on
CEO Pay Since 1970.” Working paper.

BERTRAND, MARIANNE AND SENDHIL MULLAINATHAN (2001): “Are CEOs
Rewarded for Luck? The Ones Without Principles Are.” Quarterly Journal

32Quch “scalable” stealing would be consistent with the options backdating found in
Yermack (1997).

31



of Economics, 116, pp. 901-932.

BAKER, GEORGE P AND BRri1aN J HALL (2004): “CEO Incentives and Firm
Size.” Journal of Labor Economics, 22 , pp. 767-798 .

BEBCHUK, LUCIAN AND YANIV GRINSTEIN (2005): “The Growth of Exec-
utive Pay.” Ozxford Review of Economic Policy, 21, pp. 283-303.
CLEVELAND, WILLIAM S (1979): “Robust Locally Weighted Regression and
Smoothing Scatterplots.” Journal of the American Statistical Association,
74, pp. 829-836.

CUNAT, VICENTE AND MARIA GUADALUPE (2006): “Globalization and the
Provision of Incentives inside the Firm: The Effect of Foreign Competition.”
Columbia University working paper.

FRYDMAN, CAROLA (2005): “Rising Through the Ranks. The Evolution of
the Market for Corporate Executives, 1936-2003.” MIT Sloan working paper.
GABAIX, XAVIER AND AUGUSTIN LANDIER (2007): “Why has CEO Pay
Increased do Much.” Forthcoming in the Quarterly Journal of Economics.
GAYLE, GEORGE-LEVI AND ROBERT A MILLER (2005): “Has Moral Hazard
Become a More Important Factor in Managerial Compensation?” Carnegie
Mellon University working paper.

HAYES, RACHEL M AND SCOTT SCHAEFER (1999): “How Much Are Differ-
ences in Managerial Ability Worth?” Journal of Accounting and Economics,
pp. 125-148.

HIMMELBERG, CHARLES P AND R GLENN HUBBARD (2000): “Incentive Pay
and the Market for CEOs: An Analysis of Pay-for-Performance Sensitivity.”
Columbia University working paper.

JENSEN, MICHAEL C (1986): “Agency Costs of Free Cash Flow, Corporate
Finance, and Takeovers.” American Economic Review Papers and Proceed-
ings, 76, pp. 323-329.

KoopMmANS, TJALLING C AND MARTIN BECKMANN (1957): “Assignment

2

Problem and the Location of Economic Activities.” FEconometrica, 25, pp.
53-T76.

Kostivk, PETER F (1990): “Firm Size and Executive Compensation.”
Journal of Human Resources, 25, pp. 91-105.

Lucas, ROBERT E JRr (1978): “On the Size Distribution of Business Firms.”
Bell Journal of Economics, 9, pp. 508-523.

MANNE, HENRY G (1965): “Mergers and the Market for Corporate Control.”

Journal of Political Economy, 73, pp. 110-120.

32



MAYER, THOMAS (1960): “Distribution of Ability and Earnings.” Review of
Economics and Statistics, pp. 189-195.

MONTGOMERY, CYNTHIA A AND BIRGER WERNERFELT (1988): “Diversifi-
cation, Ricardian Rents, and Tobin’s q.” RAND Journal of Economics, 19,
pp. 623-632.

MurpHY, KEVIN J (1999): “Executive Compensation.” in Handbook of La-
bor Economics Volume 3, edited by Orley Ashenfelter and David Card, pp.
2485-2563.

MurPHY, KEVIN J AND ZABOJNIK, JAN (2004): “CEO Pay and Appoint-
ments: A Market-Based Explanation for Recent Trends.” American FEco-
nomic Review Papers and Proceedings, 94, pp. 192-196.

OsTrOY, JosepH M (1980): “The No-Surplus Condition as a Characteriza-

7

tion of Perfectly Competitive Equilibrium.” Journal of Economic Theory,
22, pp. 183-207.

— (1984): “A Reformulation of the Marginal Productivity Theory of Distri-
bution.” Econometrica, 52, pp. 599-630.

OYER, PAUL (2004): “Why Do Firms Use Incentives That Have No Incentive
Effects?” Journal of Finance, 59, pp. 1619-1649.

PALia, DARIUS (2000): “The Impact of Regulation on CEO Labor Markets.”
RAND Journal of Economics, 31, pp. 165-179.

PARRINO, ROBERT (1997): “CEO Turnover and Outside Succession: a Cross-
Sectional Analysis.” Journal of Financial Economics, 46, pp. 165—197.
ROSE, NANCY AND ANDREA SHEPARD (1997): “Diversification and Execu-
tive Compensation: Ability Premia or Managerial Entrenchment?” RAND
Journal of Economics, 28, pp. 489-514.

ROSEN, SHERWIN (1982): “Authority, Control and the Distribution of Earn-
ings.” Bell Journal of Economics, 13, pp. 311-323.

SATTINGER, MICHAEL (1979): “Differential Rents and the Distribution of
Earnings.” Oxford Economic Papers, 31, pp. 60-71.

— (1993): “Assignment Models of the Distribution of Earnings.” Journal of
FEconomic Literature, 31, pp. 831-880.

TEULINGS, COEN N (1995): “The Wage Distribution in a Model of the
Assignment of Skills to Jobs.” Journal of Political Economy, 102, pp. 280—
315.

TERVIO, MARKO (2003): “The Difference that CEOs Make: An Assignment
Model Approach.” Chapter 2 in Studies of Talent Markets, Ph.D. Thesis,

33



MIT.

TINBERGEN, JAN (1956): “On the Theory of Income Distribution.”
Weltwirtschaftliches Archiv, 77, pp. 155-175.

— (195%): “Some Remarks on the Distribution of Labour Incomes.” in In-
ternational Economic Papers, no. 1. Translations prepared for the Interna-
tional Economic Association, edited by Peacock, Alan T et al., Macmillan,
pp. 195-207.

YERMACK, DAvID (1997): “Good Timing: CEO Stock Option Awards and
Company News Announcements.” Journal of Finance, 52, pp. 449-476.

34


marko
Cross-Out

marko
Replacement Text
1


a[1]

a"'[ ij §—

a[i] |

afi:]

a[0]

ooooo

y[1]

yii

yl0]

0 b[o] by P by b

Figure 1. Comparative statics in the multiplicative case.

The increasing graph covers both the active matches {b, ¢(b)} above b[0] and potential but inactive
matches below b[0]. The three decreasing graphs are the isoquants for levels of output y[0], y[i*],
and y[1]. The entire shaded region is the equilibrium wage of the highest ability type, a[1]. The dark
shaded region is the decrease in wage and increase in profits for the highest types if the matching
graph between quantiles i* and 1 were to shift up to the dashed line.
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CEO pay in 2004
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Figure 2. Relation of CEO pay and firm rank by market value in 2004. The smoothed relation (obtained with
the Lowess method) appears upwards biased in the graph because the pay levels are depicted on log scale.
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Figure 3. Value of CEO ability and rents to CEOs relative to baseline ability, at the 1000 largest firms. In “Cross
Sections” the profiles of ability are inferred separately in each sample year, whereas in the “Time-invariant”
specification the distribution of ability is forced to be constant over time. The parameter assumptions with the most
extreme results are shown for both specifications (see Table 1 for details). All values are in 2004 dollars.
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Figure 4. Impact of CEO ability by reference firm.'

' The counterfactual difference that CEOs would make to economic surplus created at the reference firm if they were to replace the actual
CEO at the reference firm. The value is calculated under two assumptions of the model parameters (A and B, defined in Table 1). The red
line depicts the difference in actual pay of the CEOs relative to that of the reference rank.
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Figure 5. Inferred CEO abilities at 1%, 250™, 500", and 750™ largest firm (relative to 1000™) by year.
Dashed lines give the average over this time period, used as the time-invariant distribution of ability
in Section 5.3.7

? This figure is based on calibrations with parameters from column A in Table 1; the picture is very similar with other parameter scenarios,
except for the scale of afi//af0], which get larger the higher the assumed share of adjustable capital 6.
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Figure 6. The difference in pay between the CEOs of selected ranks and the baseline (1000™) CEO.
“Actual” pay refers to the smoothed CEO pay and “Modeled” pay refers to the CEO pay level generated by
the assignment model while imposing time-invariant distributions of ability and firm size, and size-neutral
productivity growth.> All values are in 2004 dollars.

3 The parameters used in these calibrations are same as in column A, Table 1. The effect of assumed parameters on these figures is
negligible. Parameter assumptions (within the assumed set) make only negligible (below 1%) difference to the fitted wages so only
one fit is shown.
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Figure 7. Predicted market values in the time-invariant calibration.” All values are in 2004 dollars.

* The parameters used in these calibrations are same as in columns A and B, Table 1. The market values are calculated under the two
assumptions of the model parameters that generate the most extreme results (within the assumed set).
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Table 1. Value of existing CEO ability at 1000 largest firms (2004).
Values in $Billions.

Assumptions (A) (a2) (c) (b2) (B)
Discount rate (r) 0.08 0.08 0.05 0.05 0.05
Growth rate (g) 0.02 0.02 0.025 0.025 0.025
Share of Adj. Capital () 0 0.4 0.4 0.4 0.8
Rate of impact fading (A) =0 w0 0.5 0.1 0.1
Counterfactual rent
to CEOs
Results (A) (a2) () (b2) (B) (A) (B)
Value over Baseline 24 .97 24.75 23.36 23.12 21.33 0 0
Value below Max 3.16 3.17 3.25 3.27 3.40 2.85 3.36
Value over Median 7.12 7.09 6.89 6.86 6.62 1.81 2.00
Actual totals
CEO pay 7.12
CEO rent* 4.39
Market value 12,584.6
* Rent = Pay - Baseline pay ($2.7m)
Table 2. Total CEO rent under counterfactual firm size (2004).*
Pay over baseline pay; all values in $Billions.
Counterfactual
Market Value
Reference firm (A) (a2) (c) (b2) (B) (A) (B)
1000th largest 1.70 1.71 1.78 1.79 1.92 1,221.9 6,673.6
500th 577 574 559 555 5.30 4,140.5 8,945 4
1st 516.4 510.3 469.3 462.5 413.3 370,663.3 108,255.2

Actual totals

CEO rent 4.39
Baseline pay x 1000 2.73
Market value 12,584.6

* See Table 1 for the details of parameters assumptions (A)-(B).
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