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minants of compensation in the United

States. We suggest that compensation
systems should be viewed as an integral
part of the production process. We also
wish to highlight the diversity in observed
systems of pay that is often overlooked
when examining wage trends from a
macroeconomic perspective.l A goal of
the work reviewed here is to introduce
compensation models that make predic-
tions based upon observed job characteris-
tics, and illustrate how compensation form
may respond to changes in both the nature
of work and labor-market conditions.

The extent to which we are able to relate
compensation to job characteristics is very
much limited by the data. Fortunately, avail-
able data sets do have some information that
we can use. In this essay we use both the
National Longitudinal Survey of Youth (NLSY)
and the Panel Study on Income Dynamics
(PSID) to explore these issues. These data
are not perfect, but they do provide infor-
mation on some quite distinctive compen-
sation practices. Table 1 reports the
incidence of pay method by occupation for
the NLSY. Workers were asked if during
the current year they received any of the
following types of compensation:

1. Hourly: Pay that depends upon the

number of hours worked.

2. Salary: Pay by fixed period, such as
weekly, monthly or yearly. Hours of
work may vary from pay period to
pay period, with no corresponding

This paper explores some of the deter-

change in salary.

3. Piece Rate: Payment based upon the
number of pieces produced by the
worker, typically a supplement to
hourly pay. For the PSID, workers are
also asked if they are paid a combi-
nation consisting of an hourly rate
and a piece rate.

4. Commission: Pay based upon some
dollar measure of output, such as
sales in the last period, typically
commissions supplement salary pay.
For the PSID, workers are also asked
if they are paid a combination con-
sisting of a salary and commission.

5. Bonus: Pay above one’s salary or
hourly pay that is not contractually
linked to a measure of performance,
and hence its level is at the discretion
of the employer.

6. Promotion: Movement to a higher
rank, usually, though not always,
associated with greater pay.2

This list does not exhaust the types of
pay that we observe in practice, though it
does move beyond the types of pay that
would be considered in most macroeconomic
models. In the next section, we briefly review
the standard agency model. This model,
the starting point for the economic theory
of contracts, helps us understand the
conditions under which a firm should
link measures of performance to pay. As
Table 1 illustrates, however, explicit pay-
for-performance contracts are by no means
ubiquitous. In a later section entitled
“Opportunism and Contract Complexity,”
we will explore the limitations of the agency
model in the context of Williamson's (1975)
concept of opportunism.

When the employment relation is com-
plex, then pay-for-performance contracts
are incomplete, and hence workers may
engage in inefficient opportunistic behavior.
A solution to this problem, discussed in a
section entitled “Relational Contracts,” is
to use a relational contract that delays
specifying rewards and exact performance
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1 However, there are a large
number of possible models of
compensation, as nicely out-
lined in the review of Ritter and
Taylor (1997).

2 See the Data Appendix for the
exact question pertaining to
pay-for-performance in the
NLSY.



3 See Hart and Holmstrom
(1987) for a good overview of
the agency model. See also
Gibbons (1995) for a more up-
to-date review of this literature.
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Table 1

Pay Method by Occupation

National Longitudinal Survey of Youth (NLSY) 1988-90

Occupation Hourly Salary Piece Rate  Commission Bonus Promotion
Managers and admin.except farm 19.98% 80.02% 0.68% 9.84% 28.46% 18.91%
Writers, artists, etc. 21.84% 78.16% 2.30% 9.20% 17.24% 14.94%
Sales workers 25.07% 74.94% 0.78% 37.98% 25.58% 11.37%
Prof., tech, except eng. techn. 27.94% 72.06% 0.43% 1.99% 15.46% 13.76%
Personal service workers 36.81% 63.19% 1.84% 20.25% 9.20% 9.82%
Secretaries 37.20% 62.80% 1.02% 1.37% 11.60% 13.99%
Engineering and science techn. 42.37% 57.63% 0.00% 5.09% 9.32% 18.64%
Clerical and unskilled 1* 43.18% 56.83% 1.34% 3.12% 13.21% 16.32%
Office machine operators 43.88% 56.12% 0.84% 1.27% 13.50% 14.77%
Clerical and unskilled 2** 48.76% 51.24% 1.99% 1.74% 10.20% 14.93%
Transport equip. operatives 50.48% 49.52% 3.38% 8.21% 13.53% 10.14%
Food service workers 52.46% 47.55% 0.52% 1.29% 7.49% 11.37%
Mechanics and repairmen 53.16% 46.84% 4.54% 9.56% 9.89% 12.16%
Cleaning service workers 54.46% 45.55% 1.49% 0.50% 7.43% 9.90%
Craftsmen and kindred 1*** 60.32% 39.68% 2.67% 1.60% 10.68% 17.97%
Precision machine operatives 60.44% 39.56% 36.81% 1.10% 9.34% 10.44%
Laborers, except farm 60.71% 39.29% 6.02% 1.88% 10.34% 13.16%
Health service workers 65.99% 34.01% 2.03% 0.51% 8.63% 9.65%
Textile operators 66.67% 33.33% 9.76% 0.71% 11.43% 10.00%
Operatives exc. precis. machines
and textile 68.93% 31.07% 8.75% 1.79% 10.54% 7.32%

* From bank tellers to meter readers for utilities (Census 301 to 334)
**From shipping clerks to ticket agents and other miscellaneous clerks (Census 374 to 395)
***Erom auto accessory installers to machinist apprentices (Census 401 to 462)

expectations until after the worker has
selected effort. Under the appropriate con-
ditions, this provides a solution to the
problem of opportunistic behavior. More-
over, it has the empirical prediction that
firms are more likely to use bonus pay
rather than efficiency wages when labor
markets are tight. We test and find some
support for this hypothesis. The final section
of the paper contains concluding remarks.

AGENCY THEORY

The agency model begins with a prin-
cipal who wishes to hire an agent to carry
out a task, usually involving the assets

owned by the principal.® There are three
basic ingredients in such a model:

1. The agent is risk averse.

2. The output of the agent is a

stochastic function of effort.

3. The agent’s effort is imperfectly

observable.

For simplicity, assume that the principal
is risk neutral, given that the agent is risk
averse, this implies that the individual
would prefer to receive a fixed income
stream that is independent of the project’s
fortunes. Given that effort is not easily
observable, however, this may give rise to
moral hazard: The agent may choose less
than the efficient level of effort. The prin-
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cipal can provide incentives for performance
by making the agent’s pay conditional
upon the available performance measures.

More formally, suppose that the agent’s
preferences are given by:

(€)

where as income and e e{L,H} is low or
high effort. The utility for income is assumed
to be twice differentiable, and satisfy
u'(w) >0,u"(w) <0 for every 0. The
disutility for effort satisfies ,>¢>0. The
effort of the agent results in a stochastic
output denominated in dollars, Y € Y C i,
as well as a vector of performance measures,
m={ml,...mn} € M. Letf (y,m) denote the
joint distribution of y and m as a function
of effort, where it is assumed that f, (y,m) >
0 for all (yym)eY xM.* Let us further sup-
pose that it is efficient for the agent to
produce a high level of effort (otherwise
the problem is trivial), and that the
principal offers a wage contract that is a
function of the observable signals (y,m),
given by w + c(y,m).

In this case the principal agent
problem is given by:

U(a),e) = u(w)—ue,

@ fgga)xf(y—C(y,m))fH (y,m)dydm,

subject to:

3) E{U (c(y, m), H)} >U, and

@ {u(e(y.m)H)} = E{u(c(y.m).L)}

where

E{U(c(y,m),e)} =

J’u(c(y, m)) fH(y, m)dydm -U, .

Constraint 3 is the individual rationality
constraint that ensures the agent receives
as much as his or her next best alternative,
denoted U. The next constraint, 4, is the
incentive constraint that ensures that the
agent prefers to work hard rather than to shirk.

Notice that even though the principal
cannot directly observe the actions of the
agent, the contract is designed so that in
equilibrium the agent chooses to work
hard. Assuming that the solution can be
characterized by the first order conditions
for the optimum, then the optimal
contract solves the following equation:

1
©) u'c*(y,m) -

where 1 A= 0 are the LaGrange multipliers
associated with constraints 3 and 4,
respectively. If there were no moral hazard
problem, then constraint 4 would not be
binding, and A=0 with the optimal
contract given by a constant wage csatis-
fying W(@=1/0(@Q)=1/u
The interesting case is when moral

hazard is a problem, and A>0. In that case,
the sensitivity of the contract to y and m
depends upon the behavior of the
f

(

likelihood ratio r(y, m) = gef fL ym) . When

H(y.m)
the likelihood ratio is a decreasing function
of y, called the monotone likelihood ratio
condition, then the optimal contract will be
increasing iny. This condition implies that
F,, first-order stochastically dominates F,
(though the converse is not true). As
discussed in detail by Hart and Holmstrom
(1987), the intuition is that a high y signals
high effort, and the agent should receive a
greater reward. In equilibrium the principal
has correct expectations concerning worker
effort, and the signaling effect is to provide
ex ante incentives, and does not provide
information to the principal per se. The sig-
naling perspective does provide guidance
about when additional measures of perfor-
mance should be incorporated into the
optimal contract, as shown in the following
proposition.®

Proposition 1. Suppose that the solution
to the principal agent problem satisfies the
first-order condition 5, then the optimal con-

4 This is the so-called fullsup-
port assumption that is a neces-
sary (though not sufficient)
condition to use the first-order
approach to characterize the
optimum. Harris and Raviv
(1979) show that if the sup-
port moves with effort then one
can implement the first best.
We also assume that the densi-
ty is a differentiable function of

tract c* (y,m) depends upon the signal m, yandm.
if and only ar(y,m)/am; #0 for some value 5 See Holmstrom (1982) for
(y.m). more details.
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8 We use a linear probability
model rather than a logit or
probit because we can better
control for selection effects and
misclassification error. The

main drawback of a linear prob-

ability model s that it is less
efficient, but in general it is
more robust to specification
errors than a nonlinear model
would be. Note also that the
standard errors are adjusted
for group effects (see e.g.,
Moulton, 1986) and that we
take into account possible
selection (into occupation)
effects. See MacLeod and
Parent (1997) for complete
details.

-

To correct for misclassification
error, we borrow from Krueger
and Summers (1988).
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For example, if m, represents the clothes
of the agent or their hairstyle, and these
provide no information concerning their
effort, then they should not enter into the
optimal contract. Any other measures,
however, such as customer complaints,
supervisor reports, etc., that provide
additional information concerning perfor-
mance above and beyond y should be
included in the optimal contract, even if
the contract already depends upon y.

Consider for example a sales person
who is paid on commission. Sales is a dis-
crete variable that depends upon a number
of factors, including price, buyer preferences,
store location, etc. Hence a sale may be
made even if a salesperson is rude (for
example, the buyers had to purchase the
good immediately and could not search
further). Rudeness, however, is likely to
affect the probability of a sale in many
cases. Even if the sale is consummated,
the optimal contract would entail a penalty
if the customers report to the manager that
the salesperson is rude. The model
predicts that even a single report of rude-
ness should generate a negative financial
consequence, and more generally, as Gib-
bons (1995) observes, agency theory
generically predicts a sensitivity to
available performance measures that we
rarely observe in practice.

Some Evidence

To understand why performance-pay
contracts are not ubiquitous, we begin by
looking at some of the determinants of
performance pay. Even if agency theory
is not a complete model, it still provides
important insights into the necessary
conditions for the use of a performance
measure. In particular, jobs for which
the cost of obtaining good measures are
low should have a higher incidence of per-
formance pay. As we can see from Table 1,
we have data from the NLSY that describes
certain types of performance pay during
the 1988-90 period. Unfortunately, no
questions pertaining to the characteristics
of the jobs were asked in the NLSY during
the 1988-90 period. But such questions

were asked in 1979 and 1982, which we
can use to carry out a preliminary investi-
gation of the relationship between
performance pay and job characteristics.
The relevant question in those years was:
“We would like to know what kind of
opportunities this job offers you. How
much opportunity does this job give you?
A minimum amount, not too much, a
moderate amount, quite a lot, or a
maximum amount?

1. To do a number of things (variety).

2. Deal with people.

3. For independent thought or action
(autonomy).

4. Friendships.

5. To do a job from beginning to end
(probe if necessary: that is, the
chance to do the whole job)
(complete TASK).”

Answers are re-coded to zero if respon-
dents answer either “a minimum amount,
not too much, or a moderate amount,” while
they are re-coded to one if respondents
answered either one of the last two possibil-
ities. For each one of 20 occupation cells,
we compute the average of the answers in
both the 1979 and the 1982 surveys.

We then merge these averages to each cor-
responding occupation category for the
1988-90 period. This, of course, is a crude
way to proxy the different dimensions of the
jobs, but we think that it is not too unrea-
sonable to assume that jobs that are in the
same occupation cell may share some
common characteristics.

In Table 2 we report the results from a
linear probability model of different types
of performance pay.6 Given that piece rate
workers also are categorized as wage earners
(notice that all workers are categorized as
either wage or salary workers), then we can
ask what job characteristics are associated
with the use of piece rates. These results
are reported in the first two columns, with
the second column correcting for biases
that may be introduced due to misclassifi-
cation of worker occupation.”

Notice that requiring workers to perform
complete tasks is negatively related to the
use of piece rates. This may suggest that
individuals on straight wages are more
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The problem can be illustrated formally
with a simple model of employment based
upon the multitasking model of Holmstrom
and Milgrom (1991):

1. The principal and agent agree on
compensation and expectations for
performance (which may include
the continuation of a previous
agreement).

2. The state of the world w, 0Q
is revealed.

3. The agent divides a time endowment

of Y among k different tasks: y, 00,

. The principle pays the agent W,

. Both principle and agent decide
whether to continue the relationship
or not.

The date is denoted by the subscript t,
and K is the number of possible tasks. The
twist upon the previous literature concerns
the interpretation of the state of nature.
Suppose that both the costs and benefits of
different actions are unknown ex ante; for
example, a fireman may not know which
house will catch fire; how difficult it will be
to put out the fire; nor is he able to antici-
pate the set of actions that will need to be
carried out upon entering the burning
house. A state space that incorporates
uncertain costs and benefits for each of the
possible tasks can be defined as follows:

[S20F

where a, D{al,...,a"}

denotes one of n levels of productivity for
task k, while

B {8 8"}

represents one of the m cost levels for task
k. The total benefit from an effort choice
y, is defined by dy, (boldface represents a
vector), while the total cost to the worker
of producing this effort is

Q)

K

c(y.p=y (Biyﬁ - 5(yn)f)-

i=1

The quadratic term implies that the marginal
cost of effort in a single task is increasing
with effort, ensuring an interior optimum.
The function qdy,) is 1 if y, is positive and
zero otherwise, which implies that there is
a fixed cost f of supplying a positive level
of effort to a particular task. When there
are a large number of tasks this implies
that the individual will supply effort to
only a subset of possible tasks.

The benefits and costs have been modeled
as functions, however it is explicitly assumed
that a measurement system does not exist.
Consider a secretary who carries out a variety
of tasks including typing, answering the
phone, filing, making travel reservations, etc.
The costs and benefits for these different
activities vary with the day-to-day demands
of the office. For example, several people
in the office may need to go to the same
conference, raising the productivity of allo-
cating time to travel plans, and resulting in
a cutback in typing throughput. On the
cost side, if the conference occurs during a
busy period (for example college convocation),
then one may have to call several hotels to
find accommodations. Not only do these
costs and benefits vary in an independent
way from day-to-day, it is not clear (at least
to me) how one would construct a measure-
ment system to directly compare the costs
and benefits of the different actions.

Notice that in the principal agent model
it assumed that all signals, m, are verifiable
and can be used to construct an explicit
contract; however the y, are assumed to not
be measurable. Here, we suppose that the
Y, can be observed, but there exists no
contractible m. For example, if one had a
measure of individual contribution,

m, =a'y,, this could be used to construct
an efficient, explicit contract. For many, if
not most jobs, it is very difficult to construct
such a measure.

The lack of a measurement system
aggregating performance implies that the
contract must explicitly describe each state
and specify the appropriate associated
action.® This is common in many contracts.
For example, the contract for a singer at a
concert may explicitly list acceptable rea-
sons, such as laryngitis, that excuse the
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9 This assumption can be con-
trasted with the agency
approach to compensation as
outlined in Baker (1992) and
Holmstrom and Milgrom
(1991). This work examines
the optimal way to incorporate
imperfect signals of worker per-
formance into the pay package.
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V19410: This is the overtime hourly rate
for workers not paid either a salary or an
hourly rate.

Since no information on overtime
hours is available before 1984, we could not
compute an estimate of overtime income
for the years 1976-83. Thus, we simply
deleted from the sample all workers who
report working overtime between 1976 and
1983 and those who report positive hours
of overtime work between 1984 and 1991.14
We also deleted commission workers.

It is worth repeating that we may have
a noisy measure of bonuses paid. The reason
is that the questions on overtime are not
clear cut because workers were NOT asked
to report any overtime activity during the
previous calendar year. Instead, they were
asked to report all overtime work not already
included in the usual hours per-week worked.

Measures of Local Labor Market Con-
ditions. From the beginning of the PSID
to interview year 1989, questionnaires were
sent to state employment offices asking
about current labor market conditions in
these counties. Specifically, the unemploy-
ment rate measure refers to a specific period
during the corresponding interview year.
For interview year 1976, the reference
month is August; for interview years 1977-
79, it is November; for interview years
1981 and 1983, it is December, while for
interview years, 1982, 1984-88, it is
September.

Starting with interview year 1990, they
replaced the variables about the availability
of unskilled jobs and unemployment rates
with the average annual unemployment
rates for the respondents’ counties for the
calendar year prior to the interview. These
figures come from the U.S. Bureau of Labor
Statistics (BLS) Local Area Unemployment
Statistics Program. The industry (1 digit)
level unemployment rate series also comes
from the BLS.

YRestricting the sample to 1984-
91 and using the amount earned
in overtime to compute bonus-
es does not change the results,
apart from the standard errors.
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