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Reputational considerations motivate individuals to supply effort even in the absence of explicit
contractual links between pay and performance. The implicit link arises as the market learns
about the worker’s productivity through the history of performance and competitive forces adjust
the wage as the worker’s expected productivity evolves. Hence future wages respond to current

performance even though the current wage does not. Such implicit incentives are especially
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Abstract

Career concerns are known to provide incentives even when performance-based compensa-
tion is not feasible. Previous literature assumes ability equally valuable everywhere. When
ability is career-specific, individuals can escape bad reputation by changing their careers.
The possibility of changing the career makes collection of reputational rewards less likely
and therefore dampens incentives. However, I show that the wage becomes more sensitive to
the reputation since the market anticipates the workers with good career matches to exert
more effort. This effect countervails the direct incentive-weakening effect of career uncer-
tainty. In fact, it may be so strong that the expected marginal return on the reputation
increases and the worker who is less certain about her career prospects puts in more effort
as a result. I show that equilibrium effort is higher for workers facing moderate career un-
certainty if their effort is sufficiently responsive to incentives. In general, both oversupply
and undersupply of effort can occur in the equilibrium. One way to control the strength
of reputational incentives is to manipulate the timing of information release: delaying the
release of performance data weakens the incentives and can help avoiding excessive effort
supply early in the career.
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strong in the beginning of the worker’s career when performance information is most scarce and
sensitivity of the market’s perception to new incoming information is the highest. However, it
is also in the early years on the labor market when the workers are the least committed to their
careers. Poor performance may be a signal of a bad career match, and often workers interpret it
so and respond by moving to other industries and starting new careers. Neal (1999) documents
that more than half of young men move across sectors when they change their jobs. It has also
been documented that the likelihood of career change decreases with the career tenure.! The
natural explanation to these phenomena is that a significant component of the worker’s ability

is industry-specific and is revealed to the worker gradually over time.

The possibility to change careers effectively protects the worker from the risk of bad produc-
tivity realizations. This could potentially weaken incentives to invest in a career by building up
a good reputation. Indeed, the previously acquired reputation becomes less informative of the
worker’s potential upon a career change. Therefore the worker who believes there is a significant
chance of changing the career in future must be less concerned of establishing a good reputation
for the current career and less compelled to put in effort for that purpose. However, it turns
out that the effect of career uncertainty on the worker’s incentives is not so straightforward.
As I argue below, if effort is sufficiently responsive to incentives, moderate career uncertainty
actually makes reputational incentives stronger because wages become more sensitive to the

worker’s ability.?

I analyze the decision problem of a worker who seeks to establish a reputation in a competitive
industry where firms gradually learn about he worker’s productivity though realizations. I depart
from the setup of Holmstrom (1999) by assuming that productivity is industry-specific, and the
worker has an option to leave the industry and collect a fixed outside option. In the context
of career search the fixed outside option can be interpreted either as an alternative career with
fixed productivity or, as more common in search and matching models, it can be viewed as value
of further search that I do not model explicitly. The outside option can also be thought of as the
value of leisure, which gives the model an important interpretation different from career seach:
the worker decides whether to participate in the labor force or not. The assumption of constant
outside option makes reputation valuable only to those workers who stay in the industry. The
higher is the worker’s posterior expectation of talent, the lower is the chance to leave the career.

This generates the first key distinction from the original model of Holmstrom (1982): incentives

'See Mergenhagen (1991), Neal (1999).
2Career uncertainty is modelled in this paper through the worker’s outside option. Workers whose expected

gains in a current career are close to their outside options are more likely to change careers in future than those
whose expected gains are well above the outside options. An alternative way to think about career uncertainty
is through the variance of the quality of career match. I discuss some comparative static results with respect to

this parameter too.



depend not only on the worker’s tenure but also on the history of performance.® The history of
good performance suggests that the career match is good and the probability of changing the
career is low. This makes reputation in the current career more valuable and induces the worker
to invest in reputation more by exerting more effort. Competitive firms anticipate the worker
with higher perceived ability to work harder and offer a higher wage to compensate not only
for higher ability but also for higher effort. Therefore, the wage increases in perceived ability
at a slope greater than one due to variation in effort across workers of different talent. The
increased wage sensitivity to perceived talent strengthens the worker’s reputational incentives
and countervails the direct incentive weakening career uncertainty effect. The overall strength
of reputational incentives in fact can increase due to career uncertainty if effort is sufficiently

sensitive to incentives.

Variation of effort over time across workers of different talent in career concerns models is
clearly inefficient. In fact, inefficiencies can arise due to both oversupply and under supply of
effort. One way to reduce variability in effort would be to complement reputational incentives
with explicit performance pay, as in Gibbons and Murphy (1992). The alternative route that I
explore in this paper is changing the time of information release. I show that the strength of rep-
utational incentives depends on timing of information release, and that even in the Holmstrom’s

benchmark model it is not optimal to release performance data evenly over time.

In the context of career search, timing of information release plays another important role —
it determines the speed of matching of workers to careers. If this consideration was the only one,
competitive firms would always release performance data as soon as it becomes available, thus
getting rid of the workers who are overpaid relative to their productivity, and compensating
the highly productive workers fairly. This is no longer true when career concerns are taken
into account. Delaying the performance data release may be welfare-improving since it helps
to reduce the excessive strength of incentives early in the career, and also defers the moment
when effort drops to suboptimal level. I provide analytical and computational results on how
optimal timing varies across the workers with different outside options. In general, it is more
costly for workers with higher outside option to stay in the industry and therefore they value
early feedback more. However, since effort is non-monotonic in the outside option, neither is
the optimal time of information release. A familiar example of a situation where most of these
issues arise is the tenure decision for an assistant professor. There are typically two evaluations
before the tenure decision is made, and effort is an important determinant of the candidate’s

success. The implication of the model is that universities with higher turnover of junior faculty

3Holmstrom (1999) assumes that effort is constant across types conditional on tenure solves for an equilibrium
in which this is true. Although he does not argue that this equilibrium is unique, Martinez (2006) proves it in a

model with finite horizon.



should evaluate sooner.

There are two strands in the literature this paper is related to. The literature on job matching
with gradual learning about the match productivity stems from Jovanovic (1979). The focus
of this literature is the job turnover and gradual sorting of workers through jobs. The key
predictions of Jovanovic (1979) are that wages grow with tenure and frequency of separation
of workers with firms decline with tenure. A more recent work by Neal (1999) distinguishes
career search from job search within the career. Neal (1999) argues that a typical pattern of
job search can be separated in two phases: first the worker sorts through careers and then, once
a good career match is found, the search is focused on jobs within the career. He also finds
empirical support for this result. The primary focus of the job-matching literature is learning
about the worker’s ability, and the incentives aspect is typically not explored. This paper focuses
on the reputational incentives of a worker who sorts through careers, and so complements the

job-matching literature.

The career concerns literature started by Fama (1980) and Holmstrom (1999) focuses exclu-
sively on the incentives of a worker whose productivity is gradually revealed through the history
of performance in a competitive labor market. The key results of Holmstrom (1999) are that
the strength of reputational incentives declines with tenure, unless productivity evolves over
time, and that the strength of incentives depends on tenure only, and not on the specific his-
tory of the worker’s performance. Martinez (2006, 2007) analyzes models with career concerns
where the payoffs that are not linear in the worker’s ability: the slope can vary depending on
a task assigned and there can be discrete jumps in wages asociated with promotions. While
the obvious aspect that distinguishes this paper from the rest of career concern literature is
career uncertainty, there is another key distinction that is important. In this paper I argue
that the link between market’s expectations of the worker’s ability and effort is an important
determinant of the strength of reputatoinal incentives, and that responsiveness of wages to the
worker’s perceived ability may vary depending on the equilibrium effort variation across workers
of different talent. This is what drives the counterintuitive result about the increasing strength

of incentives due to career uncertainty.

The rest of the paper is organized as follows. In Section 2, I set up the model and characterize
the equilibrium behavior of the worker. In Section 3, I show that incentives can be stronger
due to career uncertainty and present some computational comparative statics. In Section 4, I
present some analytical and computational results on timing of information release. In Section

5, I summarize main findings and discuss promising extensions.



2 The Model

Consider a worker who starts a career in an industry with competitive labor market. There are
three periods. At the beginning of each period the worker has the choice either to stay in the
industry and receive a wage wy, or to quit and collect a fixed monetary payoff u per period.
The decision to quit is irreversible: the worker who quits in period ¢ collects payoff u in all
subsequent periods.* The worker who continues the career must also decide in each period how
much effort to put in. The choice of effort is not observed by the market. The disutility of
effort, C'(a;), is an increasing and convex function satisfying the following conditions: C’(0) = 0,

limg, 00 C'(at) = 0o. Thus the worker’s utility it period ¢ is

{ wy — C(ay), if continues the career,
Ve =

u, if quits the career in period ¢ or before.

The worker’s industry-specific talent 7 is symmetrically unknown but its distribution is
known to be normal with mean 7; and precision (inverse of the variance) h;. The output of
the worker is a sum of three components, y; = n + a¢ + €, the worker’s unknown ability 7, her
privately chosen effort a;, and a noise component &; whose distribution is normal with mean
zero and precision h.: Output is symmetrically observed by the market and by the worker, but

is non-contractible.

The industry is competitive and the worker receives the wage equal to her expected output,
wy = nf+ay. The "starred" variables, n; and aj, correspond to the market’s expectation in period
t of the worker’s talent and effort respectively. It must be noted that the term "expectation"
is not used here in the statistical sense. Since the worker’s effort is not observed, inferring the
worker’s talent from the history of output observations is not a purely statistical exercise. It
entails some guesswork about the worker’s strategy, and therefore requires understanding of the

worker’s incentives.

If the worker’s strategy is guessed correctly, the standard linear filter can be used to update

the market’s expectation of the worker’s talent upon realization of the output:

«_h

he
Ny = EUl?L 7

hy

where 17 = 7, and h; is the precision of the posterior beliefs in period ¢, that evolves determin-

Y (e —al), t=2,3

istically according to the rule hy = h; + (1 — t)h.. The worker’s own beliefs, 7,, evolve in the

same manner but are based on the actual actions, a,. To simplify notation, let r; denote the

4Trreversibility of the quitting decision is assumed only to simplify the analysis. It can be shown that the

worker will never choose to go back even if allowed.



sensitivity of the posterior in period ¢ to the performance in the previous period, r; = he/h;. In

this notation the updating rule can be written as follows

*

= A—r)nf+re(w—1—a;_y), (1)
e = (I—ro)n+re (Y1 —a—1), t=2,3. (2)

The last component of the worker’s strategy is the quitting rule, that specifies the level of
career-specific talent n t(n;‘ ) at which the worker is indifferent between staying in the industry
and quitting the career, given the market’s expectation nj. It is straightforward to verify that
workers with 7, > n,(n}) will prefer to stay in the industry, and workers with n, < n (n}) will

choose to quit. The competitive equilibrium can now be defined as follows.

Definition 1 The competitive equilibrium is a sequence of wages {wi(n})}s_,,market’s expec-
tations, {n;‘(yt),af(nf)}?zl, the worker’s e:vpectations,{nt(yt)}f:1 , and the worker’s strategy
{n,(n7), at(ng, n}) Y3_, that satisfy the following conditions:

1. The worker’s strategy {nt(nf),at(nt,ni)}?ﬂ mazimizes the worker’s utility given we(ny),
t\13 * (b . %/ %\ 3
{Ut(y )}tzl and {Ut (y )7at (Ut)}t:y

2. The wage equal’s the worker’s expected output, wi(ny) = nf + a;y(n}).

3. The market expectation of the worker’s effort coincides with the worker’s strategy, aj (n}) =

ag (nt’ 77;) |77t:77; .

4. The expectations are formed according to the Bayes rule, (1) and (2), with nj = n;.

One technical remark about the above definition is that a(n,, n; ) must maximize the worker’s
utility conditional on staying in the industry for all n, and 7y, including the off-equilibrium
case 1, <1 t(nz’f ), i.e., when a worker who was supposed to change careers in the beginning of the
period decides to stay in the industry. This is necessary so that the market’s expectations are well
defined in condition 3. Also, the above definition requires that the worker does not randomize
in equilibrium. The difficulty associated with mixed strategies is that they create information
asymmetry: the worker knows exactly what effort level has been chosen in each period, while the
market cannot infer it from the history of performance. This significanly complicates the analysis
without apparent gain in terms of economic insights. Specific assumptions that guarantee that

the worker’s problem has a unique solution in each period will be discussed below.

One straightforward consequence of equilibrium conditions 3 and 4 is that the expectations

of the worker’s ability must be the same for the market and the worker.



Claim 2 In equilibrium n} (y') = n,(y") for all t.

The equilibrium behavior of the worker can be described using backward induction.

Period Three: The worker has no incentives to exert effort in the third period: the current
wage is already fixed and future reputation does not matter because the third period is terminal.
Zero effort implies that the wage in the third period is equal to the worker’s expected talent,
w3 = n5. Also, the decision of the worker about whether to quit or stay is straightforward in
this period. The worker stays if w3 > u and quits otherwise. Let V3(n3,75) denote the worker’s
value in the third period, so that

‘/3(77?” 77;) = max {T’;: ’LL} .

Period Two: In the second period the worker has two non-trivial choices: he must choose his

effort and decide whether to continue with the career. The worker’s Bellman equation is

Va(a15) = ma { 20, max ez — Cla) + £ (s, )] | )
The first-order condition of this problem with respect to effort is

C'(az) = r3[1 — Fas(u + Ang|ny)] (4)

where Fy3(.|n,) is normal c.d.f. with mean 7, and precision hahs/he, and Ang = 5% —n3.> Note
that while both 73 and 73 are random variables from the period two perspective, Ans is not.
Indeed, (1) and (2) imply that Ans = r3(Aay + Aag), where Aa; = a; — aj.

It is evident from the first-order condition that the workers with higher expected ability exert
more effort in the second period, since Fy3(u|ns) is decreasing in 7,. Intuitively, since ability is
industry-specific, the workers with high 7, are more likely to stay in the industry in the future

and therefore are more likely to benefit from the effect of their effort on future reputation.

Applying the implicit function theorem to the first-order condition yields

Oaz(n,n3) _ rsfas(u+ Amgln,) (5)
Iy C"(ag)

where fa3(u|ny) is normal p.d.f. with mean 7y and precision hohs/h.. This result will be
essential for understanding the worker’s incentives in the first period. Equilibrium condition 3

implies that the market should expect better workers to exert more effort in the second period,

’See the appendix for details on the derivation of the first-order condition.



and this should be reflected in the wages offered to workers of different talent. It is useful to
contrast this result with the findings of Holmstrom (1982). In the limiting case as u — —o0,
the first-order condition (4) takes the form C’(ag) = r3. This implies that regardless of their
talent all workers exert the same effort, and the only source of variation in the expected output
among workers is their talent. This means, in particular, that w)(n3) = 1 in the world without
career uncertainty. When career uncertainty is introduced, the wage becomes more sensitive to

the worker’s talent, and this is summarized in the following claim.
Claim 3 In equilibrium, wh(ns) =1 + r3 faz(ulni)/C"(az) > 1.

Proof. See Appendix. m

Intuitively, the above claim means that due to career uncertainty marginal returns to reputa-
tion in the second period become higher. How significant this increase in the wage sensitivity is
depends on how convex is the disutility of effort, as measured by the second derivative. If effort
disutility is "not too convex", then variation in returns to effort leads to significant changes in
the effort supplied. Therefore the wage, which is equal to the expected output, is sensitive to

the changes in probability of staying in the industry.

From the perspective of the first period, higher wage sensitivity in the second period means
that conditional on staying in the industry returns to effort are higher in period one. The overall
strength of incentives also depends on how fast the probability of staying in the industry declines
with u. To determine which effect is stronger one has to analyze the worker’s problem in the
first period. But before proceeding to the first period problem, it is useful to establish one more
property of the period two wage. Let Q: denote the equilibrium level of expected talent of the
worker who is indifferent between changing the career or staying in the industry in the beginning

of period t. Then the following result must be true.
Lemma 4 In equilibrium, w(n;) < ws(n}).

Proof. See Appendix.

The above lemma states that the worker is willing to tolerate a lower wage in period two than
in period three. This is a version of a well-known result of Jovanovic (1979) on the job turnover:
the worker becomes more demanding to a current wage as variance of future wages decreases and
the chances of having a good wage draw in subsequent periods diminish. However, the above
result is stronger: the reservation wage increases from period two to period three despite the
fact that the worker is compensated for non-negative effort in period two, so the difference in
reservation wages does not follow from Q;“ increasing over time. However, it is a straightforward

corollary from this result that Q; < Q; = u, which will be useful in the subsequent analysis.
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Period One The worker’s Bellman equation in period one is
Vi) = max {3 e = Cler) + EVaCionm) .

After some manipulation®, the first-order condition simplifies to

C'(a1) = E (v + rara fag(ulny) /C" (a2) + 73 [1 = Pog(ulno)] [y = 3 ) [1 = Faz)] . (6)

where F1a() is a normal c.d.f. with mean 7, and precision hihg/h.. In the first period the choice
of effort affects the worker’s future payoffs through the following channels: (1) it increases
perceived ability in period two, (2) it increases effort expected by the market in period two, and
(3) it increases perceived ability in period three. These three channels correspond to the three
components of the sum at the left-hand side of equation (6). In this limiting case as u goes to
—oo and career uncertainty disappears the first order condition simplifies to C'(a1) = 79 + 13,
the Holmstrom’s benchmark. Only the first and the third components of the sum remain, and
they both increase. It is only the disappearing second component that could make incentives
weaker as career uncertainty vanishes. One parameter that determines the significance of this
component and nothing else in the model is convexity of the disutility of effort function, C”().
If C"() is small, then the effort varies a lot among workers of different ability, and the the wage

is more sensitive to the worker’s ability.

To determine from (6) whether it is possible that incentives become stronger as the outside
option u increases and career change becomes more likely, it is necessary to characterize the
career changing rule, 77, as a function of u. This rule, 77 (u), must solve the following indifference

condition

w(ny) = Claz(ny)) + Em3lny, n3 = w) Pr(ng = ulny) + uPr(ns < uln,) = 2u,

and there is no closed-form solution to this equation. However, there is a way to circumvent

this problem which I describe in the following section.

3 Does Career Uncertainty Weaken Incentives?

While it is not feasible to evaluate the strength of incentives in the first period directly from the
first-order condition, one can construct a lower bound in a way described below. The strategy

will be to show that for some model parameters this lower bound will be greater than o +73, the

See appendix for details. To keep the expression simple the equilibrium conditions An, = 0 and An, = 0 are

imposed.



solution for the case without the outside option. To keep derivation simple I will assume that
the disutility of effort is a quadratic function, C(a) = a?/2c so that C’(a) = a/c, C"(a) = 1/c.”

In this case the first-order condition (6) takes the following form:
a1 = cE (ra + crors fog (ule) + 3 [1 = Fag(ulny)] | ma = 1) |1 = Faa(or)] - (7)
Proposition 5 The equilibrium effort level a1 can be bounded from below as follows:

a; > c (’I”Q -+ cr2r3f13(u) + 73 [1 — F13(u)]) [1 — Flg(u)] , (8)

where fi3(.) and Fi3(.) are normal p.d.f and c.d.f. respectively with mean 1, and precision
his = hihs/ (2h.).

Proof. In the Appendix. =

The above proposition significantly simplifies the task of evaluating the strength of incentives
in period one. In particular, if u = n;, then (8) simplifies toa; > ¢ (27“2 + QCrgrg\/m + 7“3) /4,
and it can be verified that the right-hand side exceeds ¢(r2 +r3), the Holmstrom’s benchmark, if
5h1 + The < cy/hehy (h1 + 2h.) /7. Intuitively, this condition requires that ¢ must be sufficiently

high, i.e., the effort must be sufficiently responsive to incentives. It is the variation in expected

effort that increases wage sensitivity to perceived talent, and the higher is wage sensitivity, the
stronger are incentives. Figure 1 depicts a comparative statics results: the right-hand side of (8)
as a function of w. If Ay is high enough, the equilibrium choice of effort is non-monotone in the

outside option.

"The main purpose of this assumption is to simplify expositon. The results can be generalized for the case of

an arbitrary convex function with second derivative bounded from above.
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Figure 1: The choice of effort as a function of the outside option, a lower bound for h; = 4,
he =1

As u — —oo and the career uncertainty disappears, the equilibrium effort converges to the
benchmark value given by C’(a1) = 79 + 73, that corresponds a three-period version of the
original model analyzed by Holmstrom (1999). In the interval (uj,us) the equilibrium effort
exceeds the benchmark value. In this region career uncertainty strengthens the incentives to
build up reputation. In terms of model parameters, this is more likely to occur when h; and h.
are high, i.e., when there is not too much talent heterogeneity in the population of workers and
learning is relatively fast. As u increases, the the probability to stay in the industry in the next

period goes to zero, and so does the equilibrium effort.

3.1 More Comparative Statics

Below I present some computational comparative statics results. Figure 2 depicts how the
equilibrium effort in period 1 changes depending on the precision of the signal. The more
informative is the signal, the more sensitive is the next period wage to current performance.

Therefore, the effort curve shifts up as h. increases.

11
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Figure 2: Effort increases as the quality of signal improves.

The variable on the vertical axis of figure is the marginal cost of effort, which in case of
quadratic disutility of effort function is just rescaled effort. The efficient level of effort corre-
sponds to C'(a1) = 1, and it is evident from the above figure that the equilibrium effort may
exceed this level if h. is high enough. Excessive effort in the early years of a career is typical
in career concerns models and is usually treated as inadvertent evil. In Section 4 I study how
by manipulating the timing of information release firms can vary the strength of incentives and

improve efficiency.

Figure 3 shows how the equilibrium effort changes depending on the precision of the prior
beliefs about the worker’s ability, hy. The more dispersed is the prior, the less it matters, and
the wider rage of workers is affected by the career uncertainty. While only upper and lower
bounds on effort can be derived analytically (the dashed curves), the actual curve (solid line)

can be obtained computationally.

12



effort

effort

Figure 3:

1.4

12 -

0.8 \

\ 0.8
=
L
0.6 \ ® 06
0.4 0.4
0.2 \ 0.2
0 : 0
-3 2 -1 0 1 2 3 - - 3
outside option outside option
0.8 0.5
. /\\ A
h=1,h =2 0.4 h=1,h,=4 |
0.6 e 1] e
05 0.3 \
5
0.4 =)
5]
0.3 0.2 —_ |
0.2
\ 01
0.1
0 ; 0 .
-3 2 -1 0 1 2 3 - 1 0 2 3

outside option

14

1.2

outside option

Equilibrium effort (blue solid), lower and upper bounds (magenta and black dashed

lines respectively).

The more precise is the prior, the lower is the value of additional information, so the incentives

become weaker on average as h; increases. However, the spike around u = 0 becomes more

pronounced in relative terms. For all computational comparative statics 1; = 0, and this is

where incentives seem to be the strongest. By Claim 3 the wage is most sensitive to the worker’s

reputation when foz(u|n3) is maximized, and this occurs at w = n3. Since in equilibrium the

expectation of 75 is 7, it is natural that incentives must be strong around v = 7. In fact,

the peak of ay is slightly to the left of zero because there is also a negative effect on incentives
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associated with decreasing probability to stay in the industry.

The comparative statics with respect to the precision of the prior beliefs about the worker’s
ability is especially important because h; can be thought of as an alternative measure of career
uncertainty. The more precise is the prior, the more can be learned about career prospects just
from comparing the prior expectation of the ability n; to the outside option. It is also natural
to expect the incentives to become weaker as h; increases. Intuitively, the more precise in the
prior belief about the worker’s ability, the less sensitive is the posterior expectation, and hence
the future wage, to the worker’s performance. Below figure demonstrates that incentives indeed
become weaker monotonically as h; increases in the world without career uncertainty. However,
when the outside option is introduced, the strength of incentives does not monotonically decrease
in h1. The non-monotonicity arises because hi affects the wage sensitivity to the worker’s ability.
According to Claim 3, wh(n3) = 1 + r3fas3(u|n’)/C"(az2), where precision of fag is hohg/he,
an increasing function of hy. When h; is close to zero, the incentive-strengthening effect due
to increasing w)(n3) dominates, and the equilibrium effort increases as quality of the prior

information improves.

1.6 T T T T T T T

Effort

02 1 1 1 1 1 1 1

0.5 1 15 2 25 3 3.5 4
Precision of the Prior, h1

Equilibrium effort as a function of hy, precision of the prior. The solid line corresponds to the
optimal effort under career uncertainty, and the dashed line corresponds to the Holmstrom’s

benchmark, the world with a single career. Parameter values: w =0, n; = 0.
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Figure 4: The worker’s expected output in the first period as a function of expected ability, n;.

These graphs depict the worker’s expected output in period one as a function of expected ability.
When the signal is sufficiently informative (h. is high), the expected output is non-monotonic in
ability. The decrease in expected effort is so sharp that it dominates the increase in productivity
due to higher ability so that workers who are inherently more productive produce less. This local
"overqualification" effect arises due to the decreasing expected marginal return on reputation

that works through the next period wage.
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4 Timing of evaluation

Typically the strength of reputational incentives declines over time as information accumulates
and the worker’s future perceived ability becomes less and less sensitive to his current perfor-
mance. In fact, it is possible that for some time in the beginning of the career the worker puts in
too much effort. In this section I show that it is possible to avoid the periods of excessive effort
by manipulating the timing of information release. I assume that time is continuous t € [0, 3]
and the worker’s output follows a Brownian motion with drift n + a(t), variance 1/h., so that
the cumulative output y(¢) is normally distributed with mean nt + f(f a(7)dr and variance t/h..
Further I assume that the worker’s performance is not observed continuously, but, just as in
the previous section, there are two points in time when information is released, t; and ¢o. It is
important to emphasize that there is no informational asymmetry regarding the worker’s out-
put at any point. Neither the firm nor the worker has access to the performance data before
it is released, and once it is released it is symmetrically observed by all market participants.
In the previous section these points of observation were exogenously fixed to t; = 1,t3 = 2. In
this section the firms will be allowed to vary t; at their choice. As it will be evident from the
analysis, the earlier the worker is evaluated the first time, the stronger are the incentives to work
hard prior to the evaluation, and the weaker are incentives after the evaluation. Therefore, by
manipulating the timing of the first evaluation the firm can vary the aggregate surplus in the
relationship. And since in the competitive environment all surplus is captured by the worker,

the market outcome will result in maximal welfare of the worker.

The timing of evaluation also has important turnover implications. For a fixed outside option
the worker’s with lower ability prior generally prefer to be evaluated sooner. These workers work
at a lower starting wage are more likely to be sorted out of the industry in the future. They prefer
the sorting to occur sooner and therefore benefit from earlier evaluation. However there is also a
sorting-related cost associated with early evaluation. The sooner the first evaluation occurs the
less precise is the signal released at that point. So even in the absence of the effort-smoothing

considerations the decision when to release the performance information is non-trivial.

To make the last step in the transition from continuous time to discrete time with periods of
unequal length it remains to show that the worker will never find optimal to vary effort unless

there is new information released.

Lemma 6 Let a(t) be an arbitrary measurable policy function of the worker which specifies

effort as a function of time fort € [tq,ty,]. Then there exist a constant-effort policy a such that

/t " at) — Clalt)dt < (ty — ta) (@ — C(@).
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Proof. Consider a = tib a(t)dt/ (t, —ts). Since f(a) = a — C(a) is a concave function, the
above result is a direct consequence of Jensen’s inequality. =

The setup modifications are as follows. Let ¢; be the time of the first evaluation (so that
t1 = 1 corresponds to the original setup). Then precision of the first signal is ¢1h., and precision

of the second signal is (2 — t1)h.. The posterior after the first signal will be

_mhi+ )/t — ar(0)] hety _ mba + (y1(t1) — a1 (t1)tr) he
hi +t1he hi +t1he

na(t1)

i

and the posterior after the second signal will be

(t) = mhi+ (yi(t) — traa(t1) +ya(ts) — (2 — t1)az(tr)) he
sttt = hi + 2h.

Let ro(t1) = he/(h1 + het1), and r3(t1) = he/(h1 + 2h:) = r3 be the corresponding posterior

sensitivities, the analogs of r5 and r3 in the original setup.

Claim 7 As the length of the first period increases, the effort in the first period decreases and

the effort in the second period remains unchanged.

Proof. In the Appendix. m

While finding the optimal timing of evaluation analytically is not feasible, the diagram below

depicts the optimal delta as a function of outside option that is computed numerically.

03

02

01

0

3 01

02 -

03 -

04 -

05 -

06 -

outside option
Figure 5. The optimal timing of the first evaluation as a function of the outside option.

Parameter values: hy =1, h. = 0.5, C” = 0.15

The workers with high outside option prefer early feedback, while those whose outside option is

lower prefer their effort to be smoothed over time.

17



5 Conclusion

This paper has studied the reputational incentives of a worker facing career uncertainty. It has
been shown that although the opportunity to "erase" bad histories by changing careers insures
the worker against the low ability realizations, in does not necessarily weaken the incentives
to build up reputation. While the probability of collecting reputational returns decreases due
to career uncertainty, the reputation becomes more valuable conditional on keeping the career.
The latter effect arises because the market expects workers with higher ability to exert more
effort, since they are less likely to quit in the future and therefore are more likely to benefit from
good reputation. This effect is not present unless there is a possibility to escape bad reputation,
and it can be so significant that overall strength of incentives increases. Its strength is primarily
determined by sensitivity of effort to rewards, as measured by the second derivative of the
disutility of effort. If effort varies a lot depending on career prospects, then the competitive
wage is more sensitive to reputation, and incentives to build up reputation are stronger. Also,
higher precision of a signal and lower precision of prior expectations make incentives stronger
early in the career. In fact, incentives can be excessively strong in the beginning of the career
and this can cause efficiency loss. By changing timing of information release the employers can

manipulate the strength of incentives and avoid this problem.

There are several labor market phenomena to which the results of this model are directly
related. Firms are typically reluctant to hire "overqualified" workers. In the context of this
model, this can be interpreted as comparing two workers of equal expected ability, but one of
them having more skills that do not affect productivity in the position he or she seek but are
productive elsewhere. This worker has a higher outside option and a higher chance to quit in
the future. The direct effect of greater career uncertainty for overqualified workers is that their
expected returns on reputation are lower and therefore they exert less effort. However, as I show
in the model, under certain conditions the wage is more sensitive to reputation for workers with
better outside options, and this effect countervails the direct incentive-weakening effect of career

uncertainty so that "moderately overqualified" workers can be also more motivated.

The role of the outside option is in the model is to induce the worker to abandon the career
after bad histories. Alternatively, one could argue that there are exogenous forces that prevent
employment at low wages, e.g. minimal wage regulations or unions. The prediction of this model
is that an increase in the minimum wage would have an adverse effect on all workers, since future
separation becomes more likely, and therefore reputational incentives weaken. Importantly,
the minimum wage regulation affects not only those whose expected productivity is close to
the threshold, but also those who are at the beginning of their careers and are facing greater

uncertainty about their labor market prospects. Unemployment benefits have a similar effect
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too since they make the search for a new career cheaper.

Finally, the role the outside option plays in determining the strength of reputational in-
centives increases the returns to specialization when workers choose the composition of skills
at the pre-market human capital investment stage, as in Kovrijnykh and Kovrijnykh (2005).
When career concerns are taken into consideration, workers have an incentive to bias® their skill
composition and acquire more skills specific to a single industry. This not only increases the
worker’s productivity in the first-choice occupation but also acts as a commitment device by
decreasing the outside option. The uncertainty about career choice therefore decreases, and the

reputational concerns become stronger.

Appendix

Derivation of the first-order conditions for the second period.

Holding the beliefs of the firm fixed, period two effort affects the worker’s payoff in period three
through two channels. It increases the expected output of period two, and which enters into the
firm’s period three estimate of the worker’s talent. Higher perceived talent means (a) higher
wage in period three, and (b) a lower probability of separation. The firm’s period three estimate

of the worker’s talent is

ny = (L—r3)n; +r3(y2 —a3)
= (1 —=r3)n5+7r3(n+az+¢c—aj).

In equilibrium it is normally distributed with mean 73 and precision hog given by

hahs
hos = .
23 ha

Let fa3(.|n) denote the normal p.d.f. with mean p and precision hgz, and let Aa; denote the
worker’s deviation from the effort expected by the market, Aa; = a; —af Assume that Aa; =0,
so that the worker did not deviate in period one. This implies that 15 = 7,, and 13 = n3+r3Aas.
The worker is indifferent between staying in the industry or changing the career if 75 = wu,

or,n3 = u — r3Aaz. In this notation the worker’s problem can be written as

o0

max wy — C(az2) + / (03 + r3Aa2) fa3 (n3]n2) dng + ukas (u — r3Aaz2|n,) + C(0).

u—rsAasz

8The bias is relative to the optimal choice of skills when effort is inelastically supplied, i.e., in absence of career

concerns.

19



The first-order condition for this problem is

o0

—O"(az) + raufas (u — r3asln) + / v fas (nslng) ding — rufas (u — rsAazliy) = O,

u—rsAag

which simplifies to

—C'(az) + r3[1 — Fp3 (u — r3Aas|n,)] = 0.

This condition corresponds to the maximum if the second order condition is satisfied,
—C”(ag) + 7"32,f23 (u — T3ACL2‘772) <0.

Since fa3(.) is bounded from above by \/has /27, the following condition on the model parameters

must be satisfied
—C”(az) + 7“32,\/ h23/2ﬂ' <0.

Lemma 4

In equilibrium, wa(n;) < w3(n3)-

Proof. The indifference condition of the worker who decides whether to stay in the industry is

w(n,) — Claz(n,)) + E(nz|ny,n5 > w) Pr(ng > ulny) +uPr(ng <uln)) = 2u.

Since ag on the left-hand side of the indifference condition is chosen optimally, it must also be

true that the value of the worker who exerts zero effort must be weakly less than 2u :
w(ny) — C(0) + E(i3lny, 73 = u) Pr(iz > ulny) + uPr(ns < uln;) < 2u,

where 73 is the expectation of the market given ag = 0, i.e., 75 = 73 — r3az(n,). Since C(0) =0,
and E(7j3]n.,, 75 > u) > u, the result follows:

wa(n,) < u=wsz(n,)-

Derivation of the first-order conditions for the first period

maxw; — C(a1) + EVa(n3,m5), (9)

al
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where V5 is the continuation value of staying in the industry after period one, is defined as

follows.
Vo = H}IE;X {'UJQ - C(a2) +FE [V3(773777§)] ,QU}

= E1|wa(n3) — Claa(ng,m3)) + E2[V3(nz,m3)|n2] [0y > ﬂg} Pr (772 > QQ) + 2uPr <n2 > ﬂz) :

The first-order condition therefore is

26EV2(77§7 772)

—C'(a1) +r s =0.
By the envelope theorem,
OEVa(n3.ms) _ [dwz(né) OBRVs (13, 03) |- } Pr (772 > )
o3 dns o3 dnmsy -2 -
[ B L B 1 ()] |21 1 ()

B /7700 _1 * W + % [1- F23(U|772)]] dF12(n3)-

-2

Given this result he first-order condition can be written as

Saz(uln3)
C//( )

—Cl(a1) + / ro + 1273 +7r3[l — F23(U|772)]} dF12(ne|my) =0
n, Lt

To make sure this condition corresponds to a maximum one has to verify that the second-

order condition holds.

28 EV2(7727772)

_C”(al) 2 anSQ < 0

Or, writing down 0% EVa(n3,m5) /0032 explicitly,

fa3 <U|ﬂ2> dn,

~Ca) = oot rars =g o4 (1= Fantulny)| | iz (1) G

d
+7”3f23(uf772) ] dF12(n3lny) <

o0 2h23(u - 77’2‘)f23(u‘77§)
+/77 |:7’27'3 C"(az)

-2

Substituting dg2/da1 =79, dﬂg/dal = r3, and using integration by parts, the above expression

simplifies to

—C"(a1) + /oo {7“2 + 7”27“3“}0203,(,1(‘!;27;) +rg[l — F23(UI?72)]] 2h12(ng — m1) fr2(n2]m1)dng < 0.
n
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This can be further simplified (at the cost of excessive restriction on parameters) as follows

—C"(a1) + /7700

o

LA

—C"(a1) + /00 -

~C"(a1) +/Oo<>

T9 + Tor3

ro + 1ror3

T + T2T3

fas(ulny)

C”(ag)
fa3(uln,)
C”(ag)

fa3(uln,)
C”(ag)

s [1 = Fas(ulng)]

+ 73 [1 — Faz(ul|ny)]

+ 73 [1 — Faz(ulny)]

2h12(ny — 771)f12(772’771)d772

2h12(ng — n1) f12(n2]m1)dng

2h1215 f12(n2]0)dny

< —C"(a1) + 2hya [ro + r2/1r3 + 73] / n2.f12(12]0)dn,
0

—C"(a1) + [r2 + r2/r3 + 3] V/h12/2m < 0.

<

The first step restricts the range of integration to the region where the integrand is positive. The
second step is just a change of variables. The third step makes use of the second-order condion
of the next period, —C”(ag) + 2 fa3 (u — r3Aa2|ny) < 0, and also replaces 73 [1 — Faz(u|ny)] by
r3, so that the integrand increases. Finally, at the last step the integral is evaluated. Again,
as in the second-order condition for period two, the above condition puts a lower bound on the

second derivative of the disutility of effort.

Proposition 5 The equilibrium effort level a; can be bounded from below as follows:

a; > c¢ (T‘Q + CT2’I°3f13(U) + 73 [1 — Flg(u)]) [1 — Flg(u)] , (10)

where fi3(.) and Fi3(.) are normal p.d.f and c.d.f. respectively with mean 1, and precision

Proof. Since as(n,) increases monotonically in 74, the participation constraint defines a lower
bound on perceived talent, 1, at which the worker is willing to continue with his current career.
It follows from Lemma 4 that Ny < U, SO the participation constraint is satisfied in particular if

7y > uw. With this in mind, it is straightforward to verify that (7) implies that

a1 > cE (hs + crars faz(u) + r3 [1 — Fag(u)]) Prng > u]. (11)

Let Fj2 denote the c.d.f. of n3, which is normal with mean 7n} and precision hia = hihg/he.

Then (11) can be rewritten as

o0

[1 = Fos(u)]dFi2(n3) | [1 = Fiz(w)].  (12)

ay >c [?”2 + 67“27“3/ faz(uw)dFi2(n3) + 7"3/

—00

Below I demonstrate how expression (12) can be simplified to obtain (8).
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/ fa3(n3)dFi2(n3)
/ 12728 exp —h12 (1 771)2 — hag (u — 772)2} dng
* /h12h23 < «  hiani + h23u>2 hi2has 2 «
ex (h12 + h — u — d
/oo p{ 12 23) (| M5 — his + B3 hg + has ( n1) M2
highos highgs (0 — n*)Q}
21 (g + hag) * °\ Tua + has !

(h h B0 S e d

X /oo \/7 { 12 + hag) ( hs T -
hiahas h12h23 . 2}

\/Thz?, e =) = fisw)

where fi3(.) is a normal p.d.f. with mean 7} and precision hiz = hihs/ (2h.). The simplified

expression for hi13 can be obtained as follows:

_ hi2ha3 _ hih3hs _ hihahs _ hihahs _ hihs
hi2 + h23 hg (hlhz/he + h2h3/h€) ha (h1 =+ hg) hE (th) th ’

Similarly,
/ 1~ Fyy(u) dFia(ng) = 1-— / P (u)dFra(15)

- / Fas (3 Fra () el

—0o0 v —Uu

= 1- f13(m3)dnz =1 — Fi3(u),

—Uu

where Fi3(.) is a normal c.d.f. with mean 7] and precision hiz = hihs/ (2h.) .

Claim 7 As the length of the first period increases, the effort in the first period decreases

and the effort in the second period remains unchanged.

Proof. The second period problem of the worker is
max {(wz — C(a2)) (2 — t1) + E [Va(n3, 73)], 2u — 8}, (13)
and the corresponding first-order condition is
(2 —t1)C"(a2) = (2 = t1)r3[1 — Fas(ulny)] -
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Dividing both sides of the above first-order condition by (2 — ¢1) yields (4), and this proves the
first part of the claim: incentives in the second period must remain unchanged as ¢; changes.

The first period problem of the worker is
max (wy — Ca1)) b+ B V3 (3, ma)

where V3 (n3,1,) is given by (13). The corresponding first-order condition is

HO'(a) = B <<T2<t1) N r3ra (t1) f23(u|772)) (2 —t1)t1 +raty [1 — FQg(U’?h)]’ Ny > 7]2> [1 — Flg(HQ)} .

C"(ag)
(14)
A straightforward application of the implicit function theorem completes the proof,
da
a0 = (B0 —ra(0) B (14 rsfos(ulng)/C"(a) | my > m,) |1 = Fro(m,)] /C" (@)
on,
- o HW(tl) +rarz (t1) f23(u|ﬂ2)/0" <a2 (ﬂ2)>] (2 — t1)ts + 73ty [1 - F23(U|QQ)H /C"(a1) < 0.
[
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