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Abstract

We report a gift exchange experiment in which there are no opportunities for reputation or
repested play game effects. In each play of the game, firms make wage offers to workers, and
workers respond by either accepting or rgecting an offer and determining an effort level. Higher
effort levels are more codtly to workers and there is no mechanism for firmsto punish or reward
workers based on their effort. Congstent with the partid gift exchange hypothesis workers
provide more effort at higher wages, but undergraduate students provide substantidly less effort
than do MBAs. Evidence suggests that this difference results from differencesin prior work
experience that carry over into the laboratory. Firms non-binding effort requests are a least
partidly honored by undergraduates and MBAsS, and result in asignificant increase in overdl
effort for undergraduates (but not for MBAS). Workers do not provide more effort to lower
productivity firms even though it is relaively more coslly for these firmsto offer higher wages.
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The partid gift exchange hypothesis (Akerlof, 1982, 1984) proposes that norms of
fairness and reciprocity can affect wages and employment in an otherwise competitive labor
market. Some firmswillingly pay employees in excess of the market-clearing wage. Inreturn
these firms expect their employees to supply greater effort than if wages were a market-dearing
rates. Thispartid gift exchange hypothesisis one of severd efficiency-wage theories explaining
why wages exceed market-clearing levels. The distinguishing characteristic of the Akerlof
mode isthat it provided the first explicitly sociologica mode leaeding to the efficiency wage
hypothesis (Ydlen, 1984); amodd in which socid conventions and principles of gppropriate
behavior, not entirdy individudigtic in origin, provide the motivation for employers paying more
than the market-clearing wage.

This paper examines the Akerlof model in an environment where workers receiving
higher than minimum wages can provide minimum effort without fear of any punishment. Our
experiment congsts of afinite number of two-gage games. In the first stage, firms post wage
offers. Inthe second stage, workers accept or reject offers, and those accepting offers choose an
effort level. Higher effort levels are more cosily for workers, but provide firms with greater
profits. Since the gameis repeated a finite number of times, and there is no opportunity to build
reputations because firms and workers are anonymous and are re-matched in each period,
gtandard economic theory predicts that workers will provide minimum effort and that firms,
anticipating minimum effort, will offer minimum wages. However, condstent with amodd in
which socid conventions and common sense notions of fairness guide employer-employee
behavior, this does not happen. Rather firms and workers avail themsdlves of the considerably

higher joint payoffs to be had by firms offering above minimum wages and workers responding



with above minimum effort levels. In thisrespect our results replicate those reported by Erngt
Fehr and his colleagues (Fehr, Kirchsteiger, and Riedl, 1993; Fehr, Kirchler, Weichbold, and
Gachter, 1998) in a series of experiments:?

In designing a new experiment to investigate gift exchange in labor markets we had two
purposesin mind. First, we wanted to see whether, and to what extent, Fehr’ s results would
replicate inthe U.S. Fehr and his colleagues have conducted their experiments exclusively in
European countries (e.g., Austria, Switzerland and Russia). Researchersin cross-cultura
organizationd behavior have pointed out the potentid problems with generdizing theories and
empirica findings acrass nationa boundaries without regard to culturd differences that may
affect their vdidity. Thisis particularly rdevant to the partid gift exchange hypothesis, resting
asit does on the notion of socid conventions. One of the distinguishing attributes of the U.S. is
the Sgnificant role that persond, individua success plays in the motivation of workers
(Hofstede, 1980, p.376). Thus, we were interested in seeing the extent to which workersin the
individudigtic U.S. society would engage in gift exchange, and how gift exchange behavior
might vary between the U. S. and more socidist cultures?

Our second purpose in conducting a new experiment was to add a market variable that
had not been previoudy investigated in a two- age game: differencesin firm productivity. Itis
important to investigate this because firms competing in the labor market typicdly do not have
identica productivity levels. An interesting empirica question is whether workers, knowing that

higher wages are more costly in terms of forgone profits for low productivity firms, will respond

Field surveys of compensation executives (e.g., Agell and Lundborg, 1995; Levine, 1993) aswell as |aboratory
experiments conducted by psychologists (for reviews see Greenberg, 1982; Mowday, 1979) support these results as
waell.

2After starting this research we became aware of Charness (1998) who conducted a gift exchange experiment at
University of California, Berkeley. We discuss this paper in relation to our resultsinthe discussion and conclusions
section.



with greater effort than to high productivity firms at comparable wage rates® Both equity theory
(Adams, 1965; Waster, Berscheid, and Waster, 1973) and models accounting for reciprocity in
economics (Rabin, 1993) suggest that Since a given wage represents alarger gift from alow
productivity firm, workers will respond with greater effort.

A third, unanticipated, focus of the study isto compare responses of U.S. undergraduate
students with those of MBA students. This focus was mativated by the results of our initia
experimental sessons with undergraduates in which we found substantialy lower effort levels
and lower wages than Fehr and his associates had reported. This gave rise to the following
conjecture: The primary work experience of most U.S. undergraduates conssts of minimum
wage jobsin which the socid convention cals for minimum effort in response to minimum
wages. Therefore, the employment context in which we framed our experiment might have
didted minimum effort as a carryover from subjects experience with these minimum wage jobs.
In contrast, MBA’ stypica work experience is with higher tier jobs, exactly thosejobsinwhich
gift exchange is hypothesized to exist. Did experience with gift exchange in the workplace, in
conjunction with the contextua framework of our experiments, evoke the menta scriptslearned
in the workplace, resulting in higher effort levels and higher wages for the MBAS?

We report two experiments investigating these issues. Experiment 1 establishes that
athough both MBAs and undergraduates engaged in gift exchange, the extent of gift exchange
was substantialy higher inthe MBA sessons.  However, we faled to find any differencesin
workers effort levels, controlling for wages, between high and low productivity firms.

Experiment 2 was designed to follow up on the low gift exchange levels for

3Fehr, Gachter, and Kirchsteiger (1996) study athree-stage game in which firms had different productivity levels.
Thethird stage allowed firmsto punish or provide a bonus to workers after observing their effort. Thisprovidesthe
firmswith alast mover advantage, which was exercised, and makes the experiment fundamentally different from

ours.



undergraduates by adding an unenforcesble “requested effort level” aong with the wage offer.
We introduce requested effort for two reasons. Fird, it permits usto indirectly determineif the
differences across subject pools observed in Experiment 1 were the result of different
experiences with the labor market context. 1f lack of experience with gift exchange in labor
markets was the cause of lower undergraduate reciprocation in experiment 1, then the posted
effort trestment may increase the sdience of the relationship between wages and effort, thereby
partidly compensating for our undergraduates lack of familiarity with gift exchange in labor
markets. Second, this trestment permits us to directly test the conjecture that posting non
binding effort requests increases workers' overdl effort level (Fehr, Kirchsteiger, and Riedl,
1996, Fehr and Gachter, 1998). Our data are consistent with the first hypothesis, but only
partidly consstent with the second hypothesis as there isa sgnificant increase in overdl effort
levels for undergraduates compared to experiment 1, but no effect on overdl effort levelsfor
MBASs. Our data aso show that dthough firms receive less effort than requested, requests for
gredter effort are at least partialy honored, holding wages constant, even when this does not
resultin any overall increase in effort levels, as was the case for MBAs.

The gtructure of the paper is asfollows: Section |1 outlines the basic experimenta design.
Sections I11 and 1V report the results of experiments 1 and 2, respectively. Section V reports the
effect on firm profitability of offering aove minimum wages. A concluding section summarizes
our main results and relates them to other findingsin the literature.

[l. Exparimentd Design

Our labor markets consisted of one-sided posted offer markets. Each market period had
two stages. In stage one, firms made wage offersto workers. These were posted on a

blackboard vishle to dl participants with offers for high and low productivity firms posted in



separate columns. Wages were posted in random order within each column adong with the firm's
identification number (which, in order to prevent any opportunity for reputation building,
subjects knew changed randomly from period to period).

In stage 2 workers decided which, if any, offers to accept and chose their effort levels.
The order in which workers were permitted to accept offers was randomly assgned in each
period using a block random design that ensured roughly equal chances, within an experimenta
session, of each worker having first choice over wages, second choice over wages, etc. Workers
could only accept a Sngle wage offer, which was no longer available once it had been accepted.
There was excess supply of labor. But workers were not required to accept offers, so there was
some potentia for unaccepted offers. Firms and workers with no labor contract earned nothing
for that period. Firms could not identify workers who accepted their offers and only the worker,
and the firm employing the worker, knew the effort level chosen by that worker.*

A tota of 12 market periods were conducted in each experimenta session, except for one
MBA sesson where time congraints resulted in 10 market periods. The total number of market
periods was announced in advance. In the one session with 10 market periods, subjects were told
after period 9 that the following period would be their last. Workers and firms were in the same
room, with a partition dividing them. Communication was handled manualy via paper
“Communication Forms.”

Haf of dl firmswere high productivity and haf were low productivity, with type fixed
throughout the ertire sesson. The firms' profit function, in terms of our experimenta currency,
lira, isgiven by:

(1) P =(v-w)e

*Unaccepted wage offers, which were infrequent, were public information.



where v = 120 for high productivity firms and 90 for low productivity firms, w = the wage

offered, and e = the effort level chosen by the firm’sworker. To prevent the possibility of losses,

wages above v were not permitted.

The payoff function for workersis given by:

2 U =w-c(e)—20

where w = wage accepted that period, and c(€) = the cost of effort the worker chose. To prevent

the possibility of negative payoffs for the workers, wages below 20 were not permitted. Cost of

effort was an increasing function as shown below:

Cod of Effort
Effort 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
Cost 0 1 2 4 6 8 10 12 15 18

The payoff functions for both workers and firms were public information, with al

subjects given payoff tables providing them with the menu of wage-effort combinations both in
terms of firm profitability and worker earnings. Equations (1) and (2), as well as the parameter

vaues for high productivity firms and workers are from Fehr, Kirchler, Weichbold, and Gachter

(1998; heresfter, FKWG).

Subjects earnings were summed over adl market periods to determine total earnings.
Lirawere converted to dollars at the rate of 16 lira= $1.00. Sessions lasted approximately one
and one-half hours, with earnings averaging $13.75 plus a $5.00 participation fee

Three undergraduate (UG) sessions and four MBA sessions were conducted.® Each

session had ten firms and twelve workers, except for one UG session, where excessive no-shows

resulted in eight firms and ten workers.

®We added the $5 participation fee after the first session as earnings were lower than expected.




To control for culturd effects, we screened subjects during the recruiting process. Six of
our sessions (3 MBA and 3 UG) used subjects raised in the United States. For the seventh
session, we recruited MBAs who had been raised in Taiwan. All subjects were recruited from
the University of Pittsburgh, with the exception of three Taiwanese MBA students recruited from
Carnegie Mdlon University. We have pooled the data for the MBA sessons since we find no
differencesin behavior between the U.S. and Taiwanese MBA students.”

I11. Results from Experiment 1

A. Overview of the Data

This section provides an overview of the datain which we compare the effort and wage
rate data from our experiment with the data from Austrian students reported in FKWG. In
comparing results across experiments we make severd assumptions. First, we ignore any
potentia differencesin effort levelsin response to low versus high productivity firms since, as
we show below, there are no significant differences in these responses. Second, we ignore any
potentid differences resulting from procedurd differences between our experiment and FKWG's
experiment. These would be (i) our use of aone-sided posted offer auction versus FKWG's one-
Sded ord auction (the latter permits firms to adjust their wages should they not be accepted; ours
does not) and (ii) FKWG had greater excess supply of labor than we did (at least 50% versus 20-
25%). We ignore these differences because they would appear to have little impact: FKWG had
lessthan 3% of dl wage offersrgjected (i.e., there was little if any adjustment of wageswithin a

market period). And, given that all workersin both our and FKWG' s experiment lacked market

®Asindicated above, a UG session was conducted first. Remaining sessions alternated between UG and MBA
subject pools, except for the last two sessions which both used MBA subjects.

"Results are substantively the same when the Taiwanese session is excluded from the analyses. Although the U.S.
and Taiwan differ on many cultural dimensions, presence in an MBA program may be associated with a shared
cultural norm regarding gift exchange.



power, differences in the magnitude of the excess supply of labor are unlikely to have any
impact.
**** insert Figure 1 about here ****

Figure 1 compares average effort levels, conditional on wage offers received. Effort
levels are quite Smilar across subject populations at lower wage rates, with close to minimum
effort levels provided at the lowest wage rates. But whereas effort level increases considerably
a higher wagesfor MBAS, averaging over .36 for the highest three wage dirata, effort levels
increase much less for the UGs, never risng above .27 on average. Further, dthough effort
levelsfor MBAs are greater than for FKWG' s students over the middle wage srata, they are
virtualy the same over the highest wage Strata, and neither group exhibits the extreme flattening
out of effort levels at higher wage rates that our UGs do.® Thus, gift exchange occurs for all
three subject populations because higher effort levels occur a higher wagesin al three cases, but
U.S. undergraduates engage in considerably less reciprocd behavior than either MBAS or
Austrian undergraduates.

**** insert Figure 2 about here ****

Figure 2 shows average wages over time, where we only report wages for high
productivity firms from our experiment. Mean wages for high productivity MBAs average 59.4
versus45.0 for UGs. This contrasts with an average wage of 58.7 in FKWG. Thus, our MBAS
look quite smilar to FKWG' s undergraduates, with our UGs being the outlier population.

In the following sections we provide more detailed documentation of the differences
between our MBAs and UGs, as well as the absence of any systematic response of workersto

firm productivity differences

8All comparisonsto FKWG are restricted to Austrian students. Fehr and his colleagues have replicated these results
with other Austrian students as well as Swiss students, Russian students and Austrian soldiers.



B. Worker Effort Responses

To investigate effort responses we regress wages and other explanatory variables againgt
effort. Dueto the limited range of the dependent variable effort, we employ two-sided censored
(Tohbit) regressions with arandom components error term (with subject as the random
component). ® Preliminary regressions employed anumber of different dummy variable
specifications to control for possible period effects. These were rgjected in favor of regressons
that include a single dummy variable for period 1, dpl (= 1if period 1, = O otherwise), Snce it
provides the most explanatory power and is the only time dummy that proves sgnificant, at
conventiond levels, in any of the regressons.

**** insert Table 1 about here ****

Table 1 reports our regresson results. We employ two different modd specifications,
with and without dummy variables accounting for differentid responses to firm productivity
differences. The wage variable has been normdized with the minimum wage of 20 subtracted
from each and every wagerate. Assuch, theintercept term in the regressonstellsuswhet is
happening at the minimum wage of 20. A wage squared term isincluded since it provesto be
datigticaly significant for UGs and has some explanatory power for MBAs aswell.

Looking at modd 1, for both MBAs and UGs the coefficient for the wage variable
(weget) is pogitive and datistically sgnificant at better than the 1% level. The wage squared
variable (waget2) is negative for both MBAs and UGs, s0 higher wages generated less than
proportionate increases in effort, but is only sgnificant at conventiond levels for the UGs. Both

intercept terms are negative, indicating that if workers could have responded with less than the

%The random effects model adjuststhe standard errors of the estimates to account for repeated observations across

the same subjects (see Ham, Kagel, and Lehrer, 2000, for example). The STATA software package was used along
with the Huber-White variance estimator.
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minimum effort level a minimum wages they would have. The results for modd 1 confirm that
both MBAs and UGs engaged in gift exchange. The coefficient estimates for the wage and wage
squared terms indicate that effort increases monotonicaly for al possble wage levelsfor the
MBAs, and increases monotonicaly up to awage of 93-94 for UGs (well beyond where the bulk
of the wage offerslie).

Modd 2 tests for worker responsveness to differencesin firm productivity. Two dummy
variables are introduced: an intercept dummy dprod (= 1 for low productivity firms, = O for high
productivity) and the dprod dummy interacted with the wage rate (dprxwt). Neither productivity
coefficient is close to gatigtica sgnificance in its own right, nor do the two variables come close
to satisfying aWald test for incdlusion at conventiona significance levels® Although we
anticipated that workers would provide greater effort for low productivity firms, other things
equa, the data provide little support for this view.

Figure 1 and the regressonsin Table 1 suggest that a higher wage rates MBASs respond
with greater effort than UGs. Before turning to datistica tedts, it isinformative to view detailed
scatter plots of wage and effort. Figure 3 presents these scatter plots with wages on the
horizontal axis and the corresponding effort level on the verticd axis. Each observation is
indicated by asmdl circleor “hub.” Each line or “spoke” extending from the hub represents an
additional observation at that same wage-effort combination. ™

**** jnsert Figure 3 about here ****
The UG effort is anchored dong .1, the minimum possible level (and the median effort

for UGs). Responses above the minimum effort leve are dso very flat reaive to wages.

19 ntroducing a dummy variable interacting wage squared with the dprod dummy still leaves the Wald probabilities
above .15.

MFor visual clarity we group similar wages, with each hub and spoke representing wages at approximately five-lira
intervals. Effortisnot grouped. Wages above 89 are re-coded as 89 (five observations).

11



Minimum effort isafoca point regardiess of the wage leve: for every wage levd, UG firms
received minimum effort at least 48% of thetime.

In contrast, MBA effort has a noticeable upward dope as wagesincrease. For wages of
40 liraor below, the responseis typicaly minimum effort. Around 45 lira, 50% or more of the
workers reciprocate with grester than minimum effort, although a substantial percentage (35%)
continue to respond with minimum effort. At 55 lira, the median effort response has shifted
upward substantidly, to .3 or .4, with adight upward trend for wages above 55 lira. However,
as was the case for UGs, the MBA firms were plagued by minimum-effort responses from
workers throughoui.

**** insert Table 2 about here ****

We conducted a number of formal tests for differencesin effort levels between MBAS
and UGs. Pand A of Table 2 reports one such test, arandom effects Tobit in which the data for
MBAs and UGs have been pooled. Two model specifications are reported, one with and one
without the wage squared term. Both specifications include an intercept dummy, dmba (= 1 if
MBA, = 0 otherwise) and an interaction term for the dmba dummy and the wage rate (dmaxwit).
In both specifications the intercept dummy by itsdf fallsto achieve Satigtica significance,
indicating that effort responses are essentialy the same at the lowest wagerate. The interaction
terms (dmbaxwt) are positive and sgnificant in both specifications, indicating that differencesin

effort only emerge a higher wages and continue to grow with increases in the wage rate. '

2 Theinclusion of an interaction term for the dmba dummy and the wage squared variable in model 2 failsto

achieve statistical significance. Consistent with the regressions results, non-parametric statistical tests, using session
mean effort levels as the unit of observation for each of the wage stratain Figure 1, also show significant differences
between the two subject populations. Specifically Mann-Whitney tests indicate that there is no significant
differencein effort for the two wage strata below 40. However, for the four wage strata covering wages of 40 and
above, MBA effort is greater than UG effort at p-values £.10 or better .

12



Further andys's shows that one of the striking differences between UGs and MBAsisthe
number of workers who always responded with minimum effort, or almost always responded
with minimum effort (minimum effort in al periods but one): 39% of dl UGs versus 6% of dl
MBAs® We refer to these workers as “economic.” The random rotation rule in conjunction
with the near universal tendency of workers to accept the highest remaining wage offer firg,
means that these differencesin the number of economic workers reflect underlying subject
population differences.

Do the differences between MBAs and UGs in effort levels result primarily from the
greater number of economic UG workers? To determine this we re-estimated models1and 2 in
Table 2 dropping the data for these economic workers. These results are reported in Pandl B of
Table 2. At higher wage rates, the regressions continue to show greeter effort for the MBASs
(dmbaxwt is pogitive and significant a p<.05 in modd 2). Thus, it gppears that the source of the
effort response differences across subject pools has two components. (1) UGs had greeter
numbers of “economic” workers who provided minimum effort levels regardless of the wage
rate, and (2) at higher wage rates, non-economic MBA workers provided more effort than nor+
economic UGs.

C. Wage Offers

Although workers were not required to accept wage offers, there were few unaccepted
offers (saven in the UG sessions, Six inthe MBA sessons). For UGs al unaccepted wage offers
werefor 25 liraor less (11% of al such offerswere rgected). For MBAS, al unaccepted wage
offerswere 35 or less (30% of al such offerswere rgjected). In the andysis that follows, we

exclude these unaccepted wage offers.

13A binomial test for differences between these percentages yields a Z-stat = 3.60 (p < .01, two-tailed test).
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**** jnsert Figure 4 about here ****

MBA wage offers were consstently higher than UG offers, as shown in Figure 4. With
the exception of one period, average wage offers of high productivity firms are higher for MBAS
than for UGs and, likewise, average wage offers of low productivity firms are higher for MBAs
than for UGs. The higher average MBA wage offers are even more dramaticaly illugtrated by
comparing low productivity MBAs to high productivity UGs. with the exception of the firg two
market periods, average low productivity MBA wage offers were greater than or equa to average
high productivity UG offers.

The higher average wages for MBAs compared to UGs is robust across experimental
sessions and across market periods. Thereis no overlap in average wages between MBA and
UG sessions (Z = 2.12, p < .06, two-tailed Mann-Whitney U test, usng mean wagesin each
session as the unit of observation).**  Further, after the first two market periods, thereis no
overlap in mean wages in any market period between MBAs and UGs (Mann-Whitney U tests
ggnificant at the 10% leve or better, two-tailed tests, in each of theselast 10 periods). Table 3
reports mean wages in each market period. The trend of wage differencesisinformative. Inthe
firgt two periods, mean MBA and UG wages are close, and there is subgtantial overlap in wage
offers. Wages begin to separate in period 3 and continue to separate until there is virtualy no
overlap in periods 6 through 8. Wages move somewhat closer together in the last market
periods.'® The separation in average wages in these middle periods results primarily from adrop
in mean UG wages, probably in response to the rdlatively low UG effort levelsin the first two
market periods.

**** insert Table 3 about here ****

14Similar results are found using median wages.
15The standard deviation of wagesis generally greater for UGs than for MBAs after the first period aswell.
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V. Experiment 2

A. Procedures

Experiment 2 employed the same procedures as experiment 1 except that firms submitted
arequested effort leve together with their wage offer each period. This non-binding effort
request was posted on the blackboard together with the firm’'s wage offer. We conducted two
UG and two MBA posted effort sessions. Asin experiment 1, subjects were recruited from the
University of Pittsburgh and were screened to ensure that they had been raised inthe U.S. Al
sessions lasted twelve periods. Due to excessive no-shows, one MBA session had 10 workers
and 8 firms, dl other sessions had 12 workers and 10 firms.

B. Exparimentd Reaults

**** jnsert Figure 5 about here ****

Figure 5 shows requested and actud effort levelsfor UGs and MBAS by wage drata,
distinguishing between high and low productivity firms. Requested effort and wages are highly
correlated (r = .59 for UGs, = .70 for MBAS). Further, holding wages constant, lower
productivity firms ask for significantly grester effort than do high productivity firms® Actud
effort is uniformly lower than requested effort, with less effort provided than requested in 75% of
al cases (see Table 4). There were only afew cases where actud effort exceeded requested
effort -- 3% of al cases for MBAs and never for UGs’ The primary differences between MBAs
and UGsin these data are thet (i) asin experiment 1, a higher wage rates MBAS clearly provide
more effort than do UGs and (ii) athough the generd pattern is the same, UGs tend to request

less effort for any given wage, epecidly among low productivity firms.

%Thisis confirmed in random effect Tobit regressions with requested effort as the dependent variable.
M These differences between actual and requested effort are quite similar to those reported by Fehr and Gachter
(1998) and Fehr, Kirchsteiger, and Riedl (1996).
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**** insert Table 4 about here ****
**** insert Table 5 about here ****

Although workers typicaly did not respond with the effort level requested, larger
requests resulted in greater actua effort, other thingsequa. Thisresult can be seenin Table 5.
For MBAs the requested effort variable has ardatively large, positive coefficient (p<.01).2® For
UGs the requested effort variable is positive, but about half the size of the MBA vaue, and is
only margindly sgnificant a p<.08 (one-tailed test). Thus, in both cases, requests for greater
worker effort resulted in more effort, other things equd, dthough the response is clearly stronger
for MBAs than for UGs (and in both cases workers do not respond with as much effort as firms
request). The effect of requested effort on actua effort is consstent with alarge number of
indugtria psychology studies showing that specific and chalenging goas lead to better
performance than do easy godls, “do-your-best” goals, or no goals (see Locke et ., 1981 and
Locke and Latham, 1990, for reviews of the relevant literature, which includes both laboratory
and fidd studies)

Regressions testing for whether workers responded with greater effort to low versus high
productivity firmsyield results Smilar to those reported for experiment 1 -- no differences at
anything approaching conventionad sgnificance levels. Thus, athough workers were somewhat
more responsive to those who requested more effort, and low productivity firms requested more
effort at al wage rates, this did not trandate into a positive response to the plight of low
productivity firms. For MBAS (where responsiveness to effort requests was strongest &t the
margin) the proximate reason for this is that workers were much less respongive to effort

requests from low productivity compared to high productivity firms. This concluson comes

18 Although this specification eliminates the statistical significance of the wage variable by itself, aWald test for the
wage and wage squared variables is significant at better than the 5% level.
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from running separate Tobits for high and low productivity firms like those reported in Table 5.
These Tohits produce asmilar coefficient vaue for the requested effort varigble for high
productivity firms like the one reported in Table 5, but a negative coefficient vaue (p=.21) for
low productivity firms. In other words, the MBAS responded to the higher effort requests of low
productivity firms asif they were asking for too much effort, essentialy giving them the same
average effort level provided to high productivity firms at any given wage rate®®

Why should workers be responsive to firms' effort requests above and beyond the wage
rate pad? Two possble factors (not necessarily mutually exclusve) may be at work: (1) A
possible reference-point effect. That is, workers, not knowing the “conventiond” effort leve for
any given wage, use the firm's request to help guide their response®® and (2) A greater sense of
reciproca obligation to those firms that requested more effort. Evidence for the latter effect is
found in the regected wage offer datafor MBAs. There were 20 wage offers below 30 for the
MBAS, 9.3% of dl offers, of which 16 were accepted. Mean requested effort was .15 for those
wage offers accepted, compared to .48 for those rejected. Further, there were fewer rejected
wage offers below 30 in the posted effort sessons than in experiment 1 (20% versus 38%). This
suggests that, when firms signaded that they were not expecting high effort levelsin exchange for
low wage offers, workers were more willing to accept these wage offers.

**** insert Table 6 about here ****

Y et to be addressed is whether the posted effort trestment resulted in higher effort levels

than in experiment 1. Random effects Tobits testing this are reported in Table 6, where we have

pooled the data from experiment 1 and 2 and introduced a dummy variable, dpe (= 1 for posted

95ince the primary difference in effort requests between low and high productivity (MBA) firms occurred at lower
wage rates (recall Figure 5), this effect must be driven largely by the substantially higher effort requests of low
productivity firms at these low wage rates.
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effort sessons, = 0 otherwise), and a dpe by wage interaction term (dpexwt) as explanatory
variables. Regression results indicate that the posted effort trestment did not result in more
overdl effort for MBAS since neither the dpe dummy by itself nor the dpe dummy and the
dpexwt interaction term achieves gatistica sgnificance a conventiord levels. However, for
UGs, the posted effort trestment resulted in greater overal effort but only at higher wages:
Mode 2, with the dpe dummy by itsef is not gatisticaly sgnificant, but the dpe dummy and the
dpe by wage interaction terms are jointly significant in mode 3 (p < .02 for the Wad test), with
the coefficient estimates indicating that effort is greater for wages above 48. Thus, for UGs
permitting firms to make a non-binding effort request increased overal worker effort, but only at
higher wage rates.?*

**** jnsert Figure 6 about here ****

Given thet the posted effort treatment resulted in increased UG effort, but had minimal
effect on MBA effort, the question remains whether this was sufficient to close the gap in effort
and wages between the groups. Panel A in Figure 6 shows that ardaively large effort
differential continues to hold between MBAs and UGs, particularly at higher wage rates. Tobits,
smilar to those reported in Table 2, confirm the Satigtica significance of thisresult.  Further, as
in experiment 1, much of the difference between the two groups can be accounted for by the
reaively large number of UGswho consgently provided minimum effort (29% for UGs versus

4.5% for MBAs).?

20 ocke et al. (1981) suggest that goals affect performance by directing attention, mobilizing effort, and increasing
Eersi stence. Of these, directing attention would be most relevant to our situation.

"Note that Figures 1 and 5 show that mean UG effort is about the same in the regular and posted effort session for
wages below 50. However, athough mean UG effortisrelatively flat for wages above 50 for regular sessions
(Figure 1), UG effort increases monotonically for wages above 50 in the posted effort sessions (Figure 5). Thisis
the effect that regression model 3 in Table 6 picks up for UGs.

227 =220, p < .05, two-tailed test.
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Panel B of Figure 6 compares average wages over time between MBAs and UGs for the
posted effort sessons. For MBAS, the mean (median) accepted wage offer in the posted effort
sessonswas 53 (53) versus 45 (45) for UGs. Although this difference in average wagesis
somewhat narrower than the difference reported in experiment 1 (8 versus 12), there continues to
be no overlap between MBA and UG wages, using session averages as the unit of observation
and pooling the session vaues here with those reported for experiment 1.

V. Efficiency ad Rationdity

Higher worker effort in the MBA sessions led to greater payoffs for both firms and
workers. Average earnings per period for the MBAs were 24.2 liraversus 17.2 lirafor UGs, 41%
higher earnings for the MBAs?® Workers earned more than firms in both cases (average MBA
earnings per period were 30.1 lirafor workers versus 18.2 for firms; average UG earnings per
period were 22.3 lirafor workers, 12.0 for firms), but MBA firms profited from their higher
wage offers as they earned more than UG firms.

**** insert Table 7 about here ****

Table 7 reports average firm profits at different wage strata. Excluding wage strata with
less than 5% of the observations, firm profits are higher a higher wages, dthough thereisa
tendency to flatten out at the highest wages. Thus, in generd it was more profitable for firmsto
offer higher wages, dthough the expected gain for UG firms was minima, and was accompanied
by ardatively high probability of minimum effort. Note, however, that very low wage offers
(below 26 for UG firms and below 36 for MBA firms) carried their own risk as they were not
assured of being accepted.

VI. Discusson and Conclusons

BThisisadifference of 43.8 cents per period, or $5.25 for the session asawhole.
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We have investigated reciproca gift exchange behavior in alabor market in which there
is no threat of punishment or reputationd effects to enforce higher than minimd effort in
response to higher than minimum wages. The nove eements of our experiment, reative to
those aready reported in the literature, include our use of firmswith different productivity levels,
explicit comparisons of undergraduate students with MBAS, and the effects of non+binding
posted effort requests on behavior. We also compare our results, for U. S. students, to those
reported for Austrian students.

Gift exchangeisdive and well in our experiment. However, it does not extend to
explicit consgderation of differencesin firm's productivity associated with different wage rates.
That is, workers did not provide higher effort to low productivity firmsin exchange for the
relatively larger sacrifice that paying higher wages imposed on these firms.  We éttribute the
lack of effort differences across firm productivity levels, a least for MBAS, to subjects
unfamiliarity with the notion that lower productivity firms were making ardatively larger gift
when paying higher wages. Thisinterpretation is supported by Hannan (2001) who found that,
controlling for wages, MBAS provided higher effort to firms whose profits decreased compared
to firms whose profitsincreased. The fact that it is more costly for firmswith reduced profits to
provide higher wages than for firms whose profits increased would be totaly transparent and
familiar to MBAs. In contragt, the relationship between profits and firm productivity isan
indirect one, and is probably aless familiar one for subjects, it islikdly to be less sdient.?*

Posting a non-binding effort request dong with awage offer did, in the MBA case, result
in sgnificantly greeter effort, other things equd, for firms requesting more effort. Although low
productivity firms requested greater effort levels than high productivity firms, this did not result

in greater effort as workers were systematicaly less responsive to the effort requests of low
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productivity firms. It isasif workerslet high productivity firm's effort requests serve as a Hf-
serving reference point for the amount of effort provided (Babcock and Loewenstein, 1997).
Even though MBAs generaly responded favorably to individud firms requesting more effort,
the posted effort trestment did not result in any overadl changein effort levels compared to
experiment 1. In contragt, dthough there was only a marginaly significant response to posted
effort requests of individua firms for undergraduates, this trestment did produce higher overal
effort levels compared to experiment 1. We return to the implications of this result later.

Findly, we found marked differencesin the leve of gift exchange between MBA and
undergraduate subject populations. Our MBA effort levels are greater than or equa to those
reported by Fehr and his colleagues for various European subject populations. However, our
undergraduates provided much less effort. This resulted in large measure from the rdatively
large percentage of subjectswho never, or dmost never, provided greater than minimum effort
levels regardless of the wagerate. Asnoted in the introduction, one plausible explanation for the
differences between undergraduates and MBASs s the different experiences that the two subject
pools brought into the laboratory. Specificaly, MBAS have greater experience in jobs where gift
exchange plays an important role, and could readily relate these past experiences to the labor
market context under which our experiment was conducted. That is, MBAstypicaly have had
some full-time work experience & well above minimum wages before entering the program. In
contrast, most undergraduate work experience in the U.S. is associated with minimum wage jobs.

Thisinterpretation is consistent with the Akerlof (1982, 1984) modd of partia gift
exchange, which assumes that higher wages result from socid conventions and norms of fairness
inthework place. Thereis no reason that undergraduates with their typical work experiencein

minimum wage jobs will share the same socia norms with respect to effort as MBA students,

2*Hannan (2001) also used awithin subject design, which is typically more powerful than a between subject design.
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many of whom have worked at white-collar jobs for severa years prior to entering the MBA
program. Thisinterpretation is supported by evidence from the present experiment and arelated
experiment. Firg, the results of the posted effort treatment resulted in agenerd increasein
undergraduate effort compared to experiment 1, but had no overal impact on MBA effort.
Posting requested effort levels dong with the wage offers makes the wage- effort relationship
more sdient. For MBAs this would have had little impact, snce for mogt of them the
relaionship was dready sdient from past work experience. In contrast, posting effort may have
provided undergraduates with information that the experimental context alone did not provide

because they lacked the work experience necessary for this context to evoke a gift exchange
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response.® Second, Hannan (2001) provides direct evidence of a statistically significant effect
of work experience outsde the lab on performance ingde the lab for this same MBA subject
population. This experiment employed procedures similar to those employed here and collected
sdf-reported measures of professond work experience. Classifying subjects by leve of
professona work experience, average effort levelswere .372 for those with professional
experience above the median reported versus .263 for those with below median experience (t =
2.56, p < .05, two-tailed test).?® Further, three subjects satisfied the criteria for economic
workers specified here. Professiona work experience for these three subjects averaged 1.67
years versus 4.84 years for al other subjects.

While we attribute differencesin results between MBAs and undergraduates to context
effects in conjunction with past work experiences, a number of colleagues have proposed
dternative explanations. Oneisthat the MBAs are amore cohesive group. However, we
congder thisan unlikely explanation snce MBAs tend to be extremely competitive, as evidenced
by agenerd concern with their ranking in relation to their peers and the repeated warnings we
were required to give at the end of an experimenta session not to compare their earnings while
they were being paid. Further, if the group cohesion explanation is correct, it implies that
cohesiveness will increase during participation in the MBA program. However, the mgority of

the MBA sessons (4) were conducted during the first two months of the program, beforeit is

ZThe relationship between context and behavior is almost totally unexplored in economics (for a notable exception
to this see Cooper, et al., 1999), but has been studied extensively by psychologists (e.g., Kreitler and Kreitler, 1982;
Rogoff, 1884; Medin and Reynolds, 1985; Butterworth, 1992). Key results from thisresearch are (i) behaviors are
typically learned within a specific context and (ii) past behavior most readily generalizesto new settingswhen a
familiar context elicits the learned behavior, even though the behavior might not be “optimal” in terms of the new
setting (see Cooper, et a., 1999 and Burns, 1985).

28T here was no significant difference in mean wages between the two groups. These results are also supported by a
regression similar to regression 1 for MBAsin Table 1, but also including mean years of professional experience as
an explanatory variable. The payoff structure in the Hannan (2001) experiment is similar to the high productivity
case here.
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likely much group cohesiveness would have developed. The remaining sessions were conducted
mid-way through the program. If the MBA results were due to gregter group cohesiveness from
being in the MBA program, we would expect to see increased reciprocation in the later sessons.
We do not observe this.

Ancther suggestion isthat MBAs are more strategic. According to thislogic, MBA
workers provided higher effort in order to mimic reciprocation to maintain high wages. If this
were the case, however, we would expect to see substantid end-game behavior. All subjects
were aware of the number of periods and it would have been rationd to see an outbreak of
minimum effort and low wages in anticipation of low effort in the last period, or the next to last
period. However, the data exhibit only dight end-game effects, and regressonsincluding
dummy variables for the ladt, or the last two periods, do not indicate any satigticaly significant
end-game behavior (the lowest p-vaueis.29). Therefore, we rgect this asaplausble
explanation for differences between MBAS and undergraduates.

The one piece of data not entirely consistent with our proposed work-experience
explanation for the different work norms between undergraduates and MBAs reported hereis an
experiment by Charness (1998) which investigated gift exchange a the University of Cdifornia,
Berkdey. Charness used a bilatera wage setting mechanism in which a single firm was matched
with asingle worker each period. Comparing Charness s results with FKWG' s results under
smilar procedures, effort levels are approximately the same, and are increasing over higher wage
rate strata, Similar to what we observe for MBAs. 2" Average wages are, however, substantially
lower in Charness. But this may be explained by the fact that in Charness workers were required

to accept al wage offers, but were not required to do so in FKWG. Allowing rejections puts

2’"FK WG used Austrian soldiersin this particular treatment. However, soldiers and students exhibit similar behavior
under FKWG’ s one-sided oral auction procedures.

24



upward pressure on wage offers, snce low onestend to be rejected (gpproximately 7% of all
wage offers were rgected in the FKWG experiment, and these tended to be low offers). Thus,
on the effort Sde, Charness sdatafor a U.S. university match the datafrom Austria, and the
lower wages may well be explained by the requirement that workers accept dl offers.

However, what is unclear from Charness' s experiment is what percentage of his subjects
were undergraduates versus graduate students, and what percentage were foreign born or raised
outsdethe U.S. So there may be sgnificant differences in population characteristics between
our undergraduates and Charness's subject population in terms of past work experiences that are
entirely congstent with our proposed explanation. Barring this, we might look to differencesin
socio-economic backgrounds of our undergraduates versus the UC-Berkeey subjectsto explain
the differences in work norms2®

However oneinterprets Charness s results relaive to ours, the key point isthe same: To
the extent that oneisinvestigating behavior which is assumed to spring from socid conventions
and norms of behavior that are not entirely individuaigtic in origin, there are likely to be
ggnificant quantitative differences in behavior between subject populaions. We have found this
in comparing leves of gift exchange between undergraduates and MBAs. Consistent with our
interpretation of this result Hannan (2001) finds a gatidicaly sgnificant effect among

University of Pittsburgh MBAS, in the expected direction, based on years of professiona work

ZCharness did not gather data regarding undergraduate status or country of origin. He estimates that about 15% of
his subjects were graduate students and that, although his undergraduate subjects were mainly from the U.S,, there
was a substantial proportion of Asian-Americans (Charness, personal communication). Published student profiles
(www.usnews.com/usnews/edu/college/corank.htny October 2, 2000) indicate that the student bodies of the two
universities come from different ethnic and socio-economic backgrounds. Specifically, UC-Berkeley has
substantially more non-whites than the University of Pittsburgh (59% and 16%, respectively). Thisdifference
results primarily from a higher percentage of Asians (39% vs. 4%) and Hispanics (10% vs. 1%) at UC-Berkeley.
UC-Berkeley students also have higher SAT scores (middie 50" percentile of 1200-1430 vs. 1040-1250) and better
high school class rank (98% from the top 10% of their high school classvs. 28%). It is common knowledge that
SAT scores and class rank are positively associated with socio-economic status. There may be differencesin work-
ethic norms across ethic groups and/or socio-economic classes.
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experience. Moreover, sgnificant differencesin behavior, resulting from differencesin socid
conventions and norms, have been reported in anumber of other experiments. For example,
Maor, McFardin and Gagnon (1984) report two experiments which find that women'sinterna
standards for fair pay are sgnificantly lower than men’s, and Roth et d. (1991) report significant

quantitative differences in offers based on culturad differencesin an ultimatum game experiment.
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Table 1

Effort Response to Wage and Productivity

MBAs Undergraduates
Modd 1 Mode 2 Mode 1 Model 2
waget .0214*** .0185** .0280*** 0205 **
(.0082) (.0079) (.0073) (.0078)
waget2 -.00015 -.00011 -.00038*** | -.00037***
(.00011) (.00011) (.00012) (.00012)
dprod -.0321 1138
(.1079) (.0925)
dprxwt .0022 -.0025
(.0035) (.0032)
dpl -.0172 -.0203 .1549 1501
(.0553) (.0546) (.1091) (.1076)
congtant -.2124 -.1803 -.3894x** | - 4BAT***
(.1485) (.1433) (.1256) (.1507)
wadd 151 1.68
p=.47 p=.43
Model c? | 80.16 82.94 43.74 45,52
n obs. 454 454 319 319
n subjects 48 48 33 33
*p. £10
** p. £.05
*** n. £.01

Standard errorsin parentheses
Waddtest: joint Sgnificance of dprod, dprxwt
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Table2

Subject Pool Differencesin Effort Response to Wage

Pane A Panel B
All Workers Exduding Economic
Workers®
Modd 1 Modd 2 Modd 1 Mode 2
weget .0062* ** .0202*** .0080*** 0167***
(.0015) (.0048) (.0019) (.0049)
waget2 -.00023* ** -.00017**
(.00008) (.00008)
dmba .0607 -.0647 -.0006 -.1160
(.0671) (.0844) (.0680) (.0826)
dmbaxwit .0043** .0074*** .0023 .0058**
(.0021) (.0025) (.0023) (.0027)
dpl .0307 .0466 -.0186 -.0007
(.0523) (.0514) (.0512) (.0507)
constant -.1045** -.2621*** | -.0008 -.0882
(.0510) (.0800) (.0488) (.0716)
wad 13.39 15.08 3.05 5.85
p=.0012 p=.0005 p=.2176 p=.0538
Model c® | 220.69 248.18 154.32 163.72
n obs. 773 773 618 618
n subjects 81 81 65 65
*p. £.10
** p. £.05
*x% n £01

Standard errors in parentheses
Wadd test: joint Sgnificance of dmba, dmbaxwt
(1) Seetext for a description of the term “economic workers.”
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Table3
Mean Wage by Period by Subject Pool

Period n MBAs UGs t-vdue

1 68 54.0 49.3 1.26*
(16.0) (13.8)

2 68 48.9 46.0 1.03
(11.4) (11.6)

3 66 50.5 41.6 2.97 ***
(11.4) (12.8)

4 63 544 42.1 355 ***
(14.2) (12.9)

5 68 55.1 39.1 5.94 x**
(10.3) (11.8)

6 68 57.1 34.7 8.68 ***
(9.3 (11.9

7 67 57.8 38.3 6.33 ***
(9.5) (13.7)

8 67 58.6 39.9 6.83 ***
(10.3) (11.9

9 67 57.5 439 4,36 ***
(9.8) (14.0)

10 67 58.0 45.0 3.29 ***
(9.9 (18.8)

11 58 55.0 47.2 2.01 **
(8.2) (19.1)

12 58 51.6 46.8 1.45*
(11.0) (14.5)

*** n-vdue £ .01 (one-tailed)
** p-vaue £.05 (one-tailed)
* p-vaue£.10 (one-tailed)

Standard deviations in parentheses.

Statidtica test: MBA mean wage > UG mean wage. Means and t-tests use dl observationsin
each period. Reported t-vaues are for unequa (equd) variance where Levene stest for equdity
of variance indicates unequal (equd) variances a p-vaue <.10. Reported sgnificance levels
would be the same under ether assumption.
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Table4

Actud Effort Compared to Requested Effort

Subject Pool | Actud < Requested Actud = Requested | Actuad > Requested

% Average ddficit % % | Average excess
MBAs 74% .38 23% 3% 13
UGs 77% .36 23% 0%
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Table5

Effort Response to Wage and Effort Request

MBAs Undergraduates
waget .0093 .0187***
(.0071) (.0022)
waget2 -.00004 -.00012***
(.00009) (.00005)
regefft A382*** 1927
(.1573) (.1351)
dpl .1528** .0455
(.0742) (.0509)
congtant -.2284** -.4162%**
(.1099) (.0797)
wad 8.53 111.43
p=.0140 p=.0000
Model c¢? 53.98 85.21
n obs. 212 238
n subjects 22 24
*p. £.10
** p. £.05
*** n, £.01

Standard errorsin parentheses

Wald test: joint Sgnificance of waget, waget2




Table 6

Posted Effort Sesson Differences in Effort Response to Wage

MBAs Undergraduates
Modd 1 Mode 2 Modd 3 Mode 1 Model 2 Modd 3
waget 0197*** | 0204*** | .0208*** | .0248*** .0248*** .0225%**
(.0049) (.0050) (.0052) (.0037) (.0037) (.0043)
waget2 -.00013** | -.00014**) | -.00014** | -.00025*** | -.00025*** | -.00027***
(.00007) (.00007) (.00007) (.00005) (.00005) (.00006)
dpe .0388 .0578 -.0027 -.2178**
(.0551) (.0803) (.0640) (.0940)
dpexwt -.0005 .0078***
(.0023) (.0027)
dpl .0251 .0253 0257 .0981 .0980 .1066*
(.0439) (.0439) (.0441) (.0645) (.0649) (.0644)
congant | -.1756** -.2001** | -.2107** | -.3840*** | -.3832*** | -.3066***
(.0892) (.0945) (.0979) (.0760) (.0819) (.0846)
wadd 0.74 8.52
p=.6916 p=.0141
Model c? | 122.35 124.88 124.96 111.31 111.32 121.64
n obs. 666 6660 666 557 557 557
nsubjects | 70 70 70 57 57 57
*p. £10
**n. £.05
*** n, £.01

Standard errorsin parentheses
waddtest: joint Sgnificance of dpe, dpexwt
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Table7

Mean Frm Profit by Wage
Wage MBAs UGs
Stratum profit profit
(sd) (sd)
[%00bs.] [%00bs.]
20-29 15.29 9.85
(11.00) (6.30)
[3%] [22%]
30-39 11.69 10.92
(8.33) (6.92)
[7%0] [18%]
40-49 15.32 *** 12.43*
(10.63) (10.09)
[22%] [25%]
50-59 17.89 *** 12.95
(10.26) (8.22)
[32%] [20%]
60-69 21,71 *** 14.39
(12.53) (11.65)
[23%] [12%]
70+ 22.17 13.33
(13.56) (13.35)
[12%] [4%]
overdl 18.18 11.98
(11.63) (8.98)
[100%)] [100%)]

FHrm profit isreported in Lira
(sd) = standard deviation
[% obs.] = % of observations

* t-test indicates mean is different from next lowest sratum a p £ .10 (one-tailed)
** {-test indicates mean is different from next lowest stratum & p £ .05 (one-tailed)
*** t-tegt indicatesm
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Figure 1
Mean Effort by Wage

1.0

Mean EFFORT

20-29 30-39 40-49 50-59 60-69 70-79

Wage *

! Wages are truncated at 79 because the data are
thin above that leve.

37

Subjects
[ Jucs
Il vBAs
=5 Fkwe



Figure 2
Mean Wage Offers by Period

70

Subjects

UGs

MBAs

FKWG

PERIOD

accepted wage offers only

38



90

- 0 0 0

= -
'S

0 0 0 0

I+I O O O - o o

70

B 0o KHKX KK o ¥
o H -~ =¥k KEKX oX
X% K | +<{K kK %
| KH oK o= ¥ KK KX
4% o¥ | XKk KK
4k H¥k o oo  XkFK XK

50 60

(o]
o A
A

A
&
*
*
40

o
@]
30
accepted wage offers only
A

@]
&
WAGE

90

80

70

60

50

40

30

accepted wage offers only

WAGE

Scatterplots of Wage and Effort
Panel A - Undergraduates

Figure 3

20

« T v T v T v T = T
< Qo o o N @ 1 ¥ o « <4 9
o o

140443 140444

Pand B - MBAS

20



Figure 4

Mean Wage Offers by Period
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Figure 5
Requested and Actud Effort
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Figure 6
Posted Effort Sessons

Panel A — Mean Effort by Wage
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