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Abstract

In this paper, we extend existing models that heeNLSY 79 to document employer screening
and learning by showing that the return to eduoca@md ability change with experience.
Specifically, we test for and document a non-linedationship between wages and ability as
measured by the AFQT score at low levels of paséaiperience. For high levels of AFQT, wages
appear to fall as AFQT increases. As experiencee@ses, the relationship between wages and
AFQT returns to a monotonic relationship. As a leswch of the observed increase in the return
to AFQT as potential experience increases is aatmatiwith a change in the shape of the
relationship, and the increase in the return to ARD lower levels of AFQT is more modest.
These results are robust using samples and madeigfevious papers on the subject, developing
a broader sample using all waves of the NLSY 7€,aralyzing the question using data from the
NLSY 97. Finally, we find evidence that high AF@ibrkers without four years of college select
into occupations that provide more training, peshagcrificing initial wages in order to build
skills.
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The Returnsto Ability and Experiencein High School Labor Markets: Revisiting Evidence

on Employer Learning and Statistical Discrimination

The classic model of statistical discrimination lrap that education serves as a signal
for unobserved ability (Spence 1973; Weiss 1998)important paper by Altonji and Pierret
(2001), here after referred to as A&P, provideslernce of statistical discrimination followed by
employer learning. They use the National Longitati®urvey of Youth (NLSY 79) to show that
the return to ability as measured by the Armed &®Qualification Test (AFQT) is near zero
when workers first enter the labor market and askers gain experience the correlation between
wages and ability grows and the correlation betweages and education falié\lso using data
from the NLSY 79, Arcidiacono, Bayer and Hizmo (BQlhere after referred to as ABH, show
that ability and initial wages are unrelated faghthschool graduates (exactly 12 years of
education), but that ability appears to influenaéal wages for college graduates (exactly 16
years of education). Similarly, Lange (2007), Kama Lange (2014), and Dustmann, Glitz,
Schonberg and Brucker (2016) provide evidenceaelad employers learning about worker
ability. Further, MacLeod et al. (2017) show thathe country of Columbia implementation of
an exit exam reduced the wage return to collegeta¢ipn presumably by providing information
and reducing the value of the sigRal.

In this paper, we use the NLSY 79 to replicateldasic relationships documented in
A&P and ABH showing that initial wages are unrethte AFQT score for their samples. We

then extend these models to include the squard-§fTAIn order to allow for a non-linear

! Also see earlier work on this topic by Farber arniob@ns (1996).

2 Arteaga (2018) shows the opposite effect that wisrkee paid for skills at hiring. Specificallyethdocument a
decline in the wages of graduates when course vagpirements for the degree fell. Her findings daaiko be
consistent with ABH’s finding that college revealsility through grades and the coursework completed



relationship between ability and wages. These nsoglggest that ability is related to initial
wages, but in a non-linear manner with wages dediwith worker test score for above average
test score workers. Next, we document how this lirear relationship changes over time by
estimating models of worker average wages for y@ar periods of potential experience. For
between 1 and 4 years of potential experience geesages continue to exhibit a negative
relationship with AFQT for above average AFQT ssokdowever, for later years of potential
experience, the non-linear relationship beginssampear, and a monotonic relationship
between potential experience and AFQT devefdfisese findings appear more consistent with
Fang (2006) who attributes most of the return tacation to skills, as opposed to signaling.

The documented non-linear relationship with AFQu#te robust. We use all available
waves of the NLSY 79 to examine wages of a broadeple of workers without four years of
college encompasses both the A&P and ABH samplésis@es the worker’s initial level of
education. We then repeat this exercise usin§itti&Yy 1997. Again both using all waves of
the NLSY 79 and using the NLSY 97, we continuelteayve a non-linear relationship between
AFQT and wages at low levels of potential expergetiat becomes monotonic, or at least closer
to monotonic in the NLSY 97, as potential expereemcreases. In terms of returns to education,
the evidence of declines in the return to educdtiom years of potential experience is
significantly weaker and less robust in the NLSYaft@r allowing for this non-linearity, while
the NLSY 97 estimates suggest an increasing rétueducation with potential experience. The
non-linear relationship between AFQT and wagessis @bust to adding controls for sibling

wage as developed in A&P, allowing for non-lineaturns to education, and finally is

3 Consistent with ABH, we observe a strongly monatawsiationship between AFQT and wages for both
individuals with exactly 16 years of education amtividuals with 16 or more years of education oaittevels of
potential experience.



concentrated primarily among white workers whensduaple is split by race following Pinkston
(2006).

In trying to explain these findings, we speculdiattjust as high ability workers tend to
attend college postponing earnings early in litetigher earnings later, perhaps high ability
workers who do not obtain four years of collegdoiwla similar pattern by taking jobs that pay
less now, but contribute to the accumulation of Anroapital over time. To examine this
premise, we estimate models related to the trairengived by workers early in their work
career. High AFQT workers who do not initially colefe four years of college are both more
likely to receive firm providing training and molikely to select initial occupations that tend to
provide more firm training. We also conduct anasy®t rule out two alternative mechanisms.
First,if workers expect to go back to college, they miagce a lower priority on pre-college job
search and work effort in that pre-college job. amine our models separately based on
whether the worker expects to be in college fivargafter the first wave of the NLSY 79, but
the estimated non-linearity appears quite simiéneen the two subsamples. Finally, we worry
that high AFQT individuals who do not complete fgears of college may represent a heavily
selected sample. In order to test for this, wes@mate the wage models spitting our sample of
workers without four years of college into tercitessed on the likelihood of completing four
years of college, but we find that the non-lingaiststrongest in the least selected bottom tercile
Replication and Initial Evidence on Non-linearities

The models and samples differ between A&P and AB&P defines potential
experience based on the traditional definitiongd eninus years of education minus six, while
ABH follows Lange (2007) by calculating potentialperience based on the first year that the

individual leaves school and participates in thmtamarket. As a result, A&P contains



approximately four hundred additional workers fdromm ABH cannot calculate potential
experience because either the individual did nedmea graduation year or did not provide
sufficient information on work history prior to waw of the NLSY. On the other hand, the ABH
sample contains approximately 1,100 workers thahat in A&P in part because ABH includes
additional waves of data and A&P requires thatitickvidual report labor market work as their
primary activity at some point in order to be irddal in the sampl&While the samples are
similar, one can view the A&P sample as more homogs in potential experience because
workers must have completed their initial speledtication and entered the labor market
sufficiently to report work as their primary actiwvby the time of their study, and obviously the
ABH sample is more homogenous over educatibhe model specifications differ as well: A&P
includes the interactions of AFQT, years of edwratind race with a cubic or third order
polynomial trend for calendar year and fixed effdotr the two digit occupation code of the
worker’s job, while ABH includes controls for regi@and whether the worker is employed part-
time. Both models also include year fixed effects.

Due to the differences between the model speddicatand the samples, we examine
both samples under a variety of model specificatidime basic model of wageg,() for worker

I in survey yeat can be written as

Vit = SitB1 + (Sit * Pi) B2 + Xitf3 + ¢ + Zﬁ=1(5it *tM) Yy + &t (1)

4 Both samples include wage information from non-tdisip male respondents ranged from 14 years old tgears
old at the time of the first wave of the NSLY fdrwaves available at the time of the study, exdbpt ABH
restricts themselves to workers with 13 or lesgye&potential experience citing a non-linearitythe wage
relationship for higher levels of potential expade. A&P restricts the sample to those who havepteted 8 years
or more of education with the highest possible atlan level recorded at 20 years, while ABH exarsinerkers
with exactly 12 or 16 years of education.

® These restrictions naturally lead to similar sarsjflecause workers who pursue college educatiolessdikely to
be observed in the labor market during the earlyesaf the NLSY available to A&P. In fact, only 158f6the

A&P sample of worker wages is associated with wirkeith four years of college or more.



whereS;; is the vector of skill variables composed of AFQ®ssibly the square of AFQT, years
of education and the race dummy varialflgjs years of potential experiencg; is the vector

of additional controlsg; represents the year fixed effects, &hid the order of the polynomial
interactions in survey yeatr.

Table 1 Panel 1 replicates the A&P analysis whaleying the year trend interactions.
Column 1 excludes the year trend interactions oahtrolling for year fixed effects. Column 2
interacts AFQT, years of education and the racemdymuith a linear year trend, and columns 3
and 4 include the same interactions with quadaaticubic year polynomials, respectively. The
year trends are initialized to zero in 1980, tharyehere the most individuals in the sample have
1 year of potential experience. The replicatioridates a near zero return to AFQT at one year
of potential experience, a falling return to edigratvith potential experience, and an increasing
return to AFQT with potential experience, but thegmitude of this last estimate is much smaller
in the model with trends.

Table 1 Panel 2 includes the square of AFQT allgviar a non-linear relationship, and
Panel 3 also includes the interaction of this sgi@m with potential experience. The
coefficient on the square of AFQT is sizable angatiee with a near zero estimate on the linear
term for AFQT, consistent with declining wages WRRQT for workers with above average
AFQT scores at very low levels of potential expece since AFQT is standardized with a mean
of zero. The increasing return to AFQT with potahéxperience is not robust to the inclusion of
both the year trend interactions and the squared fier AFQT. Also, the declining return to
education falls in magnitude with the inclusiortlod squared term for AFQT when the model
includes the year trend interactions. Finally, ititeraction of the square of AFQT with potential

experience is very noisy.



Table 2 Panel 1 replicates ABH with column 1 ugimg same subsample with exactly 12
years of education, and column 2 presenting ressltsy a broader sample of anyone with less
than four years of college (less than 16 yearslatation). Columns 3 and 4 replicate the
analyses using the controls from A&P with the ABkinple except for the inclusion of the cubic
year trend interacted with AFQT, years of educaéind race, and columns 5 and 6 also add the
A&P year trend interactions. The increasing retorAFQT with potential experience is larger
than the A&P estimate based on the full sample,igndry similar in magnitude across the
models except for column 6 that includes both & yrend interactions and uses the broader
sample, where the resulting estimates on the ictierabetween AFQT and potential experience
are smaller and close in magnitude to the A&P estia® Columns 2, 4 and 6 illustrate a
negative relationship between potential experiemzkthe returns to years of education that
while noisy is similar in magnitude to the estinsaté A&P 8

Panels 2 and 3 repeat these analyses adding theesafuAFQT as a regressor and in the
case of panel 3 also adding the interaction ofrmi@kexperience and the square of AFQT. As in
the re-analysis of the A&P sample, we find a rolmegjative coefficient on the square of AFQT
suggestive of falling wages with AFQT for workereahave high levels of AFQT.As in
Table 1, the positive relationship between potéeti@erience and the wage return to AFQT is
not robust to including both year trend interacsi@md a non-linear relationship between wages

and AFQT. The coefficient estimates on the intéoast of potential experience with both years

5 Neither of the coefficients on AFQT or educatiotenacted with potential experience are robust ¢aitislusion of
the year trend interactions for the ABH sample andéviduals with four years of college or more areluded. A
key reason for this difference between the redoitthe ABH and A&P sample is the inclusion of lateaves of the
NLSY in ABH allowing more time for individuals taomplete 16 years of education and enter or re-éméciabor
market.

7 As in ABH, we do not find any evidence of increagieturn to AFQT or decreasing return to educatiith
potential experience in samples of workers withezitl6 years of education or 16 or more years ofaibn.
Further, we do not find any evidence of non-linedurns to AFQT in these four years of college dasyprhe
pooled sample tends to provide estimates thatetveeen the estimates arising from the two subsanple



of education and AFQT are similar to Panel 1, ekgefhe model with year trend interactions
where the coefficients on the interactions with AF&¥e smaller and insignificant. As in Table
1, the non-linear relationship between wages anQ R very robust to alternative model
specifications.

The near zero estimate on the linear AFQT termrmaty@ar of potential experience in
both Tables 1 and 2 suggests that initially theevagurn to AFQT is negative for workers with
an above average AFQT score. Further, even withsaagnificant estimate on the interaction of
potential experience and the square of AFQT, threlmear relationship between AFQT and
wages may be changing over potential experiencausecthe estimate on the linear AFQT term
increases with experience in some models movingdhee of AFQT where wages have the
maximum expected value to the right. In order tareie this more carefully, we divide the
sample into observations with a similar numberexdrg of potential experience: 1-4, 5-8, 9-12,
13-16; and then to reduce noise and measurementvezrcollapse the data to the worker level
in order to measure average wages at differentd@igotential experience. A four year
window was selected in order to provide at leastbtential for two years of wage data, i.e.
years in which the individual was surveyed and wagkeven once the NLSY changed from
annual surveys to surveys every two years. Thisageewage is then regressed upon the controls
for AFQT, square of AFQT, race and the within warkeerage for the subsample of the time
varying controls in the A&P or ABH models includiygars of education. For the ABH model,
we simply estimate a separate model for each patemperience subsample reporting robust

standard errors because each subsample has onbpserration per worker.

8 All results are robust to using interactions witlear, quadratic or fourth order polynomial yesteractions.



The inclusion of the cubic year trend interactitorsthe A&P model requires a pooled
estimation of all subsamples so that all modelarglitional on the same set of year trend
interactions. Then, all other controls are intezdatith dummy variables for each potential
experience subsample. The resulting model of waggsfor workeri in survey yeat can be
written as
Vip = Lb=1(SiBip + XipBap) + SipBs + Tmea(Si * (E)ip)¥n + i (2)
wherep indexes the information over potential experiesigesamplep is the number of
potential experience subsamplgsis the year invariant vector of skill variablesluding initial
education upon entering the labor marl&g}, is the vector of mean ¢f;, averaged over all years

includes in the potential experience subsamplevikeri, Sl-pis the mean of the binary year

indicatoré,; based on averages for worken potential experience subsampleand@ip is the
mean of each survey year polynomial variaffl@fter the year initialization.

We estimate this model multiple times using diffénaitializations for the year trend.
Specifically, year is initialized to zero for thear in which the most individuals had the initial
potential experience level for each interval, Lgear, 5 years, 9 years and 13 years for the four
subsamples. The AFQT coefficient in each subsamapdiecolumn is reported based on that
subsample’s initializatiof. In this way, the quadratic expression for AFQTniicative of the
return to AFQT for the years in which that subsamnwbrked. On the other hand, the estimates
on years of education are always presented bast#teane year of potential experience
initialization, where year is set to zero in 1980 that they can be compared to each other
allowing us to observe whether the return to edanateclines with potential experience

regardless of the year worked.

 Naturally, the estimate on the AFQT quadratic tesmnaffected by the initialization.



Table 3 presents these results. For both the A&PABH samples/models, we continue
to find strong evidence of a non-monotonic relagldp between wages and AFQT and a low
initial return to AFQT when workers have little patial experience. As potential experience
increases, the coefficient on the linear term 6 increases in magnitude leading to a more
monotonic relationship between wages and AFQT.rdhelabelled “turning point” shows the
AFQT score where the slope of the relationship wityes is zero, and this turning point
increases with potential experience. The slope gémare illustrated by Figure 1 Panels 1 and 2,
which plot the estimated quadratic relationshipeein wages and AFQT for the A&P and ABH
models, respectively. Both Panels show a humpegestedationship between wages and AFQT
for low levels of potential experience that slowlyproaches a more linear relationship as
potential experience increas@aihile the return to AFQT at low levels of AFQT doappear to
increase with potential experience, much of thegase in return to AFQT over the entire range
of AFQT arises from the change in the shape otthee, rather than an increase in the
steepness over that range.

Finally, the estimated coefficients on years ofeadion fall by about one percentage
point between the sample for 1-4 years and 9-18syagotential experience, as compared to
declines of about two percentage points over 1@syle@ased on estimates in panel 1 of Tables 1
and 2. The effect of education continues to fallifd-16 years of potential experience in the
A&P sample and model, but increases somewhat fansyE3-16 in Panel 2. It should be noted,

however, that the cubic year trends interactiorthénA&P model lead to substantially larger

10 Quallitatively similar results arise if the AFQT ¢figient is always based on year trends initializted 980, but
the turning point in the wage relationship with AF@oes not increase as quickly with potential eigrere.



standard errors for the later years of potentipkeeience subsamples because the year variable is
initialized to 1980 based on the distribution ofri@rs with one year of potential experierite.

We then conduct a series of robustness testsralesailed in the appendix. A&P
examine an alternative measure of ability, siblvege, and find similar relationships between
wage returns and potential experience. Our noratingationship between the wages and AFQT
is robust to the inclusion of controls for siblimgge. In fact, the estimate on sibling wage is
very stable as the AFQT controls are added. Ssethesults might be interpreted as finding a
robust non-linearity on the wage return to cogeitkills even after controlling for a relatively
independent measure of skitfs.Following Pinkston (2006), we also estimate msdeiparately
by race. The non-linear relationship between wangesAFQT is again very robust for the white
subsample. The estimates on the non-linear terrh-fbyears of potential experience are smaller
and insignificant in the black sampfelNext, some economists have informally raised corsce
about the years of education sample restrictio®BH, namely restricting the sample to those
with exactly 12 or 16 years of education. So, werege a model with the full ABH sample
unrestricted on years of education allowing fortba-linear relationship for AFQT to differ by

whether individuals have completed four years diege or nott* Again, the non-monotonic

111f we allow the education estimates to be basethernitialization for the specific subsample ie th&P sample
and model, we do not observe any decline in themab education over potential experience in t8dAample.
Next, Appendix Table 1 presents estimates for #mepde with 16 or more years of education. We doohserve
the non-linear relationship between wages and AR@,we do not observe a declining return to educatith
potential experience for this sample.

12 While the wage return to sibling wage increasdsnmortance as we move from the 1-4 years of paénti
experience subsample to the 5-9 years subsampleloWet observe a decline in the return to yeaedatation as
potential experience increases, inconsistent wighstgnaling through education for the skills meadiby sibling
wage. See Appendix Table 2. Finally, we do nos@n¢ models including the square of sibling wagmhbee
estimates on the square are always insignificathuatike with AFQT including the square term aleads to very
noisy estimates on sibling wage effects in general.

13 Again, we find little or no evidence of a declimethe return to years of education for the whitbsample. These
results are consistent with Pinkston’s (2006) figdihat statistical discrimination on education ywemarily
experienced by black workers. See Appendix Table 3.

141f one is willing to condition on years of educatias a right hand side variable, then in principie should be
willing to condition the sample on years of eduzatas well. So, perhaps some of the concern wétticéng the



relationship between AFQT and wages for low lewtlgotential experience is robust for the
subsample without four year of college. Finalhg findings are robust to allowing the return to
years of education to be non-linéar.
Expanding the NSLY Sample

Finally, we use all available waves of the NLSYgenerate a broader sample of workers
and worker wages, and then re-examine the average models for additional periods of
potential experience. In our one major departwemfA&P and ABH, we focus on the education
level of the individual when they either first Isithool or on their wave 1 education level if they
were not in school at wave 1 (initial educationpmder to have a more exogenous measure of
education. We follow ABH and Lange in defining patial experience as the number of years
since the individual first left school, except fodividuals who had already left school in which
case we follow a slight modification to A&P and wge minus initial education minus six.
Further, we observe that many individuals in scladatave 1 report leaving school or
graduating in a later wave, and yet continue toement their years of education by exactly one
year in every following year for one or more yeaiter the reported date of leaving school. In
those cases, we set the first year of potentiade&pce equal to the first year that years of
education does not increase, and use the yeatkiofdon observed in that year as the initial

years of educatiotf. Our sample of workers includes all non-Hispankitezand black, male

sample based on years of education arises becanydeyers may be using completion of specific ediocat
thresholds as a signal and the effect of thesaslhbtds on wages is lost when the sample is restkidtherefore, the
model also includes controls for years of educatmmpletion of at least 12 years of education@mipletion of
at least 16 years of education plus the standarttale in the ABH model. The total returns to ediaraappear
relatively stable over years of potential expereen8ee discussion in appendix plus Appendix Tdble

15 See Appendix Table 5.

16 Also, potential experience continues to be increte every year even if or when individuals leghwe labor
market and go back to school after their initialipe of labor market participation. ABH describeghe paper not
incrementing potential experience when an individemves the labor market and returns to schodlirbreviewing
their code their potential experience also apptairscrement every year regardless of whether theker returns to
school.



workers who have at least 8 years of educatioovielig A&P and a valid wage in at least one
wave when not in school, and then we include oladEms for all future waves in which they
have valid wage$’

We then estimate wage models at different leve[soténtial experience using the
subsample with initial levels of education lesathé& years. We follow ABH controlling for
part-time work, urban area and region averaging allesurvey years included in each potential
experience subsample and where the individual hadidiwage. We estimate models both with
and without the A&P interactions of AFQT, yearsediucation and race with the cubic year
trend. The models with those interactions are gbat¥oss the potential experience subsamples,
while the models without the interactions are eated separately for each subsample, following
the structure in Table 3. We select the year fitiairzing the year trends to zero based on the
center of the three highest years in terms moskeverwith 1, 5, 9, etc. years of potential
experienceBy using the mode year plus the next two higheatgjave substantially reduce the
variation in the initialization year across substap® We drop the occupation controls because
occupation has been documented to capture a stibstamount of information on ability
(Bacolod and Blum, 2010).

Table 4 Panel 1 presents the estimates for the Innotthethe year trend interactions, and

Panel 2 presents the same model estimates fortthe subsample given the differences

7 These criteria broaden our sample relative to B&R and ABH, like ABH including workers whether oot
they report work as their primary activity and lik&P not requiring as much information on graduatij@ar or
work history for those in the labor market in waveNe also follow A&P so that if the wage rate witie most
recent job is invalid we use other wage ratestti@tvorkers have reported in this wave of the syrwédile ABH
deletes observations when the wage in the moshtrguie is invalid. Our final sample includes viriyeevery
observation included in either ABH or A&P, as wedl an additional 700 workers who were in neitherde.

18 In cases where there are ties in the number ofevsrik determining the three highest years, welveghis by
using the center of the five highest years. Agtia,initializations cannot have any influence om ¢befficient
estimate or standard error for the square of AHQ@Terms of Table 3, using the three highest yeansld also have
yielded 1980 as the base year.



between whites and blacks described above. Eadmeopresents estimates for average wages
for four specific years of potential experienceto29 to 32 years. The base year for 1-4 years of
potential experience is 1981, and the base yedstenincrease by between 3 to 5 years across
each potential experience bin. Figure 2 Panelgdl2gmresent plots of the estimate relationship
between wage and each level of AFQT. The non-monotelationships in Figure 2 for low
levels of potential experience are robust and sanylar to the plots in Figure 1. In both panels,
a substantial portion of the increasing return EQX with potential experience is attributable to
the changes from a non-monotonic to a monotonaticglship between AFQT and wages. In
fact, for the white sub-sample (panel 2), the slofpidne AFQT-wage curve for 1-4 years of
potential experience is virtually indistinguishabiem the curves for higher levels of potential
experience at low levels of AFQT. Table 4 Paned®@ 4 present the estimates for the same
samples and models excluding the year trend irtieres; and the coefficients on AFQT and the
square of AFQT are very similar across the panels.

The white sample estimates show a larger non4litygda AFQT and the lack of any
substantial increase in the AFQT slope over paaértiperience for low levels of AFQT and
potential experience. These findings are consistghtPinkston’s (2006) failure to find much
evidence of employers using education as a sigriaboning in the white subsample of the
NLSY. Further, the concentration of evidence fatistical discrimination in the black
subsample is also consistent with Lang and Mang2®%1) finding that blacks are over-

represented in higher education conditional ontgbdnd ABH’s argument that a potential



explanation for the selection of blacks into highducation is their desire to avoid
discrimination by revealing ability through succéssollege!®

However, key differences exist across the pandisdsn the various estimates for years
of education. Turning back to Table 4, the parametémates on education for the sample with
whites and blacks in the trends model (Panel 1xtahdily with potential experience reaching
only 2 percentage points per year and becomingnifgiant by 21-24 years of potential
experience. For the white subsample, the retuadtation is relatively stable through 17-20
years ranging between 6 and 7 percent wage gaingpeof education, and then declines to 5
percent per year by 29-32 years of potential eepeg. However, it is important to remember
that the standard errors have increased substgntia@ percentage point for the 29-32 years
subsample. Turning to the models with no year seR@nels 3 and 4, the estimates on years of
education are very stable in magnitude over pakakperience. Therefore, the only solid
evidence for declining returns to education witheptial experience is in the full sample that
contains a substantial number of black workers,randbly the black subsample does not
exhibit the same non-linearity between wages anQRAF

Next, we create a comparable sample using workerthé NLSY 1997 and imposing the
exact same sample restrictions described abovble bgpresents estimates of the return to

AFQT for workers with less than four years of cgdeand 1-4, 5-8, 9-12 and 13-16 years of

19 Similarly, Bjerk (2007) finds that ability explaitise entire black-white wage gap for workers intatuollar jobs,
while wage gaps persist in blue collar jobs, arad tonditional on ability blacks are more likelywork in white
collar jobs.

20 Appendix Table 6 presents the estimates for theauple of workers who have 4 years of college armd/e
find no evidence of a non-linearity between wagas AFQT. We find an increasing return to AFQT otiare, but
we do not find evidence of falling return to yeafeducation. These findings appear more consistihta
complementarity between ability and potential eigrere among college graduates. Findings are alssistent
with Deming and Noray (2018) who find a strong etation between ability and receiving a STEM degneating
the potential for statistical discrimination, botterms of wages find that most of the initial STEBgree wage
premium arises only when actually working in STEdhcluding that the wage premium is compensatiorsfoeM
skills learned in college.



potential experience using data from the NLSY 199fe estimated AFQT coefficients are also
illustrated in Figure 3. For low levels of potattexperience between 1 and 8 years, the
relationship between AFQT and wages is clearly inegjdor the upper half of the AFQT
distribution, but as in Table 7 this negative tielaship begins to weaken and reverse as potential
experience increases. Appendix Table 7 presentfisesmilar to the interactive models in

Tables 1 and 2 for the NLSY 97. As above, the noearity between AFQT and wages is
relatively robust, but like Castex and Dechter @0&e do not find evidence consistent with
statistical discrimination followed employer leargiin the NSLY 97 for either our full sample

or the sample with less than four years of colfége.

In summary, neither broadening the sample, addifaymation from the additional
waves of data, or using data from younger cohartslater time does anything to change our
basic conclusions. First, the return to AFQT is4noonotonic for low levels of potential
experience for workers without four years of colend much of the increase in the average
return to potential experience can be attributethéoshift toward a more linear relationship as
potential experience increases. Second, the dsdlnde return to education with potential
experience tend to be more modest in magnituderaruh less robust than those identified by
A&P.

Mechanisms

It is well accepted that high ability workers tedattend college, postponing earnings

early in life in exchange for building human capitand so receiving higher earnings later in

life.?2 Perhaps, high ability workers who do not go tileg follow a similar pattern by taking

21 Appendix Table 8 shows the estimates for modelsvatpnt to those presented in Table 5 except trddés not
include year trend interactions. The results @y gimilar to those in Table 5.
22 See Fang (2006) for example.



jobs that pay less now, but contribute to the aadation of human capital over time and so
higher wages later in life. In order to examines thossibility, we look at training provided by
firms. Kahn and Lange (2014) show that a substignbidion of wage dispersion is attributable
to worker learning and associated productivity galhlearning is facilitated by cognitive

ability, high AFQT workers may prefer jobs that geg substantial skills over time, especially if
they have not invested in such skills through highdication.

We develop an intensity measure of training adrdnion of years in the labor market in
which an individual received training during thesfifour years after entering the labor market.
We regress this measure for our sample of workétsless than 16 years of education
controlling for the standard controls from our miogjeecification in Table 4 with one exception.
We only interact AFQT, initial education and racétwinear trends for the year the individual
entered the labor market because when focusingudy years of labor market participation the
sample has much less range over survey years. Témdés are shown in columns 1 and 2 of
Table 6 with column 1 presenting results for firpogsored training and column 2 presenting
results for firm sponsored training plus apprergiicps. A one standard deviation change in
AFQT is associated with an increase in the intgnsishare of years receiving training of
between 1/3 and 1/2 of the average intensity afitryg experienced in the sample.

Next, we use the entire sample of NLSY 1979 workexwder to identify the industries
and occupations where firm sponsored training prexgiceships are most common.
Specifically, we calculate the average intensityraining received during the first four years of
work for the entire NLSY sample of male of workerdaxing many of the sample restrictions
placed on our regression sample, and then caldhlategaining intensity by industry and

occupation. We assign workers in our regressiampgato a training intensity based on their



initial job’s industry or occupation omitting theeitges from the calculation of intensity for their
industry and occupation. Columns 3 and 4 presanitseewhere the dependent variable is the
average intensity of training during first four yg#or the individual’s initial industry, and
columns 5 and 6 use a similar measure based @&l micupation. Higher AFQT workers appear
to select into occupations that provide more tragniA one standard deviation increase in AFQT
is associated with an initial occupation choice iotcupations where average training intensity
is 10 percent higher than the intensity observatieraverage training intensity occupation.

We investigate two other potential mechanismsHerrion-linear relationship between
initial wages and AFQT for workers who do not coetplfour years of college. The second
mechanism is based on the premise that if workgqvect to go back to college, they may place a
lower priority on pre-college job search and woifort in that pre-college job. In Appendix
Table 9, we split the sample for the early wageasgjons based on self-reported expectation of
being in college five years after the first waveated NLSY 79, and plots of the estimated non-
linear relationship are shown in Appendix Figur&ie non-linear relationship is very similar
between the two subsamples.

The final potential mechanism is selection intogheple of workers with less than four
years of college. Perhaps, the non-linear relatipnarises because high AFQT individuals who
do not complete four years of college are negatiselected reducing their wages, and the
highest AFQT workers are most selected and so thevlwest wages. Appendix Table 10 and
Appendix Figure 2 present estimates of the retoARQT for early wages by subsamples based
on terciles of the probability of completing fowsars of college drawn from the sample without
four years of college. The highest tercile showddhe most selected, and yet the non-linear

relationship between AFQT and wages is strongeghfobottom tercile where selection is



negligible with over 97 percent of the sample ratihg four years of college. The non-linearity
similar between the middle and top terciles eveudjm the top tercile sample is far more
selected.

Discussion

In summary, the signaling model of educationaéstment is a very important theory
within labor economics, and much of the evidencgupport of this theory is based on analyses
of the 1979 National Longitudinal Survey of Youtheave initial wages have been found to be
unrelated to a test score proxy for ability, buintcrease with test score based on time in the
labor market, while simultaneously the importanteducation in explaining wages falls with
time. In this paper, we show that AFQT is relat@@arly wages for high school graduates who
did not complete four years of college, but in adinear manner with wages rising with AFQT
for workers with low scores and falling with AFQ@rfworkers with high scores. This non-linear
relationship disappears as workers obtain morereqpee. These patterns are very robust across
samples and model specifications, and a substgaiabn of the increase in the return to AFQT
with potential experience in the NLSY is likely digethe short-run nature of this non-monotonic
relationship. Further, as previously observed mk&ton (2006), almost all of the evidence that
we identify for declining returns to education wbtential experience is not present in a model
that excludes black workers.

The evidence appears consistent with the highdsgtyakorkers who do not complete
four years of college investing in higher futurer@ags by selecting jobs that build human
capital. High school graduate workers with high AF&e observed to receive more training
than low AFQT workers and to select into occupatiatere training is provided more

frequently. It is important to note that when jtamtusing on low AFQT workers the return of



AFQT in wages does increase with potential expeaen some models. Further, the wage
returns associated with higher sibling wages alsoeiase with potential experience. Therefore,
statistical discrimination may still play a roleerplaining the early wages of workers, but past
studies that have not considered compensating diffigeentials based on future skill
accumulation likely significantly overstate the ionfance of signaling for demonstrating

cognitive skills in the labor market.
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Figure 1. Estimated Relationship between AFQT and Average Wages

Panel 1: AFQT Wage Returns for A&P Sample
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Figure 2. Preferred Sample Relationship between AFQT and Average Wages

Panel 1: AFQT Wage Returns for Less than 16 Years of
Education Sample
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Figure 3. NLSY 1997 Relationship between AFQT and Average Wages

Panel 1: NLSY 97 Wage Return Less than 16 Years
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Table1 Altonji and Pierret Replication and Non-linear Returnsto Ability

Trend-Human Capital

: None Linear Quadratic Cubic
Interactions

Panel 1. Replication

AFQT " 000524  0.00114 -00210 | -0.0118
(0.0118) | (0.0111)  (0.0133)  (0.0135)
AFQT*Pot Exper/10 0.0850%** 0.0465 0.0532 0.0515
" (0.00161)  (0.00337)  (0.00342)  (0.00343)
Years Education 0.0724%** 0.0687*** 0.0737%** 0.0797***
" (0.00656)  (0.00643) =~ (0.00753) ' (0.00777)
Years Ed*Pot Exper/10  -0.0176** ~  -0.0175 -0.0191  -0.0193
" (0.000813)  (0.00126) =~ (0.00127)  (0.00127)
Observations " 21058 | 21,058 21,058 21,058
R-Squared " 0286 0287 0287 | 0287
Mean of Wages f 823 823 823 8.23
Panel 2: Non-linear Returns to AFQT
AFQT " 0.00378 | -0.00469 -0.0253*  -0.0167
(0.0119)  (0.0115)  (0.0134)  (0.0136)
AFQT"2 0.0169%**  -0.0247***  -0.0246***  -0.0243%**
" (0.00590) ” (0.00658) ~ (0.00659)  (0.00659)
AFQT*Pot Exper/10 0.0726*** 000491 000171 6.17e-04
" (0.00161)  (0.00369) ~ (0.00376)  (0.00376)
Years Education I 0.0741*** i 0.0703*** I 0.0747*** i 0.0807***
(0.00658) (0.00643) (0.00751) (0.00775)
Years Ed*Pot Exper/10  -0.0179** ~  -0.0130 -0.0144 -0.0147
" (0.000814)  (0.00127)  (0.00128)  (0.00128)
Observations " 21058 | 21,058 21,058 21,058
R-Squared " 0287 7 0289 7 0289 7 0289
Panel 3: Non-linear Returns Evolving Over Time
AFQT " 000764  -000113 -0.0218 -0.0130
(0.0126) | (0.0120) ' (0.0142) " (0.0144)
AFQT"2 " -0.0104 -0.0188** -0.0195** -0.0190**
" (0.00849)  (0.00868) =~ (0.00871)  (0.00870)
AFQT*Pot Exper/10 0.0659*** " _0.0103 ~ -0.00300  -0.00431
" (0.00186)  (0.00382) =~ (0.00391) ' (0.00391)
AFQT~2*Pot Exper/10 ~  -0.00929 ~ -0.00835 ~ -0.00711  -0.00743
" (0.00120)  (0.00109) ~ (0.00111)  (0.00110)
Years Education 0.0735*** 0.0698*** 0.0744*** 0.0803***
" (0.00660)  (0.00646)  (0.00753)  (0.00776)

Years Ed*Pot Exper/10  -0.0171** " -0.0125 ~  -0.0140 -0.0143
" (0.000819) ” (0.00128) ~ (0.00129)  (0.00129)

Observations 21058 21,058 21,058 21,058
R-Squared 0287 | 0289 7 0289 7 0289

Notes: Panel 1 replicates the reduced form resufietential experience from Altonji and
Pierret. Panel 2 adds a control for the squafed=Q¥T, and Panel 3 adds controls for both the
square of AFQT and its interaction with potentigerience. Column 1 presents the model
with just year fixed effects, while columns 2-4g@at estimates for a model with AFQT,
years education and race interacted with a yegaijmuadratic polynomial and cubic
polynomial trends, respectively. Year trends aitgalized to zero at 1980, the year in which
the most individuals in the sample had their fiesir of potential experience. Standard errors
are clustered at the individual worker level.



Table2 ABH Replication and Non-linear Returnsto Ability

Model ABH A&P w/out HC Interactions Cubic HC Interactions

Sample: Years of Education 12 Years Less than 15 12 Years Less than 16 12 Years s thas16
Panel 1: Replication

AFQT 0008 ~ 0011 | 000294  0.00658  0.0113 0.00267
" 013 " (0011 " (0.0124) " (0.0104) " (0.0150) ~ (0.0117)
AFQT*Pot Exper/10 018 01057 0121 0.107*** 0.0910* 0.0617*
(.017) (0.014) -0.0176 -0.0143 -0.0465 -0.0366
Years Education - I 0.064*** -- I 0.0495*** -- I 0.0565***
- (0.007) - (0.00698) - (0.00788)
Years Ed*Pot Exper/10 - -0.022** -- -0.0106 - -0.0318
- " (0.010) - -0.00968 - -0.0218
Observations T2 T 19692 ~ 11,795 19,725 | 11,795 19,725
R-Squared f 019 020 7 0214 7 0224 7 o215 " 0225
Mean of Wages [ 851 8.66 851 8.66 851 8.66
Panel 2: Non-linear Returns to AFQT
AFQT " .0000 0007  -0.00551 ~ 0.00122  -0.00954 | -0.00484
" (.013) " (0011  (00125) " (0.0105) " (0.0152) ~ (0.0119)
AFQTA2 -0.035%**  -0.023%%*  -0.0350*** = -0.0284***  -0.0348***  -0.0312%**
" (0.008 " (0.006)  (0.00848) " (0.00647) " (0.00854) ~ (0.00662)
AFQT*Pot Exper/10 0.108*** 0.098%*  0.111***  0.0990*** 0.0736 0.0312
" (0.017) 7 (0.014) -0.0173 -0.0142 -0.0462 -0.0365
Years Education - 0.064*** -- 0.0493*** -- 0.0565***
- " (0.007) - " (0.00695) - " (0.00787)
Years Ed*Pot Exper/10 - -0.022** -- -0.0107 - -0.0307
- " (0.010) - -0.00965 - -0.0216
Observations T2 T 19692 © 11,795 | 19,725 11,795 19,725
R-Squared f 019 020 ~ 0220 | 0228 | 0220 | 0229
Panel 3: Non-linear Returns Evolving Over Time
AFQT " 0001 ” 0008 7 -000520 7 000259 ~ -0.00953  -0.00341
" ©o013) " (0011 " (0.0128) " (0.0108) " (0.0155) " (0.0120)
AFQT2 -0.032%+* -0.018%  -0.0341***  -0.0237***  -0.0348***  -0.0275***
" (0100 " (0.008) " (0.00969) " (0.00791) " (0.00976) " (0.00803)
AFQT*Pot Exper/10 0.107** 0.096***  0.110***  0.0965*** 0.0736 0.0296
" (0018 | (0.015) -0.0185 -0.0151 -0.0467 -0.0368
AFQT~2*Pot Exper/10 ~  -0.004 ~  -0.008  -0.00133 -0.00723 -2.64E-05 -0.00563
" (0.034) " (0.011) -0.0142 -0.00114 -0.0143 -0.0113
Years Education - 0.064*** -- 0.0493*** -- 0.0565***
- " (0.007) - " (0.00695) - " (0.00786)
Years Ed*Pot Exper/10 - -0.022** -- -0.0107 - -0.0308
- " (0.010) - -0.00965 - -0.0216
Observations o172 T 19692 © 11,795 19,725 11,795 19,725
R-Squared [ 019 020 © 0220 0228 | 0220 | 0229

Notes: Panel 1 replicates the model by Arcidiac&ayer and Hizmo. Panel 2 adds a control fostheare of AFQT, and
Panel 3 adds controls for both the square of AFQTita interaction with potential experience. Q@oful uses a subsample
with just workers with exactly 12 years of educatiand column 2 presents estimates for all wonkéfsless than 16 years
education. Columns 3 and 4 present estimatehdmame samples using the A&P set of controls ¢faethe interactions
of AFQT, education and race with year trends. @olsi5 and 6 modify the models presented in coluBrared 4 by includin
the interactions with a cubic polynomial in ye3fear trends are initialized to zero at 1980, ther ye which the most
individuals in the sample had their first year ofgntial experience. Standard errors are clustréee individual worker
level.



Table 3 Determinants of Average Wages at Different L evels of Potential Experience

Average over Years of

Potential Experience 14 5-8 9-12 13-16
Panel 1: A&P Model and Sample
AFQT " -0.00275 0.0413%** 0.0695*** 0.0786%**
" (0.0115) | (0.0136) (0.0198) | (0.0280)
AFQT/2 -0.0138** -0.0258%** -0.0328*** " .0.0240
" (0.00690)  (0.00759)  (0.00933) "  (0.0166)
Years Education 0.0644*** 0.0633*** 0.0556*** 0.0460**
" (0.00599)  (0.00786)  (0.0117) (0.0181)
Observations ( 2,307 r 2,644 r 2,135 r 839
R-Squared 0.357
Turning Point -0.10 0.80 1.06 1.64
Mean of Wages f 6.86 825 881 8.29
Panel 2: ABH Model and Sample w/ Education <16
AFQT 0.0302%** 0.0683*** 0.103*** 0.117%**
(0.0101) ”  (0.0105) 7 (0.0125) 7  (0.0140)
AFQT"2 -0.0201%** -0.0243%x* -0.0169* -0.00931
(0.00780) ~  (0.00828) |  (0.00892) |  (0.00970)
Years Education 0.0530%** 0.0474%*** 0.0432%** 0.0499***
' " (0.00655) : (0.00696) : (0.00715) : (0.00917)
Observations g 2,406 f 2,549 f 2,200 i 1,802
R-Squared 0.171 0.179 0.245 0.241
Turning Point 0.75 1.41 3.05 6.28
Mean of Wages f 726 853 | 9.60 10.41

Notes: All potential experience subsamples haeealiservation per worker using average wages when i
the labor market as the dependent variable and ti#naverage of time varying control variablesr dlie
same waves. Panel 1 presents estimates usingfRentdel and worker sample, and Panel 2 presents
estimates using the ABH model and worker samplee A&P model in Panel 1 pools all subsamples. The
model includes the interaction of AFQT, educatind black with year cubic trends. All other cordgrate
interacted with dummy variables associated withstifessamples for different years of potential expee.
The AFQT estimates in each column use an initiat pased on the mode year for the first year el
experience included in the subsample. The educasitimates for all columns use an initial year base

the mode year for one year of potential experiefamel 2 presents results of a seperate regréssiaich
subsample since their are no trend interactionsin@o1 presents the model for average wages based o
observations between 1 and 4 years potential eqesi Columns 2 through 4 present comparable
estimates for 5-8 years, 9-12 years and 13-16 yesmgectively. Standard errors are clusteredeatvtirker
level for panel 1, and robust standard errorsegerted for panel 2 since there is only one observaper
work in each regression.



Table4 Incorporating Information from all Waves of the NLSY

Sample: Years of Potential

Experience 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32
Panel 1: Less Than 16 Years
AFQT 0.0289***  0.0662***  0.0905***  0.115***  0.125%**  0.129***  0.156***  (.156***
(0.00937) 7 (0.0120) " (0.0129) ” (0.0129) " (0.0138) " (0.0157) | (0.0177) 7 (0.0192)
4
AFQT"2 -0.0174**  -0.0163** -0.0211*** " -000362 ~ 0.0122  -0.00615  0.00864  0.00753
(0.00740) ” (0.00697) " (0.00741) ” (0.00867) " (0.00949) " (0.00995) ” (0.0111) ~ (0.0126)
4
Initial Years Education 0.0606***  0.0585***  0.0542***  0.0414***  0.0405** 0.0290 00227 | 0.0221
" (0.00618) ~ (0.00718) ” (0.00977) © (0.0128)  (0.0169)  (0.0194) ” (0.0220) 7 (0.0254)
Observations " 2,768 | 3468 | 3215 | 2,789 | 2,435 | 2267 | 2,125 | 1,944
R-Squared ! 0.297
Turning Point 0.83 2.03 2.14 15.88 -51.23 10.49 -9.03 -10.36
Mean of Wages f 733 854 9.58 1046  11.60 12.42 12.86 12.72
Panel 2: Less Than 16 Years White Workers Only
AFQT 0.0324***  0.0613***  0.0883***  (0.120%**  0.112%**  (.129%**  (0.172***  (.183***
4 4 4 4 4 4 4
(0.0107) (0.0126) (0.0151) (0.0152) (0.0155) (0.0187) (0.0214) (0.0232)
AFQTA2 -0.0327*%**  .0.0176*  -0.0341*** ~ -0.0126  -0.00559  0.000387  -0.00214  0.00161
" (0.00932) " (0.00965) ” (0.0105) | (0.0126) ~ (0.0135) =~ (0.0156) ~ (0.0165) | (0.0181)
Initial Years Education 0.0687***  0.0685***  0.0736***  0.0627***  0.0823***  0.0656** = 0.0589** 0.0479
" (0.00724) " (0.00897) ” (0.0126)  (0.0165) ~ (0.0217) ~ (0.0257)  (0.0288)  (0.0332)
Observations " 1,944 | 238 | 2133 | 1,772 1502 | 1,399 1,294 | 1,205
R-Squared f 0.300
Turning Point 0.50 1.74 1.29 4.76 10.02 -166.67 40.19 -56.83
Mean of Wages f 755 8.94 10277 1142 7 1272 7 1382 7 1450 | 1427

Notes: Presents estimates for worker average whagn in the labor market over the years of poteakiperience identified in the column headings.
Wage information from all waves of the NLSY areluged. The sample is restricted to workers wils llvan 16 years of education in their first ydar o
potential experience or when first observed itia labor market in 1979. The samples in panefgl2are also restricted to only white workersl Al
models control for the initial years of educatiather than actual education when surveyed. Therc@ware for worker average wages over differensyea
of potential experience. All models include thateols from the ABH model, and the models in pardedsd 2 include the interaction of the year cubic
with AFQT, years of education and in panel 1 rdcepanels 1 and 2, the AFQT estimate is basedantyends initialized for the subsample initial
potential experience, and the education estimdiased on year trends initialized for one yearotémtial experience (1981), and standard errors are
clustered at the worker level. Panels 3 and 4 ptestimates from seperate regressions for eaamooland standard errors are robust.



Table 4 (continued) Incorporating Information from all Waves of the NL SY

Sample: Years of Potential

Experience 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32
Panel 3: Less Than 16 Years without Trend Inteoasti
AFQT 0.0298***  0.0705***  0.100***  0.126***  0.130***  0.137***  0.161***  0.157***
" (0.00898) ~ (0.00928) ” (0.0104)  (0.0116) ” (0.0131) " (0.0149) " (0.0167) | (0.0177)
AFQT~2 -0.0161**  -0.0142**  -0.0177**  0.00187 ~ 0.00585 ' -0.000387 ~ 0.0109  0.00487
" (0.00709) ~ (0.00673) " (0.00725)  (0.00841) " (0.00916) " (0.00971) " (0.0109) " (0.0122)
Initial Years Education 0.0629***  0.0609***  0.0655***  0.0617***  0.0685***  0.0701***  0.0638***  0.0650***
" (0.00617) " (0.00590) " (0.00596)  (0.00743) " (0.00931) " (0.00932) " (0.0100)  (0.0116)
Observations " 2,768 | 3468 | 3215 | 2,789 | 2435 | 2267 | 2125 | 1,944
R-Squared " 0171 7 0187 7 0262 7 0239 " o250 7 0241 7 0219 7 0202
Turning Point 0.93 2.48 2.82 -33.69 -11.11 177.00 -7.39 -16.12
Mean of Wages f 733 854 9.58 1046 11.60 12.42 12.86 12.72
Panel 4. Less Than 16 Years White Workers Onlymitfi rend Interactions
AFQT 0.0343***  0.0692***  0.0988***  0.127***  0.110***  0.125***  0.166***  0.172***
" (0.0104) ~ (0.0107) " (0.0120) " (0.0139) " (0.0150) " (0.0177) " (0.0204) 7 (0.0213)
AFQT"2 -0.0295***  -0.0156*  -0.0324*** ” -0.00957 ~ -0.00509 ~ 0.00334  -0.00361  -0.00328
" (0.00901) ~ (0.00927) 7 (0.0102)  (0.01200 " (0.0130) " (0.0153) " (0.0164)  (0.0182)
Initial Years Education 0.0702***  0.0655***  0.0716***  0.0638***  0.0860***  0.0819*** = 0.0654***  0.0576***
" (0.00730) ~ (0.00719) " (0.00760)  (0.00960)  (0.0119)  (0.0123) " (0.0142)  (0.0158)
Observations " 1,944 7 238 7 2133 7 1,772 7 1502 7 1,399 7 1294 T 1,205
R-Squared " 0189 0163 7 0231 7 0211 " 0234 " 0179 7 o154 7 o0.146
Turning Point 0.58 2.22 1.52 6.64 10.81 -18.71 22.99 26.22
Mean of Wages f 755 8.94 10277 1142 7 1272 7 1382 7 1450 | 1427

Notes: Presents estimates for worker average whgg in the labor market over the years of poteekiperience identified in the column headings.
Wage information from all waves of the NLSY arelugled. The sample is restricted to workers widls lan 16 years of education in their first yéar o
potential experience or when first observed itia labor market in 1979. The samples in panefgl2are also restricted to only white workersl Al
models control for the initial years of educatiather than actual education when surveyed. Therc@ware for worker average wages over differentsyea
of potential experience. All models include thateols from the ABH model, and the models in pardedsd 2 include the interaction of the year cubic
with AFQT, years of education and in panel 1 rdcepanels 1 and 2, the AFQT estimate is base@antyends initialized for the subsample initial
potential experience, and the education estimdiassed on year trends initialized for one yearotémptial experience (1981), and standard errors are
clustered at the worker level. Panels 3 and 4 ptestimates from seperate regressions for eaamooland standard errors are robust.



Table5 Determinants of Average Wages over Potential Experience NLSY 97

Sample: Years of Potential

Experience 1-4 5-8 9-12 13-16
Panel 1: Less Than 16 Years of Education

AFQT " .0.0171 | -0.00841 0.0295* 0.0447**
" (0.0110) | (0.0145)  (0.0175) | (0.0222)

AFQTA2 -0.0263***  -0.0213**  -0.0285***  -0.0209
" (0.00690) ” (0.00951) " (0.0107) ” (0.0140)

Initial Years Education 0.0384***  (0.0622*** 0.102*** 0.145***
" (0.00669)  (0.0140) 7 (0.0242) " (0.0337)

Observations " 2001 | 180 | 1,695 | 1,320

R-Squared ! 0.208

Turning Point -0.33 -0.20 0.52 1.07

Mean of Wages g 897 11.30 ~ 12.67 7 13.89

Panel 2: Less Than 16 Years of Education WhitekétsrOnly
AFQT " -0.0158 | -0.00593 0.0322* 0.0410
(0.0132) | (0.0159) ~ (0.0192) " (0.0254)

AFQTA2 -0.0194*  -0.0335***  -0.0258* -0.0239
" (0.0101) " (0.0112) 7 (0.0132) " (0.0189)

Initial Years Education 0.0262***  0.0645*** 0.112%*** 0.163***
" (0.00834) ” (0.0153) " (0.0275) " (0.0383)

Observations " 1325 | 1,179 | 1,112 | 847

R-Squared f 0.220

Turning Point -0.41 -0.09 0.62 0.86

Mean of Wages g 944 11.91 ~ 13.50 ~ 15.05

Notes: Presents estimates for worker average whgg in the labor market over the years of
potential experience identified in the column hegsdiusing the NLSY 1997 following the

same sample selection process used to createttreled sample of workers for Table 4. W
information from all waves of the NLSY 1997 arelunted. Following Table 4, the regression
uses initial education and potential experienéeamented yearly after entering the labor
market whether or not the individual returns tooethThe sample is restricted to workers with
less than 16 years of education in their first yguotential experience or when first observed
if in the labor market in 1997, and further reséitin panel 2 to white workers only. The
columns are for worker average wages over diffeyeats of potential experience. The models
in panel 1 include the interaction of the year culith AFQT, years of education and in panel
1lrace. The estimates are based on a pooled mitbddghe estimates presented interacted with
dummies for the potential experience subsample AH@T estimates are based on year trends
initialized for the subsample initial potential exignce, and the education estimates are based
on year trends initialized for one year of potdréerience, and standard errors are clustered
at the worker level.



Table 6 Relationship between Training and AFQT for less than 16 Years of Initial Education Sample

Average Training within

Actual Training Industry Occupation
Corporate Plus Corporate Plus Corporate Plus
Training Apprenticeships Training Apprenticeships Training Apprenticeships
Panel 1: Less Than 16 Years of Initial Education
AFQT 0.0108*** 0.0188*** 000149 0.00129 0.00846*** 0.00887***
" (000339) (0.00448) | (0.00144) " (0.00144)  (0.00144) "  (0.00155)
AFQTA2 " .818e-05 -0.000968 0.00101 " 0000582 0.00123 " 0.000363
" (0002200  (0.00285) ” (0.00105) " (0.00105)  (0.001200 "  (0.00115)
Observations r 2,768 [ 2,768 f 2,768 [ 2,768 f 2,767 r 2,767
4 | 4 4 | 4 4 | 4
R-squared 0.057 0.042 0.064 0.060 0.146 0.122
Mean of Dependent Variables 0.03 [ 0.04 r 0.09 [ 0.10 r 0.07 r 0.08
Panel 2: Less Than 16 Years of Initial Education White Workers Only
AFQT 0.0127%*** 0.0222*** 7 000208 0.00198 0.00818*** 0.00890***
" (000371)  (0.00507) | (0.00160)  (0.00162) | (0.00145) 7 (0.00163)
AFQTA2 " .0000784 -000138 0000288 ~ -0000334 0.00140 " 0.000334
" (000293) 7 (000377 7 (000129) 7 (0.00129) 7 (0.00130) 7  (0.00139)
Observations ( 1,944 [ 1,944 ( 1,944 [ 1,944 ( 1,943 r 1,943
R-squared r 0.051 [ 0.038 r 0.057 [ 0.056 r 0.141 r 0.111
Mean of Dependent Variables 0.03 [ 0.05 r 0.09 [ 0.10 r 0.07 r 0.08

Notes: The table presents estimates of a model of training exposure during the first four years after entering the labor market for self or for industry
or occupation average on a quadratic function of AFQT for the sample of workers with less than 16 years of initial education. Columns 1 and 2
presents estimates for the fraction of years in which the individual received corporate sponsored training and either corporate sponsored training or
participated in an appreticseship out of the years spent in the labor market, columns 3 and 4 present estimates for the average fraction of worker-
years during the first four years of work in which training is received for the industry that this individual initially chose where the worker themselves is
excluded from the calculation, and columns 5 and 6 present estimates for an equivalent fraction calculated for initial occupation. In addition to the
variables listed, the model includes controls for whether the worker is black, for the census region of residence, for whether the residence is in an
urban area, whether the worker is in a part time job, year fixed effects, and linear time trend interactions with AFQT, black and initial education level.
Robust standard errors are presented.



Appendix
The Returnsto Ability and Experiencein High School Labor Markets: Revisiting Evidence

on Employer Learning and Statistical Discrimination

Workers with Four Years of College

Following Table 3, we also divide the ABH basedsarbple for workers with four years
of college or more into subsamples with similar temof years of potential experience: 1-4, 5-
8, 9-12, 13-16; again reducing noise and measureensr by collapsing the data to the worker
level in order to measure average wages at difféesrls of potential experience. The average
wage is then regressed upon the controls for ARQuiare of AFQT, as well as the standard
controls in the ABH model averaged over all wortbservations in a subsample. The estimates
are shown in Appendix Table 1. Panel 1 shows estsnaithout the square of AFQT. The
return to AFQT rises with potential experience, thét return to year of education also rises with
potential experience inconsistent with learning.p&nel 2, we add the square of AFQT, but
those estimates are always insignificant and tiseclpamttern of results from panel 1 is
unchanged.
Sbling Wage

A&P examine an alternative measure of ability, ispwage, and find similar
relationships with the return to sibling wage rgsimith potential experience and the return to
education falling with potential experience aftentolling for sibling wage. We also estimate
models including controls for sibling wage. Ourdats follow the models in Table 3 where we
estimate a pooled sample with common year treratantions for the A&P sample and model

and separate models for each subsample for the #dBiple and model. Given our non-



monotonic relationship between wages and AFQTvatiéwels of potential experience, we
measure sibling wage using their average wagesdeetw3 and 16 years of experience adding
information from later waves of the NLSY in orderdbserve those wages.

Appendix Table 2 presents results with panels 13pesenting estimates that replace
AFQT with sibling wage for the A&P and ABH samplesspectively, and panels 2 and 4
presenting estimates for models with both siblirmggevand the quadratic controls for AFQT.
We do not present models including the squarebdihgl wage because estimates on the square
are always insignificant and also lead to very yestimates on sibling wage effects in general.
However, as in A&P, sibling wage is a significangéglictor of worker wages and increases in
importance as we move from the 1-4 years sampleetb-9 years and is then relatively stable
thereafter, except for the very small A&P sampléhwabservable sibling wage and 13-16 years
of experience. More importantly, the negative Goeint estimate on the square of AFQT is
relatively robust to the inclusion of sibling waaglow levels of potential experience. Further,
the effect of sibling wage is virtually unaffectieg the inclusion of AFQT as a control
suggesting that sibling wage is providing a measfireon-cognitive ability that is relatively
orthogonal to the contributions of AFQT to wage. Wenot observe any evidence of declining
returns to education with potential experiencensmodels with just sibling wage, and even in
the models with AFQT we only observe a decline leetw8-12 and 13-16 years of potential
experience.

Separate Models by Race

Next, following Pinkston (2006), Appendix Table @pents estimates based on

subsamples split by race. Panels 1 and 2 prdsemistimates for whites for the A&P and ABH

samples, and Panels 3 and 4 present the estinoatibe folack subsamples. The non-linear



relationship between wages and AFQT appears cuittigst within the white sample of workers
with the initial non-linear relationship becomingra monotonic as the estimate of the linear
term in AFQT increases with potential experientée estimates on the non-linear term for 1-4
years of potential experience are smaller and migognt in the black sample, which may be
consistent with Pinkston’s (2006) finding of greagtatistical discrimination on education for
black workers. We also observe some instancesr@ét declines in the estimates on years of
education with potential experience for black woskéut those estimates are also bouncing
around a lot with the smaller samples.
Alternative Models of Return to Education

Some economists have informally raised concernatahe years of education sample
restrictions in ABH, namely restricting the samfaeéhose with exactly 12 or 16 years of
education. If one is willing to condition on yeafseducation as a right hand side variable, then
in principle one should be willing to condition teample on years of education as well. So,
perhaps some of the concern with restricting tinepda based on years of education arises
because employers may be using completion of sp&dfication thresholds, such as
completing four years of college, as a signal d&edeffect of these thresholds on wages is lost
when the sample is restricted. So, we estimateagehwvath the full ABH sample including
controls for years of education, completion ofeatst 12 years of education and completion of at
least 16 years of education plus the standard @lgntr the ABH model. Then, to allow for the
non-linear relationship for individuals not comuhet four years of college, we interact both
AFQT and the square of AFQT with dummy variablascmmpleting less than 16 years of

education and for completing 16 years or more.



These estimates are shown in Appendix Table 4 nbhelinear relationship between
wages and AFQT persists for the less than 16 ydaducation subsample, and for the 16 years
or greater subsample wages increase in an apprtetiniaear fashion with AFQT. The
estimates for completing 12 years of education orenare near zero, but the estimates for
completing 16 years of education are sizable, allyiemplying wages over 10% higher. The
independent returns to years of education arepsiive at between 4 and 5 percent higher
wages per year of education. The return to 16 yefaegducation or more is very stable until the
last subsample of 13-16 years of potential expedevhere the return declines substantially.
However, the coefficient estimate on the yearsdoication variable, which correlates with the
16 years or more variable, increases for that sasyd a result, the overall return to four years
of college education relative to an individual wetkactly 12 years of education is again
relatively stable at 0.28 for 1-4 years of potdraiperience as compared to 0.27 for 13-16
years. Therefore, these estimates are not conswgineducation being used as a signal for
ability, and more consistent with Fang’'s (2006)firg that most of the college wage premium is
explained by productivity gains from college.

We also explicitly allow for non-linear returnsytears of education in our sample of
workers without four years of college by includitig square of years of education as a control.
These results are shown in Appendix Table 5. Tedficient estimate on the square of years of
education is always insignificant, and the nondinelationship between early wages and AFQT
is robust.

Alternative Samples
Following Table 4, Appendix Table 6 presents eaten for the NLSY 1979 sample

using all waves and our preferred model specificator the subsample of workers with four



years of college or more. As in Table 4, we cdrfyoinitial education and potential experience
depends directly or indirectly on initial educatiot current education. Panel 1 presents
estimates using the cubic year trend interactidmsrevthe estimates are pooled so that the year
estimates are common across subsamples, and ppredehts estimates without the year trend
interactions. We find no evidence of any non-lmedurns to AFQT in this subsample. The
return to AFQT does rise rapidly with potential ekpnce, but we do not observe any
corresponding decline in the return to years oftcatlan.

In Table 5, we presented estimates based on ti&YNI997 sample. In Appendix Table
7, we present estimates from the NLSY 1997 samgilegla model specification that are closer
to A&P and ABH controlling for actual years of edtion and basing potential experience on
actual years including following ABH by not increntimg potential experience when the worker
leaves the labor market to return to college. Tloel@ls include for ABH controls in columns 1
through 3, and add the cubic year trend interastfoncolumns 4 through 6. Similar to Tables 1
and 2, Panel 1 presents the basic model with patexperience interactions, panel 2 adds a
control for the square of AFQT and panel 3 addsritexaction of potential experience with the
square of AFQT. The potential experience intevaatodel in panel 1 is simply not consistent
with statistical discrimination and learning in tNeSY 1997 sample. The return to AFQT only
increases with potential experience for the leas tt6 years of education sample, and for that
sample the return to years of education does totlfathe full sample, the potential experience
interaction estimates are all near zero exceph®interaction with AFQT in the model with
cubic year trends and in that model return to ARPPears to fall with potential experience.

However, in panel 2, we again observe a strongtivegeoefficient on the square of AFQT for



the less than four years of college sample. Agamnon-linear relationship between AFQT and
wages is very robust.

In Appendix Table 8, we present results compartdthe NSLY 1997 estimates for the
less than four years of college sample from Tal@&dept that we exclude the cubic year trends,
and so estimate individual models for each subsamphe results are very similar to table 5
with a non-linear relationship between AFQT and esthat weakens with potential experience,
and a relationship between years of education agkwthat strengthens with potential
experience.

Mechanisms

The second potential mechanism considered in querpga based on the premise that if
workers expect to go back to college, they mayegkatower priority on pre-college job search
and work effort in those pre-college jobs. Therefave split the sample for the wage regressions
for 1 to 4 years of potential experience basecerself-reported expectation of being in college
five years after the first wave of the NLSY 79. \W&e the same sample of workers without four
years of college and the same model controls teat wsed in Table 4 including using initial
education except that we only include linear yeamd interactions because the sample over 1 to
4 years of potential experience provides muchdessrage across the sample of NLSY survey
years. In fact, this model is identical to the mddeTable 4 column 1 except that observations
are dropped when the worker did not respond tdiuttuee college expectation question. The
subsample estimates are pooled so that they hammon year fixed effect and trend interaction
estimates, and all other variables are interaciduasubsample dummy variable similar to

Tables 3, 4 and 5.



Appendix Table 9 Panels 1 and 2 present these astnfor the full and white only
samples. Column 1 contains the pooled estimatggdrg observations where the question on
expectation of being in school was not answered,catumns 2 and 3 contain the expectation
subsample estimates. The non-linear relationshakems when we drop individuals who did not
answer the expectation question, and looking atrook 2 and 3 while the estimates are noisy
any difference between the subsample estimatey ithat the effects are larger in the subsample
that did not expect to be in school. Appendix Fegil plots these estimates, and the results
suggest that there is little difference in the wag&T relationship between the two subsamples.
Therefore, the results are inconsistent with tleppsed mechanism because presumably high
AFQT students who did not plan on immediately gdiagk to college would likely place
similar emphasis on finding and keeping a well-pgybb as low AFQT students.

The final potential mechanism is selection intogheple of workers with less than 16
years of college. Perhaps, the non-linear relatipnarises because high AFQT individuals who
do not complete four years of college are negatiselected reducing their wages, and the
highest AFQT workers are most selected and so thevilewest wages. To test for this, we
estimate a model for having initial education ofeatst four years of college in the entire NLSY
sample that forms the basis of Table 4. As befweeyse the same model controls as used in
Table 4 except years of education is omitted ard/éar fixed effects and trends are replaced by
fixed effects associated with the age of the irdlial at wave 1 since both years of education
and year entering the labor market are endogemowkéther the individual has an initial
education of at least four years of college. Wanthse the model to predict the likelihood of
having four years of college when entering the tabarket, and split our sample of individuals

without four years of college into terciles basedikelihood of college completion.



Appendix Table 10 presents estimates for bothdhe years of college model and for the
Table 4 column 1 style early wage models for eactile subsamples. As above, the wage
models include linear rather than cubic year treteractions and are based on pooling
subsamples for a single regression with tercile myrmteractions and common year trends. As
expected, column 1 shows that the likelihood of fgears of college as part of initial education
rises quickly with AFQT, and in fact is non-lineaith the largest increases in likelihood arising
for the highest levels of AFQT. The row titled &etion w/ out 4 years” shows the fraction of
the sample in each tercile with less than four yedicollege, and selection of the sample is
minimal for the bottom two terciles with 98 and [9&rcent of the sample not having four years
of college in panel 1. We observe significantly meevere selection in the top tercile with only
57 percent of workers not having a four year degreasistent with the non-linear effect of
AFQT on initially completing four years of college.

However, the estimates in columns 2 through 4 ateonsistent with selection being a
driving force behind the non-linear relationshipviieen AFQT and wages. The largest
coefficient on the square of AFQT is for the bottquartile where there is virtually no selection.
Appendix Figure 2 plots the relationship betweerQAFRand predicted wage for each subsample.
One can see from the Figure that the negativeioakttip between AFQT and predicted wages is
primarily concentrated in the bottom tercile. [Rert the plotted relationships for the middle and
top terciles are very similar, even though thetepile is significantly more selected.

The results in Appendix Tables 9 and 10 are badblsbto the omission of the year trend

interactions and estimating separate early modelsdch subsample.



Appendix Figure 1. AFQT and Average Wages by School Expectations
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Appendix Figure 2. By Likelihood of Completing Four Y ears of College

Panel 1: AFQT Returns by Terciles over Likelihood
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Appendix Table1 AFQT Wage Returnsfor at least Four Y ears of College Sample

Sample: Years of Potential Experience 14 5-8 9-12 a3-1
Panel 1: ABH Model
AFQT 0.152%*%*  0.179%%*  0.188%**  (0.255%**
(0.0297)  (0.0317)  (0.0324) " (0.0382)
Years of Education " 0.0156 0.0381** 0.0372** 0.0414**
(0.0158) ~ (0.0170) ~ (0.0176) ~ (0.0205)
Observations " 675 708 | 658 | 569
R-Squared " 0181 0164 0212 | 0.205
Mean of Wages " 1160 7 14.70 ” 17.32  20.08
Panel 2. Model with Square of AFQT
AFQT 0.103** 0.165%**  0.172%**  0.211%**
7 (0.0518) ” (0.0457) " (0.0429) 7 (0.0571)
AFQTA2 " 00328 000968 ~ 00111  0.0311
(0.0282) " (0.0273) " (0.0268) ~ (0.0320)
Years of Education " 0.0152 0.0379** 0.0370** 0.0406**
(0.0159) ” (0.0170) ~ (0.0176) =~ (0.0205)
Observations [ 675 [ 708 [ 658 [ 569
R-Squared " 0183 7 o164 7 0212 7 0.206
Turning Point -1.57 -8.52 -7.75 -3.39
Mean of Wages " 1160 14.70 ” 17.32  20.08

Notes: The ABH sample of workers in each subsaispiestricted to workers with 16 or more
years of education. All potential experience sulpamhave one observation per worker using
average wages when in the labor market as the depewariable and using the average of time
varying control variables over the same waves.ePhpresents results for just the ABH controls,
and Panel 2 presents results after including thareqpf AFQT. Column 1 presents the model for
average wages based on observations between lyaats4ootential experience. Columns 2
through 4 present comparable estimates for 5-&y8ek2 years and 13-16 years, respectively.
Seperate models are estimated for each subsamglmlaust standard errors are reported.



Appendix Table 2 Controlling for Sibling Wages

Average over Years of
Potential Experience 1-4 5-8 9-12 13-16

Panel 1: Sibling Wage for A&P

Sibling Wage 13-16 Yrs = 0.0971*** = (0.152%** 0.142*** | 0.0521
4

" (0.0226)  (0.0281)  (0.0350)  (0.0330)

Years Education 0.0585***  (0.0592*** (0.0666***  0.0610**

" (0.00916) ~ (0.0121) " (0.0162) " (0.0246)
Observations " 1,000 | 1,091 949 375
R-Squared f 0.379

Panel 2: Sibling Wage and AFQT

Sibling Wage 13-16 Yrs ~ 0.0964***  0.145***  0.129*** 0.0467
" (0.0228)  (0.0282)  (0.0346)  (0.0336)

AFQT 7 000615 ~ 0.0274 7 00441 | 0.0642
" (0.0179)  (0.0246)  (0.0338)  (0.0432)
AFQTA2 0.0192* 7 -0.0211  -0.0325** ” -0.0240
" (0.0107) " (0.0131) " (0.0147) " (0.0265)
Years Education 0.0585***  (0.0552***  (0.0619*** 0.0538*
" (0.00979) ” (0.0144) " (0.0212) " (0.0324)
Observations " 1010 1,091 949 | 375
R-Squared [ 0.392

Panel 3: Sibling Wage w/ Education <16 ABH Model

Sibling Wage 13-16 Yrs = 0.0610*** = (0.113*** 0.121%** 0.119***
" (0.0180)  (0.0225)  (0.0235)  (0.0258)

Years Education 0.0605***  0.0667*** 0.0772*** 0.0761***
" (0.0124) " (0.0116) ~ (0.0105) ” (0.0119)

Observations Yy " 944 " 898 " 801

R-Squared " 0182 7 0197 7 0284 7 0234

Panel 4: Sibling Wage and AFQT w/ Education <16 ABbdel

Sibling Wage 13-16 Yrs  0.0572***  0.105*** = 0.113*** = (.113***
" (0.0180)  (0.0221) | (0.0234)  (0.0252)

AFQT 7 0.0249  0.0377**  0.0796%**  0.104%**
" (0.0167)  (0.0175)  (0.0198)  (0.0198)
AFQTA2 " .0.0192  -0.0443*** .0.0284** " -0.0195
" (0.0142) " (0.0134) " (0.0133) " (0.0134)
Years Education 0.0522***  0.0506***  0.0517*** (0.0435***
7 (0.0123) 7 (0.0125) " (0.0119) " (0.0134)
Observations Yy " 944 " 898 " 801
R-Squared " 0189 0217 7 0312 | 0.267

Notes: Panel 1 replaces AFQT in the A&P model with average sibling wage from
when sibling had 13-16 years of potential experience using all waves of the
NLSY. Panel 2 includes both sibling wage, AFQT and AFQT squared. Panel 3
replaces AFQT in the ABH model with the same sibling wage using the less than
16 years of education sample, and Panel 4 includes sibling wage, AFQT and AFQT
squared. This table follows the same structure as Table 3. The columns are for
worker average wages over different years of potential experience. In panels 1
and 2, the AFQT estimate is based on year trends initialized for the subsample
initial potential experience and education is based on year trends initialized for
one year of potential experience, and standard errors are clustered at the
worker level. Panels 3 and 4 present estimates from seperate regressions for
each column, and standard errors are robust.



Appendix Table 3 Wage M odelsfor Blacks and Whites Seperately

Average over Years of

Potential Experience 1-4 5-8 9-12 13-16
Panel 1: White Workers A&P
AFQT " 0.00860  0.0456*** 0.0693***  0.0832**
" (0.0130) " (0.0151) " (0.0202) " (0.0324)
AFQTA2 -0.0251*** -0.0302*** -0.0429*** " -0.0422
" (0.00936) " (0.0106) ” (0.0133) " (0.0259)
Years Education 0.0664*** = 0.0613***  0.0607***  0.0470**
" (0.00710) " (0.00955) " (0.0146) ~ (0.0236)
Observations " 1668 1,858 | 1,438 | 517
R-Squared r 0.350
Panel 2: White Workers w/ Education <16 ABH Model
AFQT 0.0400***  0.0686***  0.109***  0.118***
" (0.0125) " (0.0123) " (0.0142) " (0.0165)
AFQT"2 -0.0366*** -0.0290**  -0.0204  -0.0199
" (0.0107) " (0.0114) " (0.0127) " (0.0145)
Years Education 0.0547***  0.0502***  0.0464***  (0.0509***
" (0.00758) ” (0.00875) " (0.00908) " (0.0123)
Observations " 1668 | 1,748 | 1,421 | 1,099
R-Squared " 0181 7 0152 "7 0197 " 0179
Panel 3: Black Workers A&P
AFQT " -0.0200 ~ 0.0624 0.0920**  0.0973
" (0.0329) " (0.0397) " (0.0454) " (0.0755)
AFQT"2 " .0.00680 ~ -0.0151 ' -0.0287  -0.00921
" (0.0161)  (0.0173) " (0.0206) " (0.0334)
Years Education 0.0548***  0.0564*** ~ 0.0274  0.0180
" (0.0125) " (0.0151) 7 (0.0205) " (0.0296)
Observations 639 78 697 | 322
R-Squared r 0.360
Panel 4: Black Workers w/ Education <16 ABH Model
AFQT " 0.0210  0.0702***  0.0852***  0.130%***
" (0.0245) " (0.0271) " (0.0304) " (0.0349)
AFQT"2 " 000616 ~ -0.0234  -0.0208  0.00329
" (0.0162)  (0.0178) " (0.0176) ~ (0.0200)
Years Education 0.0485***  0.0458***  (0.0391*** 0.0506***
" (0.0130) " (0.0122) 7 (0.0124) " (0.0140)
Observations " 738 7 801 | 779 | 703
r r L4 r
R-Squared 0.141 0.196 0.208 0.182

Note: This table replicates the results in Table 3 for white and black subsamples.
Panels 1 and 2 present the results for the white subsample shown in Panels 1
and 2 of Table 3, and Panels 3 and 4 present equivalent results for the black
subsample. The columns are for worker average wages over different years of
potential experience. In panels 1 and 3, the AFQT estimate is based on year
trends initialized for the subsample initial potential experience and education is
based on year trends initialized for one year of potential experience, and
standard errors are clustered at the worker level. Panels 2 and 4 present
estimates from seperate regressions for each column, and standard errors are
robust.



Appendix Table4 Educational Attainment and Wages

Average over Years of Potential

Experience 1-4 5-8 9-12 13-16
AFQT*Less than 16 Years 0.0427*** 0.0765*** 0.1172%** 0.1317%**

" (0.00988)  (0.0104)  (0.0123) 7 (0.0139)
AFQT”"2*Less than 16 Years -0.0191** -0.0248*** -0.0153* " -0.00988

" (0.00782)  (0.00830)  (0.00900) " (0.00974)
AFQT*16 or more Years [ 0.0577 0.0919** 0.100** 0.137**

" (00362) | (00390  (0.0467) 7 (0.0552)
AFQT”2*16 or more Years " 0.0270 " 0.0300 " 0.0377 " 00418

" 00237y 7 (00261) 7 (003100 7 (0.0327)
Completed 12 or more Years  0.0106 " 000133 | 0.0102 " -0.0402

" (00261) | (0.0282) 7 (0.0301) 7 (0.0383)
Completed 16 or more Years 0.112%** 0.125*** 0.116** r 0.0643

" (0.0408) 7 (00439) 7 (0.0478) (0.0576)
Years Education 0.0428%** 0.0435*** 0.0392%** 0.0508%**

(0.00805)  (0.00847)  (0.00872) (0.0105)

Observations " 3,054 r 3,222 r 2,842 T 2,366
R-Squared " 0329 " 0352 " 0384 " 0397
Turning Point for < 16 Years 1.12 1.54 3.63 6.63
Mean of Wages f 820 989 11.37 12.76

Notes: The subsamples use the entire ABH samgéediess of years of education. Each subsamplerieas
observation per worker using average wages whtheitabor market as the dependent variable and thsn
average of time varying control variables overghme waves. The model includes all controls irAiBiE model
plus years of education, whether years of educéi@@ or higher and whether years of educatidi&isr higher.
The model also omits the AFQT and AFQT squaredbbes, replacing them with the interaction of those
variables with dummies for years of education thas 16 and for years of education 16 or more.eZ¢p
regressions are run for each subsample, and rstanstard errors are reported.



Appendix Table 5 Determinants of Wages controlsfor Quadratic in Years Education

Average over Years of

Potential Experience 1-4 5-8 9-12 13-16
Panel 1. A&P Model and Sample w/ Cubic HC Trerdly o
AFQT [ -0.00191 0.04171*** 0.0679*** 0.0760***
(0.0115) (0.0136) (0.0199) (0.0282)
AFQTA2 -0.0162** -0.0270*** -0.0346*** -0.0268
(0.00691) (0.00764) (0.00953) (0.0170)
Years Education 00513 00118 " 0.0142 -0.0241
(0.0472) (0.0415) (0.0451) (0.0822)
Years Education”2 0.00449** 0.00232 0.00217 r 0.00377
(0.00185) (0.00171) (0.00192) (0.00362)
Observations f 2,307 f 2,644 f 2,135 f 839
R-Squared r 0.357 r 0.357 r 0.357 r 0.357
Mean of Wages f 686 825 88l | 8.29
Panel 2: ABH Model and Sample w/ Education <16
AFQT 0.0301*** 0.0681*** 0.103*** 0.118%***
(0.0101) (0.0105) (0.0125) (0.0140)
AFQTA2 -0.0205*** -0.0251*** -0.0181** l -0.0126
(0.00772) (0.00825) (0.00900) (0.00967)
Years Education 0.0310 0.00577 -0.0403 -0.196***
" (0.0572) (0.0592) (0.0594) (0.0760)
Years Education”2 " 0.000943 0.00177 0.00353 0.0102***
" (0.00240) (0.00252) (0.00253) (0.00320)
Observations 2,406 2,549 2,200 1,802
R-Squared 0.171 0.179 0.246 0.245
Mean of Wages ’ 726 853 9.60 10.41

Notes: Replicates Table 3 adding a control forstiigare of the number of years of education. The
columns are for worker average wages over diffeyeats of potential experience. In panels 1 arhe3,
AFQT estimate is based on year trends initializedHe subsample initial potential experience and
education is based on year trends initialized far ypear of potential experience, and standardsearer
clustered at the worker level. Panels 2 and 4 ptestimates from seperate regressions for eaamool
and standard errors are robust.



Appendix Table 6 Different Levelsof Potential Experience 16 or More Y earsof Education
Sample: Years of Potential

Experience 1-4 5-8 9-12 13-16 17-20 21-24 25-28 29-32
Panel 1: Trend Interactions
AFQT 0.101** 0.147***  0.244***  0303***  0.232%**  0.306***  0.314*** 0.266**
| 4 r r r 4 r r
(0.0410) (0.0470) (0.0654) (0.0735) (0.0814) (0.0833) (0.0885) (0.115)
AFQT"2 " 00311 | 00345 | 00174 00507 ~ 00174 000989 00373 7 0.0880
| 4 r r r 4 r r
(0.0248) (0.0283) (0.0389) (0.0375) (0.0431) (0.0463) (0.0460) (0.0670)
Initial Years Education 0.0338** 0.0807*** 0.110*** " 0.0450 0.112%* 0.0889* 0.111* 0.124*
(0.0160)  (0.0244) ” (0.0347) " (0.0443) " (0.0492) " (0.0509) " (0.0625) ~ (0.0736)
Observations " 69 | 668 | 616 | 522 | a719  a67 | as0 | 327
R-Squared f 0.333
Turning Point -1.62 -2.13 -7.01 -2.99 -6.67 -15.47 -4.21 -1.51
Mean of Wages " 1157 7 15.27 7 18.65 2229 | 2503 26.5 26.66 27.1
Panel 2: Without Trend Interactions
AFQT 0.104***  0.121***  (0.186***  (.286*** 0.181** 0.272%**  (.294%** 0.253**
(0.0388)  (0.0451)  (0.0579) ” (0.0701)  (0.0766)  (0.0815) | (0.0812) " (0.113)
4 | 4 r r r 4 r r
AFQTA2 0.0271 0.0440 0.0267 0.0310 0.0149 -0.00294 0.0189 0.0829
(0.0238) | (0.0279)  (0.0352)  (0.0401)  (0.0448)  (0.0484)  (0.0495) ~ (0.0690)
Initial Years Education 0.0288**  0.0706***  0.0911*** = 0.0267 0.113***  0.0913%**  (0.121%**  (.142%**
" (0.0144) 7 (0.0209) ” (0.0265)  (0.0314)  (0.0304)  (0.0288)  (0.0309) ~ (0.0395)
Observations " 696 | 668 | 616 | 522 | a9 T a7 7 a0 T 327
R-Squared " 0176 | 0168 0247 7 0174 7 0132 " o148 7 o218 7 0195
Turning Point -1.92 -1.38 -3.48 -4.61 -6.07 46.26 -7.78 -1.53
Mean of Wages " 1157 7 15.27 7 1865 2229 | 2503 26.5 26.66 27.1

Notes: Presents estimates for worker average wage when in the labor market over the years of potential experience identified in the column
headings. Wage information from all waves of the NLSY are included. The sample is restricted to workers with 16 years of education or more in their
first year of potential experience or when first observed if in the labor market in 1979. All models control for the initial years of education rather than
actual education when surveyed. The columns are for worker average wages over different years of potential experience. All models include the
controls from the ABH model, and the model in panel 1 includes the interaction of the year cubic with AFQT, years of education and race. In panel 1,
the AFQT estimate is based on year trends initialized for the subsample initial potential experience, the education estimate is based on year trends
initialized for one year of potential experience, and standard errors are clustered at the worker level. Panel 2 presents estimates from seperate
regressions for each column, and standard errors are robust.



Appendix Table7 NSLY 1997 Replication

Model No Year Trends Cubic Year Trends
Sample: Years of Edui Lessthan 16 16 or More Full Sample Lessthan 16 Mave Full Sample

Panel 1: Statistical Discrimination Model

AFQT 700120  0.129***  0.0228**  -0.0172* | 0230  0.00954
" (0.00947) " (0.0271) " (0.0108) 7 (0.0102) | (0.185)  (0.00896)
AFQT*Pot Exper/10  0.0358***  -0.0562**  7.70e-04  0.0757**  -0.0776*** -0.0662***
" (00127) " (0.0256) " (0.0139) 7 (0.0382)  (0.0218) ” (0.0202)
Years Education 0.0518***  0.0641*** 0.0865*** 0.0544*** 0.0776***  0.0668***
" (0.00876) ~ (0.0159)  (0.00583) ” (0.00866) = (0.0194)  (0.00695)
Years Ed*Pot Exper/10 0.0163 | -0.00775  -0.00284 ~ 0.0170  -0.0152**  0.00417
" (0.0105) " (0.00644) " (0.00233) ” (0.0172)  (0.00645) " (0.00395)

Observations " 18261 | 4960 | 23,221 | 18261 4,960 | 23221
R-Squared " 0145 " o01s0 7 0218 7 o146 7 0153 7 0222
Mean of Wages " 1070 7 16617 11.96 " 10.70" 16.67 11.96
Panel 2: Non-linear Returns to AFQT
AFQT -0.0251**  0.0972***  0.0219**  -0.0296*** ~  0.131 | 0.00176
" (0.0103) " (0.0357) " (0.0110) ” (0.0107) | (0.186)  (0.00989)
AFQTA2 -0.0282*** " 00338 | -0.00432 -0.0297*** 7 0.0395 = -0.0145%*

r r r r | 4 | 4
(0.00632)  (0.0241) | (0.00601) ~ (0.00665)  (0.0243)  (0.00600)
AFQT*Pot Exper/10 ~ 0.0241*  -0.0578** | -0.00143 ~ 0.0171  -0.0845*** -0.0858%***
" (0.0129) " (0.0285) " (0.0139) 7 (0.0403)  (0.0242) " (0.0204)
Years Education 0.0528***  0.0634***  0.0868***  0.0545***  0.0754***  0.0676***
" (0.00877) ” (0.0158) " (0.00583) " (0.00868)  (0.0194)  (0.00693)
Years Ed*Pot Exper/10 0.0156 ~ -0.00776  -0.00292  0.0233  -0.0150**  0.00423
" (0.0105)  (0.00644)  (0.00229) ~ (0.0173)  (0.00651)  (0.00395)

Observations " 18261 | 4960 | 23,221 | 18261 4,960 23,221

R-Squared " 0149 " o151 7 0218 " o1s0 7 o01ss 7 0222
Panel 3: Non-linear Returns Evolving Over Time

AFQT -0.0218**  0.0917***  0.0254**  -0.0260** 0.139 0.00533

(0.0111)  (0.0342)  (0.0108)  (0.0114) (0.189) (0.0102)

AFQTA2 -0.0234***  0.0268 0.00440  -0.0247***  0.0370 -0.00891

(0.00766)  (0.0233)  (0.00826)  (0.00777)  (0.0236)  (0.00702)
AFQT*Pot Exper/10 0.0183  -0.0533**  -0.00951 0.0109  -0.0811*** -0.0906***
(0.0168)  (0.0227)  (0.0139)  (0.0424)  (0.0248)  (0.0220)

AFQT~2*Pot Exper/10 -0.00728  0.0217* -0.0140  -0.00767  0.00646  -0.00868
(0.0109)  (0.0122)  (0.00942)  (0.0109)  (0.0100)  (0.00805)
Years Education 0.0527***  0.0637***  0.0865***  0.0544***  0.0769***  0.0671***
(0.00878)  (0.0158)  (0.00581)  (0.00869)  (0.0193)  (0.00690)
Years Ed*Pot Exper/10 0.0158 -0.00845  -0.00243 0.0237  -0.0154**  0.00472
(0.0105)  (0.00659)  (0.00219)  (0.0173)  (0.00645)  (0.00404)
Observations 18,261 4,960 23,221 18,261 4,960 23,221
R-Squared 0.149 0.152 0.218 0.150 0.155 0.222

Notes: Panel 1 replicates the interactive modelsbles 1 and 2 based on A&P and ABH using data il
waves of the NLSY 1997. The additional controlstaaeed on the combined set of controls selectd#dsin
paper for the extended NSLY 79 sample createddbitel3 except that education is allowed to timg aad
potential experience is adjusted to account fokessrreturning to school similar to A&P and ABHariel 1
interacts AFQT, years of education and race witkital experience. Panel 2 adds a control fosthere of
AFQT, and Panel 3 adds controls for both the sqpia#&QT and its interaction with potential expege.
Columns 1 and 4 use a subsample of workers thatlbas than 16 years of education, columns 2 and 5
present estimates for all workers with 16 yeamsdofcation or more, and Columns 3 and 6 presem&sts
for the full sample. Columns 1 through 3 do notude controls for the interaction of year trenddwAFQT,
years of education and race. Columns 4 througll@hexbe interactions. Year trends are initialitedero at
the year 2000, the year in which the most indivislimthe sample had their first year of potergigberience.
Standard errors are clustered at the individuakerdevel.



Appendix Table8 Determinants of Average Wagesw/ no Trend Interactions

Sample: Years of Potential

Experience 1-4 5-8 9-12 13-16
Panel 1: Less Than 16 Years of Education
AFQT " -.0.00634 | 0.00552 0.0297* 0.0363*
" (0.0101)  (0.0130)  (0.0156)  (0.0201)
AFQT"2 -0.0228*** © 00154  -0.0260**  -0.0210
" (0.00676)  (0.00953) " (0.0105)  (0.0138)
Initial Years Education 0.0229***  0.0265***  0.0343***  (0.0526***
" (0.00720) " (0.00894) " (0.0109) " (0.0131)
Observations " 2001 | 1,80 | 1695 | 1,320
R-Squared " 0144 7 0122 7 o149 7 0133
Turning Point -0.14 0.18 0.57 0.86
Mean of Wages r 897 11.30 ~ 12.67 7 13.89
Panel 2: Less Than 16 Years of Education WhitekRéfsrOnly
AFQT " 00119 | 0.00595 0.0315*  0.0349
(0.0120)  (0.0146) ~ (0.0172) " (0.0229)
AFQT"2 -0.0207**  -0.0292***  -0.0275** ~  -0.0255
" (0.00977) 7 (0.0112) " (0.0129) " (0.0186)
Initial Years Education " 0.0148 0.0223* 0.0419***  (0.0559***
" (0.00959)  (0.0115) 7 (0.0132) 7 (0.0164)
Observations " o132 7 1179 7 1112 7 847
R-Squared " 0135 7 0132 7 o144 | 0127
Turning Point -0.29 0.10 0.57 0.68
Mean of Wages r 944 " 11.91 ~ 13.50 ~ 15.05

Notes: Presents estimates for worker average whgg in the labor market over the years of
potential experience identified in the column hagsliusing the NLSY 1997 following the
same sample selection process used to createttreled sample of workers for Table 4. W
information from all waves of the NLSY 1997 areluned. Following Table 4, the regression
uses initial education and potential experienéeaemented yearly after entering the labor
market whether or not the individual returns toosthbut omits the year trend interactions.
The sample is restricted to workers with less ttagears of education in their first year of
potential experience or when first observed ihia labor market in 1997. Panel 1 presents
estimates for the full sample of white and blackkeos, and panel 2 presents estimates for the
subsample of white workers only. Each column presstimates from seperate regressions for
each column, and standard errors are robust.



Appendix Table 9 Relationship between Early Wages and AFQT by College Expectations

Pooled sample

College Expectations

In School in 5 years Not in School

Panel 1: Less Than 16 Years of Initial Education

AFQT 0.0333*** 0.0253 0.0362%**
-0.00996 -0.0162 -0.012

AFQTA2 -0.0146* -0.00926 -0.0156*
-0.00754 -0.0125 -0.00922

Observations 2,683 967 1,716

R-Squared 0.179 0.182

Mean of Dep Var r 6.51 6.49 r 6.51

Panel 2: Less Than 16 Years of Initial Education Workers White Only
AFQT 0.0386%** 0.0369* 0.0372%**
r (0.0113) [ (0.0200) r (0.0131)

AFQTA2 -0.0256%** [ -0.0190 -0.0273**
(0.00967) r (0.0155) g (0.0120)

Observations - 1,886 ( 589 - 1,297

R-Squared r 0.195 [ 0.200

Mean of Dep Var r 6.53 [ 6.52 r 6.54

Notes: The table presents estimates of a model of average early wages for the sample of workers
with less than 16 years of initial education. Column 1 presents estimates using the entire sample, and
columns 2 and 3 present estimates for subsamples based on whether the individual reported in wave
1in 1979 that that they expected to be in college five years after the survey. Early wages are the
average of wages observed for all years the worker participates in the labor market during the first
four years after entering the labor market. In addition to the variables listed, the model includes
controls for whether the worker is black, for the census region of residence, for whether the
residence is in an urban area, whether the worker is in a part time job, year fixed effects, and linear
time trend interactions with AFQT, black and initial education level. The model for columns 2 and 3
is based on the pooled sample interacting all variables except those related to year with subsample
dummies. Robust standard errors are presented.



Appendix Table 10 Evidence of Selection into College Completion

Four Year Average Wage
College Bottom Tercile Middle Tercile Top Tercile
Panel 1: Less Than 16 Years of Initial Education
AFQT 0.154%*x* -0.0183 0.0404* 0.0292
-0.0056 -0.0556 -0.0211 -0.0217
AFQT"2 0.0757%** -0.0362 -0.0098 -0.0211*
-0.00415 -0.036 -0.0163 -0.012
Observations 4,731 895 1083 790
Fraction w/ out 4 Years 0.978 0.935 0.568
R-Squared 0.302 0.176
Mean of Dep Var 0.155 6.45 6.52 6.55
Panel 2: Less Than 16 Years White Workers Only
AFQT 0.154*** -0.0569 0.0394* 0.0985***
-0.0056 -0.0591 -0.0224 -0.0237
AFQT"2 0.0757*** -0.0695* -0.0350* -0.0572***
-0.00415 -0.0409 -0.0197 -0.016
Observations 4,731 551 735 658
Fraction w/ out 4 Years 0.982 0.935 0.556
R-Squared 0.302 0.195
Mean of Dep Var 0.155 6.47 6.55 6.57

Notes: The first column presents estimates fofdtheample of all workers for a dummy
variables for whether the worker completed 16 oremy@ars of education. The model inclu
the standard controls as of wave 1 except thatfyest effects are replaced by age in wave
1 fixed effects, the year trend interactions ampped, and obviously education is removed
from the right hand side. The next three colunmesgnt estimates of a model of early wages
for the sample of workers with less than 16 yeéisit@l education for tercile subsamples in
columns 2, 3 and 4 based on the predicted likelilmb@ompleting at least a four years of
college using the model presented in column 1.lykeages are the average of wages
observed for all years the worker participatefiénlabor market during the first four years
after entering the labor market. In addition ® ¥ariables listed, the model includes controls
intial years of education, for whether the worleeblack, for the census region of residence,
for whether the residence is in an urban area,venehe worker is in a part time job, year
fixed effects, and linear time trend interactiorithwFQT, black and initial education level.
Robust standard errors are prese!
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