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Abstract

This appendix reports additional analysis and robustness checks for “Labor-Force

Heterogeneity and Asset Prices: the Importance of Skilled Labor”.
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A. Additional Evidence From Firm-Level Regressions

To help establish the robustness of the main empirical findings, we report the results from

the following additional analysis in firm-level regressions: (i) use a different econometric

methodology, Fama and MacBeth (1973) cross sectional regressions, to confirm the

significance of the effects; (ii) control for the effect of other variables (size, book-to-market,

leverage, wage growth, and labor-market tightness beta) and for the effect of micro cap firms

in the regression; and (iii) provide additional evidence from international data.

A.1. Cross Sectional Regressions

The main empirical analysis reported in Section 5 of the main draft is based on the results

from panel OLS firm-level regressions. As discussed in, for example, Petersen (2009), the

computation of the standard errors in panel data can be difficult due to the fact that, in

most datasets used in empirical finance (such as the CRSP/Compustat data used here), the

residuals from the panel OLS regressions are correlated across firms and time, and the exact

structure of the correlation can be complex. As a result, different procedures to compute

the standard errors may lead to different inferences, and it is not always clear what the

appropriate method is in a given application. To partially address this concern, we consider

here an alternative, albeit related, estimation method. We estimate the firm level regressions

using standard cross-sectional Fama and MacBeth (1973) regressions. Specifically, in each

month t, we run cross sectional regressions of the form:

rit = at + ct × HNit−1 + dt ×HNit−1 × HSkillit−1 + et × HSkillit−1 + controlsit−1 + eit, (1)

in which rit is the firm i log stock return in month t, at is a regression intercept, and the

explanatory variables are the same as those used in Section 5 of the main draft. Different

from the analysis in that section, the estimation here is performed at the monthly (not

annual) frequency.

[Table A1 Here]

Table A1, columns 9 and 10, reports the estimated average slope coefficients of equation

(1) across two specifications of equation (1) in the baseline sample period (we include the

results from columns 1 to 8 reported in the main draft for comparison). Again, the coefficient

of interest in this regression is (the average of) coefficient dt, which is reported in row

2. The slope coefficient on the interaction of hiring and the high skill dummy is negative

and statistically significant across the two specifications with and without control for the
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investment rate. Thus, consistent with the results from the panel regressions, the negative

hiring-expected return relation is significantly steeper in high skill industries than in low

skill industries. In fact, the slope coefficient associated with the hiring rate (row 1) is not

statistically different from zero, which implies that the hiring-expected return relation is

essentially flat in the low skill industry.

A.2. Controlling for Other Firm-Level Accounting Characteristics

The firm-level regressions reported in the previous section and in the main draft control

for the effect of the investment rate (IK), and its interaction with the labor skill dummy.

Here, we investigate the robustness of the findings to the inclusion of other control variables

such as firm size, book-to-market ratio, and leverage ratio (even tough the inclusion of these

variables is outside the scope of the theoretical analysis, and hence the results should be

interpreted with caution). In addition, it is well known that firm-level regressions can be

heavily influenced by the behavior of very small firms because these firms are plentiful and

have more volatile returns and characteristics (Fama and French, 2008). To make sure that

our results are not mainly driven by the behavior of these small firms, we also present results

where we include a dummy variable Microt, which is one if the firm is classified as a micro cap

firm (market equity below the 20th percentile of the cross sectional distribution of market

equity at time t) and also interact this variable with the firm’s hiring rate and hiring rate

interacted with HSkill (note, however, that in the baseline analysis we already exclude firms

with less than 50 employees, so the baseline analysis, to a large extent, already controls for

the effect of the micro cap firms in the analysis).

Table A2 reports the results from specifications with additional control variables from

the pooled OLS regressions as well as the Fama-MacBeth cross-sectional regressions. The

coefficient on the interaction term between hiring rate and high skill dummy is negative across

all specifications. For instance, when we include all control variables in specification (11) in

addition to the year fixed effect in the panel OLS regression, the coefficient on HN×HSkill is

-14.2, which is 3.9 standard errors from zero. This is compared with the coefficient of only

-4.5 on HN alone. In other words, the hiring return spread is more than four times greater

in the high skill industries than in low skill industries. In specification (12) when we also

control for firm fixed effect, the hiring return spread in the low skill industries is positive

but insignificant at 2.3, which is -13.7 less than that of the high skill industries. When we

control for the impact of micro cap firms, the effects remain large (specifications, (7), (8),

(11) and (12)).

[Table A2 Here]
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The result is similar for the monthly cross-sectional regressions, reported in specifications

(13)-(17) of Table A2. The coefficient on HN is close to zero and statistically insignificant

in all specifications, but the coefficient on the interaction term between HN and HSkill is

negative and statistically significant across all specifications, ranging from -1.04 to -1.26.

Therefore, our main result on the relation between labor skill and the hiring return spread

appears to be robust to alternative control variables and empirical procedures.

A.3. Control for Wage Growth

Labor skill also impacts the wages for the workers. However, adjusting the labor force

through hiring and firing and adjusting the wage contracts through negotiating with the

employees could be two independent margins that firms can rely on. It is therefore an

empirical question whether wage dynamics affects the return predictability of net hiring

(and its interaction with skill). To this end, we first use the BLS-OES industry wage data

(available from 1997 on) to construct industry-level wage growth and include wage growth in

our baseline firm-level annual return predictability regressions.1 The results are reported in

Table A3. We find that the coefficient associated with the interaction term of HN and HSkill

remains economically and statistically significant after controlling for the wage growth. For

example, as presented in column (4) of this table, when we add the mean wage growth as

a control (in addition to the other control variables), the coefficient for HN×Skill is −17.85

(t-stat=−3.02). If we replace the mean wage growth by the industry median wage growth,

the results are very similar. The coefficient with wage growth is largely in line with Favilukis

and Lin (2015).

[Table A3 Here]

As discussed above, the BLS-OES wage growth is only available from 1998 (the wage

data is available from 1997). To make sure the results are robust to the earlier time periods,

we use the NBER-CES manufacturing industry wage data. The NBER-CES wage data

is available at the beginning of our short trading sample (starting from 1991) and ends in

2009. We conduct similar analysis as in Table A3 and report the results in Table A4. We find

similar results. For example, in the full specification (column (5) of the table), the coefficient

associated with interaction term of HN and HSkill is −15.53 (t-stat=−2.05).2 Overall, our

analyses in this section suggest that our main finding is not driven by the wage dynamics.

1Note that the main reason that we use industry-level wage growth is because of the data availability at
the firm-level. The firm-level labor expenses (XLR) are only available for less than 10% of the US firms in
Compustat.

2Note that the smaller t-stat could be due to the smaller number of firms covered in this analysis as the
NBER-CES wage data only covers the manufacturing industries.
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[Table A4 Here]

A.4. Control for Labor Market Tightness Beta

In a recent working paper, Kuehn, Simutin, and Wang (2015) find that a beta with respect to

labor market tightness shock has an impact on future stock returns. To understand whether

our baseline results are driven by this labor market tightness beta, we control for this variable

in our baseline regressions. Following Kuehn, Simutin, and Wang (2015), we first create a

measure for the labor market tightness in month s as

θs =
Vacancy Indexs

Unemployment Rates × LFPRs

,

where Vacancy Indexs is the composite vacancy index constructed by Barnichon (2010)

and available on his website: http://sites.google.com/site/regisbarnichon/; the monthly

unemployment rate and the labor force participation rate (LFPR) are obtained from the

Current Population Survey of the Bureau of Labor Statistics. After constructing the labor

market tightness measure, we define the labor market tightness shock as

∆θs = log(θs)− log(θs−1).

Then we estimate a two factor return model for firms’ monthly stock returns as follows

Re
i,s = αi,s + βM,iR

e
M,s + β∆θ,i∆θs + ǫi,s,

where Re
i,s is stock i’s excess monthly return in month s, Re

M,s is the market monthly excess

return, and ∆θs is the labor market tightness shock. For each firm month, this regression is

estimated using a rolling window of 36 months with at least 24 non-missing monthly stock

returns.

In our baseline OLS regressions for predicting annual stock returns, we include the lagged

labor market tightness beta, β∆θ, and the market beta, βM at the end of year t−1. The other

control variables are the same as in our baseline regressions reported in the main manuscript

and also described in Table A5 in this appendix. Table A5 reports the empirical results. We

find that even after controlling for β∆θ and the interaction term β∆θ×HSkill, the coefficient

for our main variable of interest, HN×HSkill, remains both economically and statistically

significant. For example, in column (3) of the table, the coefficient estimate for HN×HSkill

is −16.8 with a t-statistic of −3.9 when we include all the control variables in the regression.

Therefore, these robustness checks suggest that our main results are not driven by the labor
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market tightness beta.

[Table A5 Here]

In addition to the OLS regressions discussed above, we also conduct GMM asset pricing

tests using a 2-factor model with the labor market tightness shock as one factor and the

market excess return as the other factor. We specify the 2-factor stochastic discount factor

as :

M = 1− bM × Re
M,t − b∆θ × (−∆θt),

and we test

E[MRe] = 0,

where Re is a vector for the excess returns of the portfolios sorted by the 2 skill and 5

HN groups. In order to evaluate the performance of this 2-factor model, we also conduct

the same tests using the CAPM. The results are reported in Table A6. In Panel A, we

report the pricing errors of the CAPM and the 2-factor model, the covariance between the

portfolio excess returns and the market factor, and the covariance between portfolio excess

returns and the labor market tightness shock. We find that the labor market tightness shock

does not help much in pricing the HN portfolios, relative to the CAPM. The covariance of

the portfolio returns and the ∆θ does not display an increasing pattern for high skill HN

portfolios (from low HN to high HN). In Panel B of the table, we report the price of risk

associated with the labor market tightness shock and the mean absolute error. We use three

augmenting sets of test assets. Besides the 10 HN portfolios, we also use the second set

that includes the 10 IK portfolios in addition to the HN portfolios. In the third set of test

assets, we augment HN and IK portfolios with the Fama-French 17 industry portfolios. We

find that the estimated price of risk associated with the labor market tightness shock is not

statistically significant across the tests using these three sets of test assets. Therefore, the

labor market tightness shock is unlikely to be the pricing factor that drives the HN return

pattern that we document in the main manuscript.

[Table A6 Here]

A.5. International Data

Here, we provide additional evidence for the link between hiring and stock returns using

international data and firm-level regressions. This complements the analysis in the main

draft which reports the results using international data based on a portfolio-level analysis. As

in the main draft, we use international data for the G6 countries (Canada, France, Germany,
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Italy, Japan, and United Kingdom) from 1993 to 2014. Table A7 reports the regression

results across different specifications of stock return predictability regressions (pooled OLS,

columns 1 to 4, and cross sectional regressions, columns 5 and 6) in international data. As in

the U.S. main sample, we consider specifications with or without controlling for investment

rate IK and its interaction with labor skill. In the annual panel OLS regressions, we also

include a Country×Year fixed effect; in specifications (2) and (4), we also include a Firm

fixed effect. In the monthly cross sectional regressions, we include the time fixed effect.

[Table A7 Here]

Again, the slope coefficient of interest in these regressions is the coefficient associated with

the firm-level lagged hiring rate interacted with the high skill dummy, which is reported in

row 2. Consistent with the results in the U.S. sample, this slope coefficient is negative

and statistically significant across all specifications. For the panel OLS regressions, the

result from specification (1) where we control for country×time fixed effect shows that the

coefficient on HN is -6.7, indicating a negative hiring-return relation in the other G6 countries.

More importantly, the coefficient on the interaction term of HN and HSkill is negative and

significant at -8.9. This result implies that the hiring return spread is 2.3 times greater in

the high skill industries than the low skill industries. In specification (2), we also control

for firm fixed effect. The coefficient on the HN×HSkill is -6.2, indicating a hiring spread

that is 1.6 times greater in the high skill industries than low skill industries. The results

are very similar in other specifications with other control variables. The results from the

monthly cross sectional regressions in specifications (5) and (6) are broadly consistent with

those from the panel regressions. The coefficient on HN×HSkill ranges from -0.49 to -0.60,

and both estimates are more than 2 standard errors from zero.

Taken together, the results obtained using the international data are consistent with the

results obtained using U.S. data, and hence provide additional support for the prediction

that the negative hiring-expected return relation is steeper in industries with more skilled

workers than in industries with less skilled workers.

B. Additional Evidence From a Long Sample (1960-

2014)

In this section, we further extend our sample period to start in 1960. Compared with the

long sample of 1973-2014 reported in the main text, this extension allows us to include 13

years of additional data. We then replicate the panel OLS regressions, the Fama-MacBeth
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cross sectional regressions, and the portfolio analysis in this extended sample. The results

from this analysis are reported in Table A8.

[Table A8 Here]

Panel A of Table A8 reports the result for the panel regressions and the cross-sectional

regressions. Consistent with our benchmark samples, the coefficients on the interaction term

of HN and HSkill (reported in row 2) are negative and statistically significant in all six

specifications. Panel B reports the result from the portfolio analysis. The hiring return

spread in the low skill industries is 2.3% per annum, which is statistically insignificant. In

contrast, the hiring return spread in high skill industries is 6.4% per annum, more than

four standard errors from zero. The difference in the hiring return spread is statistically

significant with a t-statistic of 1.9. As in the main results, the difference in the hiring return

spread between high and low skill industries is not captured by the CAPM. Therefore, the

main results from the benchmark sample reported in the main text still holds in the long

sample starting from 1960.

C. Alternative Portfolio-Level Analysis

In the benchmark portfolios analysis, we compute the average returns of the hiring portfolios

in the low and high skill industries as average employee-weighted returns. In this section we

consider four alternative return weighting procedures. To be conservative, we continue to

focus on one-year buy-and-hold investment strategies (allowing monthly portfolio rebalancing

to keep the weight of each firm constant over the year produces stronger results than those

reported here).

In the first procedure, which we refer to as equal-weighted, we compute the returns of a

portfolio assigning the same weight to all firms at the time of portfolio formation (naturally,

the weights vary over the year due to the changes in the firm’s relative market values).

The second procedure is equal to the previous equal-weighting procedure but we exclude the

micro cap firms from the portfolios, to avoid the large influence of these firms in the portfolio

average returns. In the third procedure we weight each firm by the firms’ one month lagged

market value at the time of portfolio formation, and we refer to these portfolios as market

value-weighted. Finally, in the last procedure, we impose a maximum weight that each

firm can have in the portfolio at the time of portfolio formation. As discussed in Fama

and French (2008), and Malevergne, Santa-Clara, and Sornette (2011), the characteristics of

value-weighted portfolio returns are dominated by a small, albeit important, number of very

large (mega cap) firms. Thus, to provide a balanced analysis of the link between hiring and
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stock returns in the overall economy, we impose a cap of 5% on the maximum weight of each

firm in the portfolio at the time of portfolio formation and then compute the capped value-

weighted portfolio returns (the firm’s weight in the portfolio may exceed 5% over the course

of the year if the firm has a good stock market performance because the portfolio is only

rebalanced once a year to minimize turnover costs; it’s a one-year buy-and-hold strategy).

This constraint guarantees that the minimum effective (equal-sized) number of firms in each

portfolio is twenty. The result is reported in Table A9.

[Table A9 here]

The results from average equal-weighted returns (with and without micro caps), are

consistent with the results reported for the baseline employee-weighted portfolios. When all

firms are included, the hiring return spread in the high skill industry is 9.7% per annum,

which is more than 4.5 standard errors from zero, and it is only 2.2% per annum in the low

skill industry, which is only 0.9 standard errors from zero. The difference in the hiring return

spread in the two industries is 7.5% per annum, which is more than 3.2 standard errors from

zero. This means that the hiring return spread is four times larger in the high skill industry

than in the low skill industry. The pattern of the Sharpe ratio and CAPM alpha of the hiring

spread portfolio are qualitatively similar to the analysis of the pattern of average returns.

The conclusions are similar when the micro cap firms are excluded from the portfolios (All

but micro equal-weighted).

Turning to the analysis of the portfolio returns weighted by market value, Table A9 shows

that the hiring return spread in the high skill industry is 5.9% per annum, which is more

than 2.2 standard errors from zero, and it is only 2.6% per annum in the low skill industry,

and this value is not statistically significant. Thus, when the average returns are weighted

by the standard lagged market value, the hiring return spread is more than two times larger

in the high skill industry than in the low skill industry. Similarly, the CAPM alpha of the

hiring spread portfolio is 5.4% larger in the high skill industry than in the low skill industry,

and this difference is 1.7 standard errors from zero. We note that the differences in spreads

using standard lagged market value as the weights are smaller than those for the baseline

procedure which used the size of the firm’s labor force as the weights. This result is intuitive

because weighting by the size of the firm’s labor force (instead of market equity) captures

more directly the importance of the labor adjustment cost friction for a firm (for example,

the labor frictions are likely to be less important for very large firm that are more physical

capital intensive).

Finally, turning to the analysis of the portfolio returns weighted by capped market equity,

we see that the difference in the hiring return spread in low skill and high skill industries is
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stronger than the standard market value-weighted result, and very similar to those reported

for the baseline employee-weighted measure. In the high skill industry, the hiring return

spread is 7.8% per annum, which is more than 2.7 standard errors from zero. In the low skill

industry, the hiring return spread is only 1.8% per annum, but is not statistically significant.

Thus, when the average returns are weighted by the firm’s market capitalization but capped

at 5%, the hiring return spread is 4.4 times larger in the high skill industry than in the low

skill industry. When we look at the difference in the CAPM alphas of the hiring spread

portfolio in the low and high skill industry, the difference in the CAPM alpha of the hiring

spread portfolio is 8.2% per annum, which is 2.6 standard errors from zero. The Sharpe ratio

of the hiring spread portfolio remains larger in the high skill industry than in the low skill

industry, and the Sharpe ratio of the HN spread portfolio is more than four times larger in

the high skill industry relative to the low skill industry.

D. Alternative Labor Skill Measures

We now examine the robustness of the findings to alternative labor skill measures.

D.1. Three Labor Skill Groups

In the main text, we define low and high skill industries based on the median of cross-sectional

distribution of labor skill at the industry level. In this section, we show the robustness of

our result by defining three labor skill groups based on the 33.3th and 66.7th percentiles of

cross sectional labor skill distributions. Table A10 reports the result for the US sample from

July 1991 to December 2014.

[Table A10 Here]

Panel A of Table A10 reports the results for the firm level regressions. In the first

specification of panel regressions with the control for the year fixed effect, the coefficient

on hiring rate is -10.6, indicating that in the low skill industries, HN predicts future stock

returns with a negative sign. In addition, the coefficients on HN×MSkill and HN×HSkill are

-6.5 and -7.6, respectively, indicating that the hiring return spread in the mid skill industries

is 1.6 times of that in the low skill industries, and the hiring spread in the high skill industries

is 1.7 times of that in the low skill industries. The differences are stronger when we also

control for firm fixed effect (specification (2)) or when we control for the investment rate

with firm fixed effects (specification (4)), as well as in the monthly cross-sectional regressions

(specifications (5) and (6)).
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In Panel B of Table A10, we compute 3-by-5 portfolios double-sorted by labor skill and

hiring rate. The hiring spread is -1.7% per annum in the low skill industries but statistically

insignificant. The hiring spread increases to 3.2% per annum in the mid skill industries, and

8.1% per annum in high skill industries. The latter hiring spread is more than three standard

errors from zero, and the difference in the hiring spread between high and low skill industries

is 9.9% per annum. After controlling for the market risk factor, the abnormal hiring spread

difference is further increased to 11.4% per annum with a t-statistic of 2.8. Therefore, our

conclusion on the positive relation between labor skill and hiring return spread is robust to

finer partition on the labor skill.

D.2. Different Cutoffs to Define a High Skill Occupation

We also consider alternative definitions of high labor skill for an occupation. Our benchmark

labor skill measure defines an occupation to be high skilled if its Specific Vocational

Preparation (SVP) from the Dictionary of Occupational Titles (DOT) is greater than or

equal to 7. Here we conduct robustness checks by defining a high skill occupation as SVP≥8

or SVP≥6. The corresponding firm-level regressions and portfolio analysis are reported in

the first two panels of Table A11 and Table A12, respectively.

[Table A11 Here]

[Table A12 Here]

The results in Table A11 and Table A12 show that the conclusion in the main text still

holds with these alternative definitions. Across all specifications, the slope coefficient on

row 2 associated with variable HN×HSkill is negative and statistically different from zero.

For instance, when an occupation is defined as high skilled if its SVP≥8, the coefficients on

HN and HN×HSkill are -11.5 and -7.1 in the panel OLS regression specification (1), which

implies that the hiring spread in the high skill industries is 61.7% higher than that in the

low skill industries. In specification (7) when an occupation is defined as high skilled if

its SVP≥6, we find a very similar result that hiring spread in high skill industries is more

than 50% bigger than that in the low skill industries. Similar results are also found in the

portfolio analysis in Table A12. For instance, the hiring return spread is 2.9% per annum

(with a t-stat of 0.9) in the low skill industries, compared with 7.2% per annum (with a

t-stat of 3.0) in the high skill industries when high skill is defined as SVP≥8. The difference

in these two spreads is not statistically significant. This is not surprising because the low

skill industry now includes a substantial number of firms that are high skill according to the

baseline definition (which defines a high skill occupation to be SVP≥7). This suggests that
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the occupations with SVP=7 are likely to be high skill occupations. Indeed, the results in

the second panel seems to be consistent with this interpretation. When high skill occupation

is defined as SVP≥6, the corresponding hiring spreads are 0.2% (lower) and 9.5% per annum

(higher), respectively for low and high skill industries. The difference in hiring return spread

across the two industries is now higher, 9.3% per annum, which is more than 2.7 standard

errors from zero.

D.3. O*NET Based Labor Skill Measure

Our benchmark analysis uses the Specific Vocational Preparation (SVP) data from the 1991

Dictionary of Occupational Titles (DOT) system. By doing so, we implicitly assumed a

constant labor skill for each occupation in our sample period. In this section, we study the

sensitivity of our main result to the timeliness of the labor skill measure by exploring an

alternative dataset – the Occupational Information Network (or O*NET). Since early 2000,

O*NET has replaced DOT and periodically released updated information on occupations

every half-year or one year. Similar to the DOT Specific Vocational Preparation data, the

O*NET has a skill variable called Job Zone. The mapping between the Job Zone value and

the Specific Vocational Preparation value can be summarized as below:

Job Zone value Name SVP Range

1 Job Zone One: Little or No Preparation Needed (Below 4.0)

2 Job Zone Two: Some Preparation Needed (4.0 to < 6.0)

3 Job Zone Three: Medium Preparation Needed (6.0 to < 7.0)

4 Job Zone Four: Considerable Preparation Needed (7.0 to < 8.0)

5 Job Zone Five: Extensive Preparation Needed (8.0 and above)

Our empirical strategy is the following: before the DOT system was replaced by O*NET,

we use DOT system in defining industry-level labor skill. After the O*NET system was

adopted, we use the most recently released O*NET data. We then repeat our portfolio

analysis and firm level regressions using this alternative labor skill measure.

The results from this analysis are reported in the last panel of Table A11 (firm-level

analysis) and Table A12 (portfolio-level analysis). We find the relation between labor skill

and the hiring return spread is robust to this more up-to-date measure of labor skill. For the

firm level regressions, the coefficient on the interaction term between HSkill and HN remains

negative and statistically significant. In the portfolio analysis, the hiring spread is 7.8% per

annum in the high skill industries, compared with only 0.9% per annum in the low skill

industries; the difference in hiring spread is more than two standard errors from zero. Taken
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together, the results reported here are very similar to those from our benchmark analysis.

This finding is not surprising given the very high persistence of the labor skill data at the

occupation/industry level over time.

D.4. An R&D Based Labor Skill Measure

Lastly, we redo the main empirical analysis for the U.S. using an alternative labor skill

measure that is based on firm-level (not industry-level) data, and it is also available over

a longer sample period. As reported in Table 4 in the main draft, firms’ research and

development (R&D) intensity (measured as the ratio of firm-level R&D expenditures to

total sales) is higher for industries with higher labor skill using our benchmark industry-

level measure.3 Therefore, it is natural to use R&D intensity as an alternative measure for

labor skill. This procedure also allows to extend the sample period of the empirical tests to

1973–2014 (instead of 1991-2014).

Specifically, we define HSkillit−1 for firm i at year t − 1 as a dummy variable which is

equal to one if the R&D intensity (the ratio of R&D expenditure (XRD) to firm’s revenue

(Sale) from Compustat) of the firm is above the cross sectional median of all firms in our

sample at the end of fiscal year end t − 2. Then we repeat the pooled OLS firm-level

regressions to predict stock returns using the lagged firm-level hiring rate as the return

predictor, controlling for the effect of other variables, including investment rate (IK), market

cap (Size), book-to-market (BM), and leverage (Lev). To make sure that our results are

not mainly driven by the behavior of very small firms, we also include a dummy variable

Microt, which is one if the firm is classified as a micro cap firm (market equity below the 20th

percentile of the cross sectional distribution of market equity at time t) and also interact this

variable with the firm’s hiring rate and hiring rate interacted with HSkill. We report the

results with and without firm fixed-effects (we always include the time fixed-effect because

the model predictions are based on the cross section).4

[Table A13 Here]

Table A13 reports the regression results across different specifications. The coefficient

of interest is given in row 2. Consistent with the pooling OLS regression in our benchmark

3The correlation coefficient across industries (at the three-digit SIC code before and including 2002 and
four-digit NAICS code afterwards) between the R&D intensity measure and our industry-level labor skill
measure is about 32%. We compute the industry-level R&D intensity as the cross-sectional mean of the
R&D intensity of the firm in the industry.

4Note that when we include firm-fixed effects we do not include the HSkill dummy variable separately
because of multicolinearity. Most firms do not switch between high and low skill industry during the whole
sample period.
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analysis, the slope coefficient on the interaction of hiring and high skill (HNit−1×HSkillit−1)

is estimated to be negative and statistically significant across all six specifications. The

difference in the hiring rate slope coefficient in high and low skill industries is also

economically large. For instance, in column 1, the slope coefficient on the interaction of

hiring and the high skill dummy is −14.57 (with a t-statistic of −3.40), whereas the slope

coefficient on the hiring rate variable alone is −16.32. In economic terms, this difference is

large: a 20% increase in the firm’s hiring rate (which roughly corresponds to a 20% increase

in the size of the firm’s workforce), is associated with decrease of −3.26% in firms’ expected

return in the low skill industry, and with a decrease of −6.18% in firm’s expected return in

the high skill industry. That is, the hiring-expected return negative relation is 1.89 times

steeper in high skill industries than in low skill industries. This difference in the slope

coefficients increases even more when we include firm-fixed effects in column 2, and hence

we control for other nonspecified forms of heterogeneity in the two industries. Here, the

hiring-expected return negative relation is 2.25 times steeper in high skill industries than

in low skill industries. When we add the control variables in columns 3 to 6, the previous

qualitative analysis does not change. The slope coefficient on the interaction of hiring and

high skill is always negative and statistically significant.

Overall, the evidence reported in Table A13 supports the main theoretical prediction P1

from the model and is consistent with the result using our benchmark industry-level labor

skill measure.

E. Alternative Labor Adjustment Cost Shock Proxies

In the main text we show that changes in the cross sectional standard deviation of the hiring

rate in the high skill industry is a good proxy for adjustment cost shock in the real data

because the correlation of this variable with the true labor adjustment cost shock in the

model is 79%. In what follows, we refer to this proxy as the hiring-based adjustment cost

shock proxy (because its based on firm-level hiring data).

Here, we consider alternative labor adjustment cost shock proxies implied by the model

and examine the robustness of the main asset pricing tests to the use of alternative proxies.

E.1. Hiring-Based Adjustment Cost Shock Proxy Orthogonal to

TFP

In the model, the adjustment cost shocks and the TFP shocks are uncorrelated. As reported

in the main draft (Table 7), the correlation between the empirical (hiring-based) adjustment
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cost proxy and TFP growth is small (13%) but is not zero. Here, we consider an adjustment

cost shock proxy that is orthogonal to TFP. Specifically, we construct an alternative proxy of

the adjustment shock as the residual of regressing our hiring-based adjustment shock proxy

on the TFP growth.

We then redo the asset pricing tests reported in the main draft using this alternative

adjustment cost shock proxy. Specifically, we estimate by GMM a two-factor model that

includes the alternative proxy of the adjustment shock as one factor and the market excess

return as the other factor. As in the main draft, we denote the adjustment cost shock proxy

as ∆s. The two-factor stochastic discount factor (SDF) is given by

M = 1− bM ×Re
M − b∆s ×∆s,

and we test

E[MRe] = 0,

where Re is a vector for the excess returns of the portfolios sorted by the 2 skill and 5 HN

groups. In order to evaluate the performance of this two-factor model, we also conduct the

same tests using the CAPM. The results are reported in Table A14.

[Table A14 Here]

Table A14 Panel A, reports the pricing errors of the CAPM and the 2-factor model, the

covariance between the portfolio excess returns and the market factor, and the covariance

between portfolio excess returns and the adjustment shock proxy. We find that the asset

pricing performance of this adjustment shock proxy is similar to the one reported in Table

8 of the main manuscript, i.e., the performance of the hiring-based adjustment shock proxy

without controlling for the TFP growth. We find that the TFP-adjusted hiring-based

adjustment shock helps pricing the HN portfolios, relative to the CAPM. The covariance of

the portfolio returns and the ∆s displays an increasing pattern for high skill HN portfolios

(from low HN to high HN).

Table A14 Panel B, reports the price of risk associated with this adjustment shock proxy

and the mean absolute pricing error. We use three augmenting sets of test assets. Besides

the 10 HN portfolios, we also use the second set that includes the 10 IK portfolios in addition

to the HN portfolios. In the third set of test assets, we augment HN and IK portfolios with

the Fama-French 17 industry portfolios. Again, we find results similar to those reported

in Panel B of Table 8 in the main manuscript. We find that the estimated price of risk

associated with the adjustment shock proxy is negative and statistically significant across
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the tests using these three sets of test assets. Moreover, the mean asset pricing errors of the

2-factor model are also smaller than the CAPM counterparts.

E.2. Return-Based Adjustment Cost Shock Proxy

We also consider a return-based adjustment cost shock proxy. As discussed in BLB, the

returns of the labor hiring return spread portfolio are also a good proxy for the adjustment

cost shock in the economy. Because this portfolio is essentially not exposed to the aggregate

productivity shock, its returns are mostly driven by adjustment cost shock. Thus, we can use

the returns of the labor hiring spread (low minus high) portfolio in the data (denoted LHt)

to further test the model’s predictions, and also estimate the sign of the price of risk of the

adjustment cost shock. Because the labor adjustment costs are higher in high skill industry,

we use the (minus) labor hiring return spread in the high skill industry. One advantage of

this return-based adjustment cost shock proxy is that it is available at the monthly frequency,

hence allowing us to increase the power of the asset pricing tests. (Note that we focus on

the hiring-based adjustment cost shock proxy in the baseline analysis because it is based

on firm-level real quantity data (hiring), not based on asset prices. In addition, the return-

based adjustment cost shock is based on the hiring return spread, which is the pattern in

the data that we want to explain. As a result, the hiring-based adjustment cost shock is less

mechanically related to the pattern in returns of the hiring portfolios.)

As in the previous section, we then redo the asset pricing tests reported in the main draft

using this alternative return-based adjustment cost shock proxy. Specifically, we estimate

by GMM a two-factor model that includes the alternative proxy of the adjustment shock

(∆s =LHt) as one factor, and the market excess return as the other factor. The two-factor

stochastic discount factor (SDF) is given by

M = 1− bM ×Re
M − b∆s ×∆s,

and we test

E[MRe] = 0,

where Re is a vector for the excess returns of the portfolios sorted by the 2 skill and 5 HN

groups. In order to evaluate the performance of this two-factor model, we also conduct the

same tests using the CAPM. The results are reported in Table A15.

[Table A15 Here]

Table A15 Panel A reports the pricing errors of the CAPM and the 2-factor model, the

covariance between the portfolio excess returns and the market factor, and the covariance
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between portfolio excess returns and the adjustment shock proxy. We find that the return-

based adjustment shock helps pricing the HN portfolios, relative to the CAPM. The

covariance of the portfolio returns and the ∆s displays an increasing pattern for high skill

HN portfolios (from low HN to high HN). The pricing error of the HN portfolios is also

reduced substantially, especially for high skill industries. For example, the HN spread in the

high skill industry is 8.81% (annualized) for the CAPM. In contrast, the same HN spread

for the 2-factor model is 1.37% (annualized).

Table A15 Panel B reports the price of risk associated with the return-based adjustment

shock proxy and the mean absolute error. As before, we use three augmenting sets of

test assets. Besides the 10 HN portfolios, we also use the second set that includes the 10 IK

portfolios in addition to the HN portfolios. In the third set of test assets, we augment HN and

IK portfolios with the Fama-French 17 industry portfolios. We find that the estimated price

of risk associated with the return-based adjustment shock proxy is negative and statistically

significant across the tests using these three sets of test assets. Moreover, the mean asset

pricing errors of the 2-factor model are also noticeably smaller than the CAPM counterparts.

Therefore, consistent with our model predictions, the return-based adjustment shock proxy

delivers satisfactory performance for the asset pricing tests associated with the HN portfolios,

particularly for high skill industries.

F. Hiring Rate Co-Movement

Our theoretical model also has predictions on cross-sectional hiring comovement with respect

to aggregate shocks. To explore this, we run a panel regression of the form:

HNi,t+1 = a+ b×HNi,t + c×∆st + Σ5
j=2 (dj × Pjt + ej × Pjt ×∆st)

+ f ×∆TFPt + g ×∆Waget + εi,t,

using both empirical data and simulated data. The result is reported in Table A16. All shocks

are normalized to have zero mean and unit standard deviation, so the reported coefficients

can be interpreted as the response of hiring rate (in percentage) with respect to a positive

one-standard deviation shock.

[Table A16 Here]

In the model, a positive adjustment cost shock induces more hiring, especially for firms

in the high hiring portfolio. The difference in hiring response between high and low hiring

portfolios is stronger in the high skill than low skill industry. The difference in the hiring

18



response in the first year between high and low hiring portfolios is 2.88% in low skill industry,

compared with a 3.14% difference in the high skill industry. The pattern is qualitatively

similar but smaller in the empirical data. For example, when we use the same specification

as the one reported for the model, the difference in the hiring response in the first year

between high and low hiring portfolios is 1.24% and statistically insignificant in low skill

industry, compared with a 1.45% difference (t-statistic = 2.29) in the high skill industry.

The result is quantitatively similar after we also control for ∆Waget. In the model,

∆TFPt and ∆Waget are perfectly correlated with each other but independent from the

adjustment cost shock, so coefficients of other explanatory variables controlling for ∆Waget

(instead of ∆TFPt) are essentially the same as those reported in the table. In the empirical

data, when we control for both ∆TFPt and ∆Waget, the first-year difference in the hiring

response between high and low hiring portfolios is 0.92% in the low skill industry and 1.57%

in the high skill industry. Therefore, the hiring response pattern across hiring portfolios and

labor skill industries in the empirical data is broadly consistent with the prediction from our

theoretical model.

G. Return Co-Movement of the HN Portfolios across

Fama-French 17 Industries

Besides the hiring portfolios within high and low skill industries, we also explore the return

comovement of hiring portfolios across Fama and French 17 industries.5 We proceed as

follows. Within each Fama and French 17 industry, we form five one-way-sorted on hiring

portfolios and compute the post-formation average excess stock returns (in excess of the

risk-free rate) of the portfolios. The low-minus-high employee-weighted hiring return spread

for each industry is then regressed onto the market return and the adjustment cost shock,

and the coefficients on the two risk factors represent the risk exposures. We use two measures

of the adjustment cost shocks discussed in the previous section: the first measure is return

based; it is defined as the monthly low-minus-high employee-weighted hiring return spread

for high skill industries. The second measure is the annual change in the cross-sectional

standard deviation of hiring rate for the high skill industries, and this measure is annual.

Panel A of Table A17 reports the exposures of the Fama and French industries to the

adjustment cost shock proxies for both the short sample 1991-2014 (Short) and long sample

1973-2014 (Long). For the return-based adjustment cost shock proxy measure (Ret-based),

the hiring return spread across all Fama-French industries are positive, indicating that the

5We exclude the utility industry to be consistent with our sample selection.
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hiring return spread at the industry level also has a strong comovement with the adjustment

cost shock, consistent with our model’s prediction. When the hiring rate-based adjustment

cost shock measure is used, the result is slightly weaker. However, even in this measure we

find that about half of the industries have positive exposure to the adjustment cost shock

(and none of the negative exposures is significant, except in the Retail industry).

[Table A17 Here]

Moreover, the magnitude of the adjustment cost shock exposures in each industry and

the average skill level in the industry are strongly positively correlated. Specifically, a cross

sectional regression of the adjustment cost shock exposure of the hiring spread portfolio in

each industry on a constant and the average skill level of the industry of the form:

β∆s
i = a+ b× Skilli + ei

in which β∆s
i is the adjustment cost shock exposure of the hiring spread portfolio in each

industry (obtained, as noted, as the slope coefficient on the adjustment cost shock proxy

in a time series regression of the returns of the hiring spread (low minus high) portfolio in

each industry on a constant, the market return, and the adjustment cost shock proxy) and

Skilli is the time-series average Skill level of the industry (average of the fraction of high

skill workers in the industry), generates a positive and significant slope coefficient associated

with the Skilli variable. The results are reported in the following table:

Proxy Sample a b

Short 0.11 1.34

Ret- [t] 2.33 4.44

based Long 0.15 0.96

[t] 2.52 3.82

Short −3.26 15.10

HN- [t] −2.52 2.93

based Long −2.24 11.56

[t] −2.75 3.61

The results from the previous regression mean that, consistent with the model, in

industries that rely on relatively more high skill workers the differential exposure of the

hiring portfolios to the adjustment cost shock proxy is higher.

An alternative way of showing the previous results is as follows. In the model, if labor

skill is related to labor adjustment cost shocks, the exposure to adjustment cost shocks

20



should be higher among industries with higher labor skill. We find strong evidence for this

prediction. In Panel B of Table A17, we run the following regression:

RHN
it = a0 + a1 × Skillit−1 + (b0 + b1 × Skillit−1)×MKTt + (c0 + c1 × Skillit−1)×∆st + eit.

That is, we run the same regression as in the previous conditional two-factor model with

the same market return and adjustment cost shock proxy (∆s) as the risk factors, but allow

the exposures to depend on the industry labor skill. Our model predicts that c1 should be

positive. Indeed, the empirical analysis in both short and long samples with both return-

based and HN-based adjustment cost shock measures, results in a positive and statistically

significant coefficient on the interaction term between labor skill and ∆s. Therefore, not

only the hiring return spread is strongly exposed to the adjustment cost shock, the exposure

is higher among high skill industries.

H. Link Between Labor Adjustment Costs and

Workers’ Skills

The related literature section in the main text discusses several studies that document that

labor adjustment costs are higher for more skilled workers. For completeness, here we provide

additional support for this link using data from the 1980 Employer Opportunity Pilot Project

(EOPP). This analysis is similar to the analysis in Ochoa (2013), who first used this dataset

and provided a similar analysis.

The EOPP data contains detailed information on about 5,200 firms from ten different

states in the U.S. and different industries, and contains four different measures of costs the

firm incurred to fill their most recent vacant position. The four measures of labor (hiring)

adjustment costs are: the time spent recruiting for the position (Nrecruit), the number

of applicants interviewed (Ninterv), the amount of time employees and supervisory staff

spent training the new hire the first month of employment (Ntrain), and the last new hire

productivity gap (Prodgap), defined as the productivity of the last employee in the position

relative to the productivity of the new employee during the second week of employment.

Although the total size of labor adjustment cost is not observable, these proxies reveal

information about the size of labor adjustment costs and its variation with worker’s skill

level. One limitation of these measures is that they only represent hiring costs. As such,

they do not allow us to measure the link between firing costs and worker’s skill.

Consistent with the analysis in Ochoa (2013), we regress the four different measures of

workers’ hiring cost on a high labor skill dummy (HSkill), which is equal to one if the new

21



employee has a high-school diploma or more years of education, and zero otherwise. Different

from Ochoa (2013), we do not include other workers’ characteristics in the regression because

we want to focus on the link between labor adjustment costs and labor skill for a typical

high or low skill worker.

[Table A18 Here]

Table A18 reports the relation between the four labor (hiring) adjustment cost proxies and

worker’s labor skill using the firm-level EOPP data. The results show that, compared with

a low skill worker, the hiring of a high skill worker is associated with, on average, 5.95 more

days spent on recruiting, 1.71 more applicants to be interviewed, 4.64 more hours of training,

and 3.01% higher productivity gaps, and these differences are statistically significant at

conventional levels. These results establish strong empirical support for the positive relation

between labor skill and labor adjustment cost.

I. Link Between Labor Skill, Labor Mobility, and

Labor Unionization

In this section, we document the relation between our labor skill measure, the labor mobility

from Donangelo (2014), and labor unionization from Chen, Kacperczyk, and Ortiz-Molina

(2011).6 Different from our labor skill measure, labor mobility measures the flexibility of

workers to walk away from an industry in response to better opportunities, whereas labor

unionization captures the degree of protection for workers from exploitation. Since these

variables measure the characteristics of the labor, it is natural to expect that these measures

are correlated with the size of labor adjustment costs.

[Table A19 Here]

Table A19 reports the relation between these three variables. In Panel A, we calculate

the average labor mobility and union rates for the quintile portfolios sorted by our labor skill

measures. The low skill industries have an average mobility of −0.51, lower than 0.38 for the

high skill industries. However, the pattern for mobility across portfolios is not monotonic.

On the other hand, high skill industries have a low average unionization, which is consistent

with the purpose of labor union in protecting workers for their pay and working conditions,

6We thank Andres Donangelo and Jason Chen for sharing their data. See Donangelo (2014) and
Chen, Kacperczyk, and Ortiz-Molina (2011) for the detailed procedure in constructing labor mobility and
unionization, respectively.
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especially for low pay workers. Panel B of Table A19 reports the cross-correlation coefficients

for these labor related variables at the firm level and at the industry level. The correlation

between our labor skill measure and labor mobility (unionization) is 0.11 (-0.32) at the firm

level, and -0.16 (-0.03) at the industry level. Overall, this table shows that even though labor

skill, labor mobility, and unionization rates may be related to each other, the low correlations

between them imply that our labor skill measure captures (at least some) different aspects

of the labor-force.

J. Alternative Calibrations of the Wage Rate Process

in the Model

We examine two alternative calibrations of the wage rate process in the model. Recall that

the wage rate in the model is specified as follows:

Wt,i = τ 1,i exp(τ 2,i∆xt).

In the first alternative specification, we set wage rates to be constant, that is, we set τ 2,i = 0 in

both high skill and low skill industries. This calibration essentially maximizes the operating

leverage effect for both industries. In the second alternative specification, we include the

adjustment costs wedge in the wage rate process. That is, we assume the wage rate process

as a function of both TFP shocks and the stochastic adjustment cost wedge. Specifically:7

Wt,i = τ 1,i exp(τ 2,i∆xt + τ 3,ist). (2)

The result is reported in Table A20. We find that the main results including the

market risk premium, the hiring return spread, and the CAPM tests do not change in

any quantitatively meaningful way in these two alternative calibrations. Specifically, in the

first alternative calibration (Column (3)), the hiring return spreads (CAPM alphas) of the

high skill and low skill industries are 5.1% (5.8%) and 0.8% (1.9%), respectively, compared

to 5.8% (6.4%) and 1.6% (2.5%) in the benchmark model. In second calibration where we

include the adjustment costs wedge in the wage rate process (Column (4)), we calibrate

τ 3,L = −0.02 and τ 3,H = 0.04 to match the correlations between the adjustment cost shock

and the wage growth for the low skill and high skill industries, respectively. The hiring return

spreads (CAPM alphas) of the high skill and low skill industries are 6.1% (6.7%) and 1.6%

7We specify wage rate to be a function of st instead of ∆st for a numerical reason. Because st is the state
variable which we discretize, but we won’t be able to put st−1 on the grid. However, given st and ∆st are
highly correlated, the two specifications should produce similar results in the model.
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(2.3%), respectively, compared to 5.8% (6.4%) and 1.6% (2.5%) in the benchmark model.

Taken these results together, we find that setting the wage rate as constants or adding the

adjustment cost wedge to the wage rate does not affect the hiring return spreads across high

skill and low skill industries. This is because the hiring spreads are mainly driven by the

stochastic adjustment costs, not by the wage rate dynamics in the model.

[Table A20 Here]
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Table A1: Extended Firm-level Regressions

Columns 1 to 8 in the table reports the slope coefficients from pooled firm-level OLS regressions to predict annual stock returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×HSkillit−1 + e×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable is rit, the firm’s i future annual log
stock return from July of year t to June of year t + 1. The explanatory variables are the following: at is a time fixed effect (Year FE, if included);
bi is a firm fixed effect (Firm FE, if included); HN, is the firms’ lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a
high skill industry at the end of fiscal year end t − 2; and IK, the firms’ lagged physical investment rate. N is the number of observations. R2 is
adjusted for degrees of freedom. The t-statistic of each coefficient is reported in parenthesis and is computed from standard errors clustered by firm.
To decrease the influence of outliers, the firm-level investment rate is winsorized at the top and bottom 0.5% in each cross-section. Columns 9 to
12 in the table reports average slope coefficients and their heteroscedasticity-and-autocorrelation-consistent t-statistics (Newey-West) from monthly
firm-level cross-section regressions of the form:

rit = Intt + at ×HNit−1 + bt ×HNit−1 ×Microit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..Nt, and t stands for time t = 1, .., T . The explained variable is rit, the firm’s i future monthly log
stock return. The explanatory variables are the same as in the pooled OLS regression. R2 is time series average of the regression R2 adjusted for
degrees of freedom. N is the average number of observations in each cross section. The sample is from July 1991 to December 2014.

Pooled OLS Cross section

1991 − 2014 1973 − 2014 1991 − 2014 1973 − 2014

Row (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

1 HN −10.78 −8.03 −6.66 −5.89 −10.01 −8.83 −6.60 −6.90 0.04 0.31 −0.18 0.13

[t] −4.83 −3.30 −2.91 −2.39 −6.11 −5.10 −3.92 −3.95 0.12 0.99 −0.76 0.58

2 HN×HSkill −8.01 −13.22 −7.10 −11.27 −5.79 −7.88 −4.85 −6.83 −1.26 −1.15 −0.72 −0.73

[t] −3.10 −4.74 −2.66 −3.92 −2.97 −3.83 −2.39 −3.23 −3.46 −3.31 −2.47 −2.55

3 HSkill 0.83 −0.12 0.47 0.25 0.18 0.14 0.09 0.07

[t] −1.39 −0.12 −1.09 −0.37 1.08 0.87 0.87 0.61

4 IK −19.70 −18.57 −16.19 −16.09 −1.15 −1.15

[t] −6.02 −5.62 −7.02 −6.79 −3.05 −4.36

5 IK×HSkill 3.07 −1.49 0.41 −1.64 −0.03 0.04

[t] −0.87 −0.43 −0.16 −0.63 −0.07 0.15

Time FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes

N 55079 54132 50822 49912 83065 81969 75749 74683 2454 2261 2141 1946

R2 0.11 0.01 0.12 0.01 0.15 0.01 0.15 0.01 0.60 1.14 0.65 1.15

26



Table A2: Firm-Level Regressions With Controls for Other Firm Characteristics

The table reports additional result on the slope coefficients from pooled firm-level OLS regressions and cross-sectional regressions to predict future
stock returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×HSkillit−1 + e×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable is rit, the firm’s i future annual log stock
return from July of year t to June of year t+ 1 for the OLS regressions and future one-month log stock return in the cross-sectional regressions. The
explanatory variables are the following: at is a time fixed effect (Year FE, if included); bi is a firm fixed effect (Firm FE, if included); HN, is the firms’
lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high skill industry at the end of fiscal year end t-2; Micro is a
dummy variable which is one if the firm is classified as a micro cap firm (market equity below the 20th percentile of the cross sectional distribution of
market equity of NYSE firms) at the end of fiscal year end t−2. The additional control variables are: IK, is the firms’ lagged physical investment rate;
Size is the firm’s lagged log market capitalization; BM is the firms’ lagged log book-to-market ratio; and Lev is the firm’s lagged leverage ratio. N is
the number of observations in OLS regressions and average number of firms in the cross-sectional regressions. R2 is adjusted for degrees of freedom.
For the OLS regressions, the t-statistic of each coefficient is reported below the point estimate and is computed from standard errors clustered by
firm. For the cross-sectional regressions, the t-statistic control for heteroscedasticity and autocorrelation (Newey-West). To decrease the influence of
outliers, the firm-level investment rate is winsorized at the top and bottom 0.5% in each cross-section. The sample for the pooled OLS regressions is
annual from 1991 to 2014, and the sample for cross-sectional regression is monthly from July 1991 to December 2014.

Pooled OLS regressions Cross-sectional regressions
Row (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
1 HN -10.78 -8.03 -9.60 -13.71 -6.66 -5.89 -4.60 -11.34 -6.39 3.25 -4.53 2.28 0.04 0.31 0.14 -0.21 -0.14

-4.83 -3.30 -3.20 -4.18 -2.91 -2.39 -1.50 -3.40 -2.77 1.38 -1.47 0.69 0.12 0.99 0.45 -0.60 -0.42
2 HN×HSkill -8.01 -13.22 -15.67 -19.18 -7.10 -11.27 -14.65 -17.94 -7.49 -9.03 -14.24 -13.69 -1.26 -1.15 -1.16 -1.14 -1.04

-3.10 -4.74 -4.43 -4.97 -2.66 -3.92 -4.03 -4.52 -2.79 -3.26 -3.90 -3.54 -3.46 -3.31 -3.17 -2.78 -2.50
3 HSKill 0.83 1.40 -0.12 0.40 -0.11 0.22 0.18 0.14 0.13 0.10 0.07

1.39 2.17 -0.12 0.41 -0.12 0.22 1.08 0.87 0.83 0.78 0.53
4 IK -19.70 -18.57 -19.71 -18.68 -18.99 -5.45 -19.22 -5.57 -1.15 -1.43 -1.11 -1.40

-6.02 -5.62 -6.07 -5.67 -5.76 -1.64 -5.85 -1.68 -3.05 -4.25 -2.95 -4.13
5 IK×HSkill 3.07 -1.49 3.80 -1.27 3.25 -5.87 3.76 -5.71 -0.03 0.08 0.03 0.09

0.87 -0.43 1.08 -0.36 0.92 -1.67 1.07 -1.63 -0.07 0.20 0.09 0.22
6 Size 1.61 -23.97 0.70 -23.81 1.68 1.67

12.41 -37.93 3.31 -37.65 6.21 5.78
7 BM 4.35 2.06 4.38 2.12 0.50 0.50

10.30 3.18 10.35 3.28 6.47 6.50
8 Lev -5.67 -10.05 -5.81 -9.91 -1.55 -1.55

-4.36 -3.65 -4.46 -3.60 -3.97 -4.01
9 Micro -5.24 -4.87 -4.59 -0.99 -0.11

-5.32 -4.96 -3.98 -4.97 -0.77
10 HN×Micro -2.38 8.47 -3.64 8.09 -2.85 1.35 0.51 0.35

-0.57 1.92 -0.86 1.81 -0.67 0.31 1.23 0.86
11 HSkill×Micro -0.96 -1.06 -0.40 0.04 0.09

-0.86 -0.94 -0.36 0.23 0.54
12 HN×HSkill×Micro 11.80 10.55 11.00 11.44 10.41 7.57 0.08 -0.05

2.41 2.04 2.21 2.18 2.09 1.49 0.16 -0.10
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 55079 54132 55063 54115 50822 49912 50806 49895 50520 49608 50520 49608 2454 2261 2247 2261 2247
R2 0.11 0.01 0.11 0.01 0.12 0.01 0.12 0.02 0.12 0.11 0.12 0.11 0.60 1.14 2.92 2.16 3.34
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Table A3: Firm-Level Regressions With Control for BLS-OES wage growth

The table reports the slope coefficients from pooled firm-level OLS regressions controlling for wage growth
when predicting annual stock returns of the form:

rit = at + bi + c×HNit−1 ×HSkillit−1 + d×WageGrit−1 ×HSkillit−1 + e×WageGrit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable
is rit, the firm’s i future annual log stock return from July of year t to June of year t+ 1. The explanatory
variables are the following: at is a time fixed effect (Year FE); bi is a firm fixed effect (Firm FE); HN, is the
firms’ lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high skill industry
at the end of fiscal year end t − 2; WageGr is the BLS-OES wage growth for the industry that the firm
belongs to. We use both the growth rate of the industry median wage (WageGrm) and the growth rate of
the industry average wage (WageGra) in the regressions. Micro is a dummy variable which is one if the firm
is classified as a micro cap firm (market equity below the 20th percentile of the cross sectional distribution
of market equity of NYSE firms) at the end of fiscal year end t − 2. The additional control variables are:
IK, is the firms’ lagged physical investment rate; Size is the firm’s lagged log market capitalization; BM is
the firms’ lagged log book-to-market ratio; and Lev is the firm’s lagged leverage ratio. N is the number
of observations. R2 is adjusted for degrees of freedom. The t-statistic of each coefficient is reported in
parenthesis and is computed from standard errors clustered by firm. To decrease the influence of outliers,
the firm-level investment rate is winsorized at the top and bottom 0.5% in each cross-section. Since the
BLS-OES wage growth is only available from 1998, the sample of this analysis is from 1999 to 2014.

Row (1) (2) (3) (4) (5) (6) (7) (8) (9)
1 HN -14.06 -14.12 -14.16 1.05 0.97 -14.11 -14.12 1.06 1.05

(-3.62) (-3.64) (-3.66) (0.20) (0.19) (-3.64) (-3.64) (0.21) (0.20)
2 HN×HSkill -9.92 -9.85 -9.84 -17.85 -17.83 -9.83 -9.82 -17.85 -17.85

(-2.24) (-2.23) (-2.22) (-3.02) (-3.03) (-2.22) (-2.22) (-3.02) (-3.02)
3 HSkill 1.02 0.71 1.17 1.04

(0.42) (0.29) (0.48) (0.43)
4 WageGrm -37.48 -113.76 -25.28 -113.01

(-3.42) (-3.17) (-2.55) (-3.33)
5 WageGrm×HSkill 81.15 93.43

(2.22) (2.70)
6 WageGra -49.97 -45.01 -32.75 -58.69

(-4.17) (-1.39) (-3.01) (-1.90)
7 WageGra×HSkill -5.42 28.43

(-0.16) (0.89)
8 IK -0.24 -0.24 -0.24 -0.24

(-3.18) (-3.16) (-3.17) (-3.17)
9 Size -29.03 -29.04 -29.02 -29.03

(-32.63) (-32.63) (-32.62) (-32.59)
10 BM -0.24 -0.24 -0.24 -0.24

(-6.54) (-6.56) (-6.54) (-6.54)
11 Lev -13.14 -13.20 -13.25 -13.27

(-3.28) (-3.29) (-3.30) (-3.31)
12 HN × Micro -8.57 -8.63 -8.56 -8.55

(-1.27) (-1.28) (-1.27) (-1.27)
13 HN×HSkill×Micro 23.50 23.62 23.48 23.49

(3.02) (3.05) (3.02) (3.02)
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
N 31388 31388 31388 31189 31189 31388 31388 31189 31189
R2 0.244 0.244 0.244 0.332 0.332 0.244 0.244 0.332 0.332
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Table A4: Firm-Level Regressions With Control for NBER-CES wage growth

The table reports the slope coefficients from pooled firm-level OLS regressions controlling for wage growth
when predicting annual stock returns of the form:

rit = at + bi + c×HNit−1 ×HSkillit−1 + d×WageGrit−1 ×HSkillit−1 + e×WageGrit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable
is rit, the firm’s i future annual log stock return from July of year t to June of year t+ 1. The explanatory
variables are the following: at is a time fixed effect (Year FE); bi is a firm fixed effect (Firm FE); HN, is the
firms’ lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high skill industry at
the end of fiscal year end t−2; WageGr is the NBER-CES wage growth for manufacturing industries that the
firm belongs to. Micro is a dummy variable which is one if the firm is classified as a micro cap firm (market
equity below the 20th percentile of the cross sectional distribution of market equity of NYSE firms) at the
end of fiscal year end t− 2. The additional control variables are: IK, is the firms’ lagged physical investment
rate; Size is the firm’s lagged log market capitalization; BM is the firms’ lagged log book-to-market ratio;
and Lev is the firm’s lagged leverage ratio. N is the number of observations. R2 is adjusted for degrees of
freedom. The t-statistic of each coefficient is reported in parenthesis and is computed from standard errors
clustered by firm. To decrease the influence of outliers, the firm-level investment rate is winsorized at the
top and bottom 0.5% in each cross-section. Since the BLS-OES wage growth data is only for manufacturing
industries and stops in 2009, the sample of this analysis is from 1991 to 2010 and only include firms in
manufacturing industries.

Row (1) (2) (3) (4) (5)
1 HN -8.98 -8.76 -8.93 0.77 0.47

(-1.77) (-1.73) (-1.76) (0.11) (0.07)
2 HN×HSkill -13.34 -13.34 -13.14 -15.84 -15.53

(-2.33) (-2.33) (-2.29) (-2.09) (-2.05)
3 HSkill -1.43 -1.34

(-0.54) (-0.51)
4 WageGr -44.58 -17.07 -32.21 -11.23

(-4.00) (-0.68) (-3.16) (-0.50)
5 WageGr×HSkill -32.57 -24.85

(-1.19) (-1.01)
6 IK -0.24 -0.24

(-3.80) (-3.80)
7 Size -26.31 -26.30

(-24.08) (-24.07)
8 BM -0.17 -0.17

(-3.43) (-3.42)
9 Lev -14.55 -14.47

(-3.02) (-3.00)
10 HN × Micro 6.86 7.09

(0.78) (0.81)
11 HN×HSkill×Micro 7.68 7.46

(0.78) (0.76)
Year FE Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes
N 18990 18990 18990 18931 18931
R2 0.188 0.189 0.189 0.270 0.270
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Table A5: Firm-Level Regressions With Control for Labor Market Tightness
Beta
The table reports the slope coefficients from pooled firm-level OLS regressions controlling for labor market
tightness beta when predicting annual stock returns of the form:

rit = at + bi + c×HNt−1 ×HSkillt−1 + d× β∆θ,t−1 ×HSkillt−1 + e× β∆θ,t−1 + controlst−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable
is rit, the firm’s i future annual log stock return from July of year t to June of year t+1. The explanatory
variables are the following: at is a time fixed effect (Year FE); bi is a firm fixed effect (Firm FE); HN, is the
firms’ lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high skill industry
at the end of fiscal year end t-2; Following Kuehn, Simutin, and Wang (2015), β∆θ is the firms’ lagged labor
market tightness shock, estimated using a rolling window of 36 months with at least 24 non-missing monthly
stock returns, and βM is the firms’ lagged market beta in the same rolling window regression. Micro is
a dummy variable which is one if the firm is classified as a micro cap firm (market equity below the 20th
percentile of the cross sectional distribution of market equity of NYSE firms) at the end of fiscal year end
t-2. The additional control variables are: IK, is the firms’ lagged physical investment rate; Size is the firm’s
lagged log market capitalization; BM is the firms’ lagged log book-to-market ratio; and Lev is the firm’s
lagged leverage ratio. N is the number of observations. R2 is adjusted for degrees of freedom. The t-statistic
of each coefficient is reported in parenthesis and is computed from standard errors clustered by firm. To
decrease the influence of outliers, the firm-level investment rate is winsorized at the top and bottom 0.5% in
each cross-section. The sample is from 1991 to 2014.

Row (1) (2) (3)
1 HN -6.58 3.86 3.87

(-2.26) (1.04) (1.04)
2 HN×HSkill -14.29 -16.81 -16.80

(-4.29) (-3.90) (-3.90)
3 HSkill -2.52 -2.50

(-1.33) (-1.32)
4 β∆θ 0.43 -0.25 1.08

(0.32) (-0.41) (0.76)
5 β∆θ×HSkill -1.20 -1.65

(-0.81) (-1.05)
6 βM 0.42 0.42

(0.93) (0.93)
7 IK -0.22 -0.22

(-2.75) (-2.75)
8 Size -23.23 -23.23

(-33.18) (-33.19)
9 BM -0.14 -0.14

(-2.17) (-2.17)
10 Lev -7.72 -7.75

(-2.58) (-2.59)
11 HN × Micro -0.42 -0.42

(-0.08) (-0.08)
12 HN×HSkill×Micro 7.77 7.78

(1.30) (1.30)
Year FE Yes Yes Yes
Firm FE Yes Yes Yes
N 43162 42911 42911
R2 0.211 0.283 0.283
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Table A6: Asset Pricing Tests and the Price of Risk of Labor Market Tightness
Shocks
This table reports the results of the GMM asset pricing tests based on the CAPM and a two-factor model.
The two-factor model uses the market factor and the negative of labor market tightness shock as the factors.
Panel A reports the pricing errors for the CAPM (α); the pricing errors of the two-factor model (α2F);
the covariance between the portfolio returns and the market factor (CovMKT); the covariance between the
portfolio returns and the labor market tightness shock (Cov∆θ). In Panel A, the test assets are the excess
returns of the 10 portfolios sorted by 2 labor skill and 5 HN groups. Panel B reports the price of risk for
the labor market tightness shock using three augmenting sets of test assets. In columns (1), the test assets
are the 2 Skill × 5 HN portfolios; in columns (2), we add 10 IK portfolios in addition to (1); in columns (3),
we add Fama-French 17 industry portfolios in addition to (2). bM denotes the price of risk for the market
factor. b∆θ denotes the price of risk for the labor market tightness shock. MAE denotes the mean absolute
error of the pricing errors. All the portfolio returns are monthly returns and are multiplied by 1200 in the
reported numbers. The covariances are multiplied by 100 in the reported numbers. [t] are heteroscedasticity
and autocorrelation consistent t-statistics (Newey-West).

Panel A: Asset pricing tests

Low skill industries High skill industries Diff

L 2 3 4 H L-H L 2 3 4 H L-H L-H

U.S: 1991 − 2014

α -2.00 0.53 -1.18 0.71 -1.19 -0.81 4.45 1.17 2.12 -0.04 -4.36 8.81 9.63

[t] -0.78 0.29 -0.80 0.43 -0.62 -0.27 2.70 0.76 1.43 -0.03 -2.09 2.81 2.69

α2F -2.15 1.39 -1.78 0.47 -1.54 -0.61 4.18 0.93 2.33 0.10 -3.80 7.98 8.59

[t] -0.77 0.81 -1.38 0.28 -0.70 -0.19 2.39 0.54 1.39 0.07 -1.87 2.54 2.25

CovMKT 31.78 27.25 25.15 26.65 28.32 3.46 29.98 26.35 27.39 29.11 30.23 -0.24 -3.70

[t] 4.90 4.75 4.93 5.29 5.37 1.40 5.04 6.07 5.63 5.66 6.25 -0.10 -1.68

Cov∆θ 0.06 -0.09 0.11 0.07 0.08 -0.02 0.07 0.06 0.00 0.02 -0.04 0.11 0.13

[t] 0.36 -0.89 1.03 0.86 0.66 -0.21 0.87 1.00 0.06 0.35 -0.54 1.01 1.02

U.S: 1973 − 2014

α 0.55 1.41 -1.27 0.45 -1.44 1.99 3.53 0.82 0.79 -0.78 -3.60 7.13 5.14

[t] 0.34 1.07 -1.25 0.38 -1.03 0.90 2.79 0.84 0.78 -0.82 -2.55 3.33 2.08

α2F 0.38 2.14 -1.69 0.56 -1.33 1.71 3.24 0.62 0.53 -0.72 -3.33 6.58 4.87

[t] 0.21 2.13 -1.70 0.47 -0.88 0.76 2.65 0.61 0.53 -0.70 -2.16 3.00 1.85

CovMKT 34.86 32.11 30.83 31.19 35.63 -0.77 33.05 30.14 29.95 33.38 35.89 -2.84 -2.07

[t] 7.39 7.78 7.70 8.29 7.86 -0.43 8.11 8.99 8.51 8.55 8.94 -1.70 -1.24

Cov∆θ 0.05 -0.07 0.08 0.01 0.01 0.03 0.06 0.05 0.05 0.02 0.00 0.06 0.03

[t] 0.46 -1.11 1.09 0.14 0.15 0.48 0.98 1.10 1.31 0.52 -0.10 0.85 0.35

Panel B: Price of risk of labor market tightness shocks (∆θ)

U.S.:1991 − 2014 U.S.:1973 − 2014

(1) (2) (3) (1) (2) (3)

CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F

bM 0.34 0.32 0.34 0.30 0.33 0.31 0.25 0.25 0.24 0.24 0.23 0.23

[t] 2.00 1.79 2.13 1.63 1.86 1.68 2.43 2.28 2.47 2.20 2.29 2.32

b∆θ -7.27 -17.33 -8.96 -7.92 -14.15 3.81

[t] -0.79 -1.15 -0.73 -0.70 -1.32 0.49

MAE 1.77 1.87 1.75 1.77 2.01 2.03 1.46 1.46 1.68 1.69 1.70 1.67
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Table A7: Additional Evidence From International Data
This table provides additional evidence using international data for the G6 countries (Canada, France,
Germany, Italy, Japan, and United Kingdom). The table reports the slope coefficients from pooled firm-level
OLS regressions and cross-sectional regressions to predict future stock returns of the form:

rizt = azt + bi + ct + d×HNit−1 + e×HNit−1 ×HSkillit−1 + f ×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, .., N, z stands for country z = 1, .., 6, and t stands for time
t = 1, .., T . The explained variable is rizt, the future annual log stock return of firm i in country z from
July of year t to June of year t+1 (expressed in dollars) for the OLS regressions and future one-month
log stock return in the cross-sectional regressions. The explanatory variables are the following: azt is a
country×time fixed effect (Country×Time FE); bi is a firm fixed effect (Firm FE, if included); ct is a time
fixed effect (Time FE, if included). HN, is the firms’ lagged hiring rate; HSkill is a dummy variable which
is one if the firm belong to a high skill industry at the end of fiscal year end t-2; The additional control
variables is the IK, the firms’ lagged physical investment rate. N is the number of observations in OLS
regressions and average number of firms in the cross-sectional regressions. R2 is adjusted for degrees of
freedom. For the OLS regressions, the t-statistic of each coefficient is reported below the point estimate and
is computed from standard errors clustered by firm. For the cross-sectional regressions, the t-statistic control
for heteroscedasticity and autocorrelation (Newey-West). To decrease the influence of outliers, the firm-level
investment rate is winsorized at the top and bottom 0.5% in each cross-section. The sample is from 1993 to
2014.

Pooled OLS Cross section
Row (1) (2) (3) (4) (5) (6)
1 HN −6.70 −10.29 −5.66 −8.76 −0.84 −0.74

[t] −3.73 −5.15 −3.02 −4.18 −2.91 −2.99
2 HN×HSkill −8.85 −6.18 −5.05 −5.58 −0.60 −0.49

[t] −3.94 −2.49 −2.16 −2.15 −2.05 −2.04
3 HSkill −0.20 1.86 0.02 0.14

[t] −0.60 3.93 0.16 1.09
4 IK −6.64 −13.22 −0.35

[t] −3.20 −4.74 −0.98
5 IK×HSkill −7.48 0.55 −0.17

[t] −3.24 0.18 −0.58
Country×Year FE Yes Yes Yes Yes
Country×Month FE Yes Yes
Firm FE Yes Yes
N 60786 59993 58123 57321 2538 2441
R2 0.21 0.01 0.22 0.01 1.20 2.14
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Table A8: Additional Evidence From a Long Sample (1960-2014)

The table reports additional result for the US long sample from 1960 to 2014. Panel A report the slope
coefficients from pooled firm-level OLS regressions and cross-sectional regressions to predict future stock
returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×HSkillit−1 + e×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable is
rit, the firm’s i future annual log stock return from July of year t to June of year t+1 for the OLS regressions
and future one-month log stock return in the cross-sectional regressions. The explanatory variables are the
following: at is a time fixed effect (Year FE, if included); bi is a firm fixed effect (Firm FE, if included);
HN, is the firms’ lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high
skill industry at the end of fiscal year end t-2; IK is the firms’ lagged physical investment rate; N is the
number of observations in OLS regressions and average number of firms in the cross-sectional regressions.
R2 is adjusted for degrees of freedom. For the OLS regressions, the t-statistic of each coefficient is reported
below the point estimate and is computed from standard errors clustered by firm. For the cross-sectional
regressions, the t-statistic control for heteroscedasticity and autocorrelation (Newey-West). To decrease
the influence of outliers, the firm-level investment rate is winsorized at the top and bottom 0.5% in each
cross-section. The sample for the pooled OLS regressions is annual from 1960 to 2014, and the sample for
cross-sectional regression is monthly from July 1960 to December 2014. Panel B reports the average excess
stock returns, Sharpe ratios (SR), and CAPM abnormal returns of five one-way sorted on labor hiring rate
portfolios across firms belonging to industries classified as low skilled labor industries (left panel), and across
firms belonging to industries classified as high skilled labor (right panel). The split the firms into low and high
skill industries is based on the median value of the industry-level labor skill variable in the cross-section in
each year. All portfolios are one-year buy and hold so there is no rebalancing over the year. re is the average
annualized (×1200) portfolio excess stock return; [t] are heteroscedasticity and autocorrelation consistent
t-statistics (Newey-West); α is portfolio average abnormal return, obtained as the intercept from monthly
CAPM regressions, reported in annual percentage (×1200); b is portfolio market beta. L-H stands for the
low-minus-high hiring portfolio; Diff L-H stands for the difference in the L-H in high labor skill industries
and low labor skill industries. The sample for portfolio analysis is from July 1960 to December 2014.

Panel A: Firm level regressions

Panel OLS regressions XS regressions
Row (1) (2) (3) (4) (5) (6)
1 HN -9.97 -8.98 -6.72 -7.10 -0.31 -0.07

-6.33 -5.42 -4.16 -4.25 -1.58 -0.35
2 HN×HSkill -5.70 -7.53 -4.71 -6.50 -0.62 -0.61

-3.03 -3.82 -2.40 -3.20 -2.53 -2.55
3 HSKill 0.42 0.34 0.10 0.10

1.04 0.52 1.11 1.09
4 IK -15.43 -15.12 -0.93

-6.95 -6.66 -3.42
5 IK×HSkill -0.24 -2.62 -0.11

-0.10 -1.04 -0.44
Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes
N 88598 87511 80944 79884 1759 1603
R2 0.16 0.01 0.16 0.01 0.75 1.40

Panel B: Portfolio analysis

Low skill industries High skill industries Diff
L 2 3 4 H L-H L 2 3 4 H L-H L-H

re 9.39 9.53 6.50 7.76 7.12 2.26 11.42 7.78 7.93 7.27 5.00 6.42 4.16
[t] 2.75 3.22 2.40 3.00 2.32 1.25 3.85 3.25 3.34 2.80 1.74 4.08 1.93
SR 0.41 0.48 0.34 0.41 0.33 0.16 0.59 0.46 0.48 0.41 0.25 0.58 0.26
α 2.27 2.96 0.09 1.33 -0.30 2.57 4.69 1.67 1.80 0.51 -2.38 7.06 4.49
[t] 1.03 1.66 0.06 0.88 -0.17 1.37 2.97 1.41 1.94 0.51 -1.92 4.22 2.08
b 1.15 1.06 1.03 1.04 1.20 -0.05 1.09 0.99 0.99 1.09 1.19 -0.10 -0.05
[t] 21.74 20.65 24.53 23.92 26.45 -0.97 23.53 32.91 31.96 41.88 41.35 -2.21 -1.13
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Table A9: Alternative Portfolio-Level Analysis

This table replicates the portfolio analysis using alternative weights in the computation of the average returns
of the hiring portfolios across low and high labor skill industries. For each procedure, the table reports the
average excess stock returns, Sharpe ratios (SR), and CAPM abnormal returns of five one-way sorted on
labor hiring rate portfolios across firms belonging to industries classified as low skilled labor industries (left
panel), and across firms belonging to industries classified as high skilled labor (right panel). The split the
firms into low and high skill industries is based on the median value of the industry-level labor skill variable
in the cross-section in each year. All portfolios are one-year buy and hold so there is no rebalancing over
the year. re is the average annualized (×1200) portfolio excess stock return; [t] are heteroscedasticity and
autocorrelation consistent t-statistics (Newey-West); α is portfolio average abnormal return, obtained as
the intercept from monthly CAPM regressions, reported in annual percentage (×1200). L-H stands for the
low-minus-high hiring portfolio; Diff L-H stands for the difference in the L-H in high labor skill industries
and low labor skill industries. The sample is from July 1991 to December 2014.

Low skill industries High skill industries Diff

L 2 3 4 H L-H L 2 3 4 H L-H L-H

Equal-weighted

re 9.37 10.95 11.03 10.35 7.13 2.24 16.27 13.94 13.45 11.86 6.53 9.74 7.50

[t] 1.72 2.41 2.71 2.49 1.54 0.93 2.86 3.54 3.44 2.88 1.29 4.46 3.22

SR 0.43 0.59 0.63 0.59 0.35 0.20 0.67 0.83 0.76 0.60 0.27 0.95 0.62

a 0.83 3.22 3.61 2.92 -1.34 2.17 7.05 6.30 5.49 3.13 -3.55 10.60 8.43

[t] 0.22 1.11 1.28 0.93 -0.43 0.91 1.92 2.73 2.25 1.39 -1.23 4.40 3.65

All but micro equal-weighted

re 8.79 9.50 8.85 8.51 8.31 0.48 12.92 12.53 11.29 11.45 6.73 6.19 5.71

[t] 1.96 2.52 2.43 2.36 2.03 0.23 3.18 3.68 3.18 2.90 1.47 2.28 2.22

SR 0.42 0.55 0.53 0.47 0.42 0.05 0.70 0.79 0.68 0.59 0.30 0.50 0.45

a -0.22 1.98 1.52 0.80 -0.41 0.19 4.14 4.92 3.16 2.29 -3.84 7.98 7.78

[t] -0.07 0.74 0.56 0.32 -0.15 0.09 1.93 2.38 1.81 1.34 -1.64 2.55 2.81

Market value-weighted

re 10.38 10.28 6.92 7.00 7.79 2.60 10.03 10.01 8.56 9.63 4.10 5.93 3.33

[t] 2.49 2.86 2.30 2.02 1.97 0.89 2.64 3.55 2.55 2.33 0.93 2.17 1.09

SR 0.52 0.60 0.46 0.45 0.43 0.18 0.61 0.72 0.56 0.55 0.21 0.49 0.20

a 2.11 3.22 0.56 0.50 -0.03 2.14 2.10 3.40 1.05 0.80 -5.43 7.53 5.39

[t] 0.64 1.15 0.25 0.23 -0.01 0.66 1.24 2.07 1.05 0.58 -2.94 2.41 1.67

Capped market value-weighted

re 9.45 10.40 7.19 7.98 7.67 1.77 11.88 10.54 9.54 10.18 4.05 7.83 6.06

[t] 1.95 2.92 2.18 2.23 1.88 0.73 2.98 3.48 2.83 2.55 0.89 2.71 2.01

SR 0.44 0.62 0.46 0.47 0.40 0.15 0.70 0.74 0.62 0.59 0.20 0.63 0.43

a 0.44 3.15 0.22 0.46 -0.95 1.40 3.74 3.62 1.83 1.36 -5.81 9.55 8.16

[t] 0.13 1.23 0.10 0.19 -0.34 0.56 1.94 2.17 1.73 1.06 -2.91 2.75 2.60
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Table A10: Three Labor Skill Groups
The table reports the result for three labor skill groups in the US short sample from 1991 to 2014. Panel A report the slope coefficients from pooled firm-level OLS regressions
and cross-sectional regressions to predict future stock returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×MSkillit−1 + e×HNit−1 × HSkillit−1 + f ×MSkillit−1 + g × HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable is rit, the firm’s i future annual log stock return from July of year
t to June of year t+1 for the OLS regressions and future one-month log stock return in the cross-sectional regressions. The explanatory variables are the following: at is a
time fixed effect (Year FE, if included); bi is a firm fixed effect (Firm FE, if included); HN is the firms’ lagged hiring rate; MSkill is a dummy variable which is one if the firm
belong to a mid skill industry at the end of fiscal year end t-2; HSkill is a dummy variable which is one if the firm belong to a high skill industry at the end of fiscal year end
t-2; IK is the firms’ lagged physical investment rate; N is the number of observations in OLS regressions and average number of firms in the cross-sectional regressions. R2 is
adjusted for degrees of freedom. For the OLS regressions, the t-statistic of each coefficient is reported below the point estimate and is computed from standard errors clustered
by firm. For the cross-sectional regressions, the t-statistic control for heteroscedasticity and autocorrelation (Newey-West). To decrease the influence of outliers, the firm-level
investment rate is winsorized at the top and bottom 0.5% in each cross-section. The sample for the pooled OLS regressions is annual from 1991 to 2014, and the sample for
cross-sectional regression is monthly from July 1991 to December 2014. Panel B reports the average excess stock returns, Sharpe ratios (SR), and CAPM abnormal returns of
five one-way sorted on labor hiring rate portfolios across firms belonging to industries classified as low skilled labor industries (left panel), across firms belonging to industries
classified as mid skilled labor (mid panel), and across firms belonging to industries classified as high skilled labor (right panel). The split the firms into low, mid, and high
skill industries is based on the 33.3th, 66.7th percentiles of the industry-level labor skill variable in the cross-section in each year. All portfolios are one-year buy and hold so
there is no rebalancing over the year. re is the average annualized (×1200) portfolio excess stock return; [t] are heteroscedasticity and autocorrelation consistent t-statistics
(Newey-West); α is portfolio average abnormal return, obtained as the intercept from monthly CAPM regressions, reported in annual percentage (×1200); b is portfolio market
beta. L-H stands for the low-minus-high hiring portfolio; Diff L-H stands for the difference in the L-H in high labor skill industries and low labor skill industries. The sample
for portfolio analysis is from July 1991 to December 2014.

Panel A: Firm level regressions

Panel OLS regressions XS regressions
Row (1) (2) (3) (4) (5) (6)
1 HN -10.58 -10.11 -5.39 -6.26 0.18 0.41

-3.64 -3.29 -1.82 -1.99 0.46 1.09
2 HN×MSkill -6.54 -5.15 -8.19 -6.97 -0.82 -0.82

-1.80 -1.34 -2.18 -1.74 -1.97 -1.73
3 HN×HSkill -7.60 -11.05 -7.68 -10.55 -1.43 -1.22

-2.33 -3.19 -2.29 -2.95 -3.56 -3.08
4 MSkill 3.00 0.90 0.15 0.11

3.55 0.65 0.95 0.55
5 HSKill 0.56 -0.38 0.10 0.06

0.71 -0.31 0.46 0.28
6 IK -21.00 -22.96 -1.28

-4.96 -5.31 -2.55
7 IK×MSkill 5.14 6.26 -0.10

0.98 1.27 -0.17
8 IK×HSkill 4.41 2.78 0.18

0.99 0.60 0.36
Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes
N 55079 54132 50822 49912 2454 2261
R2 0.11 0.01 0.12 0.01 0.96 1.53

Panel B: Portfolio analysis

Low skill industries Mid skill industries Mid skill industries Diff
L 2 3 4 H L-H L 2 3 4 H L-H L 2 3 4 H L-H L-H

re 7.10 8.63 7.95 10.82 8.84 -1.74 11.43 9.73 11.12 9.41 8.24 3.19 13.81 11.32 10.88 9.98 5.68 8.14 9.87
[t] 1.15 1.76 2.27 2.58 2.13 -0.42 1.90 2.27 2.75 2.50 1.72 1.07 3.15 3.18 2.96 2.32 1.38 3.15 2.36
SR 0.28 0.42 0.44 0.59 0.44 -0.09 0.45 0.48 0.59 0.49 0.40 0.20 0.73 0.69 0.64 0.56 0.31 0.67 0.49
α -1.71 1.01 1.36 3.49 0.99 -2.70 1.27 1.37 3.34 1.22 -0.56 1.82 5.60 3.55 2.77 1.28 -3.10 8.70 11.40
[t] -0.33 0.27 0.44 1.13 0.30 -0.64 0.34 0.45 1.27 0.53 -0.17 0.61 2.08 1.58 1.57 0.59 -1.53 2.99 2.78
b 1.11 0.96 0.83 0.92 0.99 0.12 1.28 1.05 0.98 1.03 1.11 0.17 1.03 0.98 1.02 1.09 1.10 -0.07 -0.19
[t] 8.95 7.65 11.75 8.55 14.28 1.14 10.10 13.26 14.88 12.79 13.64 1.79 11.13 13.88 15.51 18.92 29.50 -0.76 -1.88
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Table A11: Alternative Labor Skill Definitions: Firm-Level Regressions

The table reports firm level regressions using alternative labor skill measures. The table reports the slope coefficients from pooled firm-level OLS
regressions and cross-sectional regressions to predict future stock returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×HSkillit−1 + e×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, ..N, and t stands for time t = 1, .., T . The explained variable is rit, the firm’s i future annual log stock
return from July of year t to June of year t+1 for the OLS regressions and future one-month log stock return in the cross-sectional regressions. The
explanatory variables are the following: at is a time fixed effect (Year FE, if included); bi is a firm fixed effect (Firm FE, if included); HN is the firms’
lagged hiring rate; HSkill is a dummy variable which is one if the firm belong to a high skill industry at the end of fiscal year end t-2. In the left
panel (specifications 1-6), an occupation is defined as high skilled if the Specific Vocational Preparation (SVP) ≥8; in the middle panel (specifications
7-12), an occupation is defined as high skilled if SVP≥6; in the right panel (specifications 13-18), our benchmark high skill measure is replaced by a
measure based on O*NET data whenever it is available. In particular, an occupation in O*NET with a job zone greater than or equal to 4 is defined
as high skilled. IK is the firms’ lagged physical investment rate; N is the number of observations in OLS regressions and average number of firms in
the cross-sectional regressions. R2 is adjusted for degrees of freedom. For the OLS regressions, the t-statistic of each coefficient is reported below the
point estimate and is computed from standard errors clustered by firm. For the cross-sectional regressions, the t-statistic control for heteroscedasticity
and autocorrelation (Newey-West). To decrease the influence of outliers, the firm-level investment rate is winsorized at the top and bottom 0.5% in
each cross-section. The sample for the pooled OLS regressions is annual from 1991 to 2014, and the sample for cross-sectional regression is monthly
from July 1991 to December 2014.

SVP≥8 SVP≥6 O*NET
Panel OLS regressions XS regressions Panel OLS regressions XS regressions Panel OLS regressions XS regressions

Row (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18)
1 HN -11.47 -8.91 -7.69 -6.34 -0.14 0.19 -12.41 -10.50 -8.22 -7.52 0.07 0.42 -11.15 -8.54 -6.73 -5.42 0.01 0.42

-5.12 -3.75 -3.32 -2.59 -0.45 0.58 -5.82 -4.45 -3.76 -3.16 0.21 1.36 -4.92 -3.39 -2.87 -2.09 0.03 1.25
2 HN×HSkill -7.09 -12.10 -5.81 -10.64 -1.02 -0.98 -6.22 -10.51 -5.36 -9.56 -1.29 -1.27 -7.86 -12.70 -7.19 -11.92 -1.25 -1.28

-2.75 -4.42 -2.16 -3.72 -3.00 -2.94 -2.48 -3.82 -2.05 -3.38 -3.63 -3.76 -3.01 -4.42 -2.64 -3.99 -3.45 -3.78
3 HSKill -0.48 -0.56 0.15 0.12 0.58 -0.27 0.14 0.04 0.79 -0.39 0.17 0.08

-0.81 -0.60 0.82 0.73 1.03 -0.30 0.86 0.24 1.29 -0.42 0.97 0.44
4 IK -17.20 -18.76 -1.29 -18.64 -21.69 -1.36 -20.75 -23.52 -1.40

-5.61 -5.80 -3.39 -6.33 -6.84 -4.11 -6.39 -7.14 -3.78
5 IK×HSkill 0.37 -1.33 0.11 1.96 2.17 0.22 4.06 4.15 0.23

0.11 -0.40 0.29 0.60 0.63 0.61 1.16 1.20 0.62
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes Yes Yes Yes
N 55079 54132 50822 49912 2454 2261 55079 54132 50822 49912 2454 2261 54331 53400 50272 49372 2448 2255
R2 0.11 0.01 0.12 0.01 0.63 1.16 0.11 0.01 0.12 0.01 0.62 1.16 0.11 0.01 0.12 0.01 0.61 1.15
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Table A12: Alternative Labor Skill Definitions: Portfolio-Level Analysis

This table replicates the portfolio analysis using alternative measures of labor skill. For each measure, the
table reports the average excess stock returns, Sharpe ratios (SR), CAPM abnormal returns, and CAPM
market beta of five one-way sorted on labor hiring rate portfolios across firms belonging to industries classified
as low skilled labor industries (left panel), and across firms belonging to industries classified as high skilled
labor (right panel). The split of firms into low and high skill industries is based on the median value of
the industry-level labor skill variable in the cross-section in each year. In the top panel, an occupation is
defined as high skilled if the Specific Vocational Preparation (SVP) ≥8; in the middle panel, an occupation
is defined as high skilled if SVP≥6; in the bottom panel, our benchmark high skill measure is replaced by a
measure based on O*NET data whenever it is available. In particular, an occupation in O*NET with a job
zone greater than or equal to 4 is defined as high skilled. All portfolios are one-year buy and hold so there
is no rebalancing over the year. re is the average annualized (×1200) portfolio excess stock return; [t] are
heteroscedasticity and autocorrelation consistent t-statistics (Newey-West); α is portfolio average abnormal
return, obtained as the intercept from monthly CAPM regressions, reported in annual percentage (×1200);
b is the market risk exposure. L-H stands for the low-minus-high hiring portfolio; Diff L-H stands for the
difference in the L-H in high labor skill industries and low labor skill industries. The sample is from July
1991 to December 2014.

Low skill industries High skill industries Diff

L 2 3 4 H L-H L 2 3 4 H L-H L-H

SVP≥8

re 8.84 9.69 7.59 8.12 5.98 2.86 13.36 9.73 10.49 9.13 6.18 7.18 4.32

[t] 1.43 2.17 1.97 2.09 1.41 0.92 2.97 2.85 3.04 2.27 1.49 3.04 1.37

SR 0.36 0.51 0.41 0.43 0.31 0.19 0.69 0.60 0.65 0.52 0.34 0.65 0.27

a -0.57 2.14 0.13 0.32 -1.95 1.38 4.80 2.07 2.78 0.65 -2.64 7.44 6.07

[t] -0.13 0.63 0.05 0.12 -0.64 0.43 1.84 1.00 1.64 0.32 -1.22 2.80 2.04

b 1.18 0.95 0.94 0.98 1.00 0.19 1.08 0.96 0.97 1.07 1.11 -0.03 -0.22

[t] 9.79 8.61 10.38 10.31 13.71 1.82 11.90 15.37 17.32 19.91 25.77 -0.39 -2.93

SVP≥6

re 7.91 10.35 7.78 9.79 7.76 0.15 15.14 10.60 10.57 9.67 5.68 9.46 9.31

[t] 1.29 2.20 2.02 2.72 1.80 0.04 3.36 3.03 2.95 2.36 1.40 4.18 2.78

SR 0.32 0.52 0.42 0.54 0.40 0.01 0.78 0.65 0.63 0.56 0.32 0.87 0.52

a -1.43 2.24 0.42 2.25 -0.41 -1.02 6.54 3.02 2.49 1.14 -3.01 9.55 10.57

[t] -0.33 0.68 0.15 0.90 -0.13 -0.29 2.40 1.23 1.56 0.58 -1.51 3.75 3.26

b 1.18 1.02 0.93 0.95 1.03 0.15 1.08 0.95 1.02 1.07 1.09 -0.01 -0.16

[t] 9.80 9.44 10.15 11.09 13.69 1.61 11.61 14.86 17.27 18.26 24.75 -0.13 -2.12

O*NET

re 8.61 9.48 6.95 9.50 7.72 0.89 13.60 10.19 11.44 10.09 5.83 7.77 6.88

[t] 1.54 2.07 1.85 2.47 1.72 0.30 2.84 2.86 3.22 2.52 1.44 3.15 2.17

SR 0.37 0.49 0.36 0.51 0.39 0.06 0.68 0.60 0.69 0.59 0.32 0.66 0.38

a -0.15 1.64 -0.44 1.67 -0.55 0.40 4.93 2.43 3.55 1.68 -2.86 7.79 7.39

[t] -0.03 0.49 -0.16 0.63 -0.17 0.13 1.71 1.01 2.06 0.90 -1.36 2.75 2.25

b 1.10 0.99 0.93 0.98 1.04 0.06 1.09 0.98 0.99 1.06 1.09 0.00 -0.06

[t] 9.82 8.90 10.32 10.28 14.17 0.78 11.36 14.63 16.59 19.85 24.54 -0.03 -0.70
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Table A13: An R&D-Based Labor Skill Measure
The table reports the slope coefficients from pooled firm-level OLS regressions using R&D intensity as an
alternative measure of labor skill to predict annual stock returns of the form:

rit = at + bi + c×HNit−1 + d×HNit−1 ×HSkillit−1 + e×HSkillit−1 + controlsit−1 + eit,

in which the subscripts i stand for firm i = 1, .., N, and t stands for time t = 1, .., T . The explained variable
is rit, the firm’s i future annual log stock return from July of year t to June of year t+1. The explanatory
variables are the following: at is a time fixed effect (Year FE); bi is a firm fixed effect (Firm FE, if included);
HN, is the firms’ lagged hiring rate; HSkill is a dummy variable which is one if the R&D intensity (XRD/Sale
based on Compustat data items) of a firm is above the cross sectional median of all firms at the end of fiscal
year end t-2; Micro is a dummy variable which is one if the firm is classified as a micro cap firm (market
equity below the 20th percentile of the cross sectional distribution of market equity of NYSE firms) at the
end of fiscal year end t-2. The additional control variables are: IK, is the firms’ lagged physical investment
rate; Size is the firm’s lagged log market capitalization; BM is the firms’ lagged log book-to-market ratio;
and Lev is the firm’s lagged leverage ratio. N is the number of observations. R2 is adjusted for degrees
of freedom. The t-statistic of each coefficient is reported below the point estimate and is computed from
standard errors clustered by firm. To decrease the influence of outliers, the firm-level investment rate is
winsorized at the top and bottom 0.5% in each cross-section. The sample is from 1973 to 2014.

Row (1) (2) (3) (4) (5) (6)
1 HN -16.32 -20.87 -11.96 -18.11 -10.66 -1.04

-5.72 -6.78 -4.24 -6.05 -3.75 -0.35
2 HN×HSkill -14.57 -26.14 -9.38 -21.47 -10.17 -17.68

-3.40 -5.77 -2.19 -4.85 -2.37 -4.25
3 HSkill -2.12 -0.49 -0.26

-3.25 -0.75 -0.39
4 Micro -4.76 -4.22 -4.75

-7.02 -6.25 -4.86
5 HN×Micro 0.57 9.30 -0.06 9.62 0.09 1.18

0.16 2.42 -0.02 2.55 0.03 0.32
6 HSkill×Micro -1.15 -0.98 -0.56

-1.10 -0.95 -0.54
7 HN×HSkill×Micro 15.95 24.81 13.73 23.29 14.18 17.35

2.91 4.40 2.52 4.20 2.58 3.28
8 IK -16.98 -18.65 -15.61 -10.51

-11.78 -10.89 -10.47 -6.25
9 Size 0.43 -21.47

2.07 -29.14
10 BM 5.91 5.15

11.75 6.30
11 Lev -6.13 -15.90

-3.93 -5.35
Year FE Yes Yes Yes Yes Yes Yes
Firm FE Yes Yes Yes
N 41454 40773 41113 40429 40294 39622
R2 0.15 0.01 0.15 0.02 0.15 0.11
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Table A14: Asset Pricing Tests Using an Hiring-Based Adjustment Cost Shock
Proxy Orthogonal to TFP

This table reports the results of the GMM asset pricing tests based on the CAPM and a two-factor model.
The two-factor model uses the market factor and the residual of the hiring-based adjustment shock proxy
(used in Table 11 of the main manuscript) controlling for the TFP growth. We denote this adjustment shock
proxy as ∆s. Panel A reports the pricing errors for the CAPM (α); the pricing errors of the two-factor
model (α2F); the covariance between the portfolio returns and the market factor (CovMKT); the covariance
between the portfolio returns and the adjustment shock proxy (Cov∆s). In Panel A, the test assets are the
excess returns of the 10 portfolios sorted by 2 labor skill and 5 HN groups. Panel B reports the price of risk
for the adjustment shock proxy using three augmenting sets of test assets. In columns (1), the test assets
are the 2 Skill × 5 HN portfolios; in columns (2), we add 10 IK portfolios in addition to (1); in columns (3),
we add Fama-French 17 industry portfolios in addition to (2). bM denotes the price of risk for the market
factor. b∆s denotes the price of risk for the adjustment shock proxy. MAE denotes the mean absolute error of
the pricing errors. All the portfolio returns are monthly returns and are multiplied by 1200 in the reported
numbers. The covairances are multiplied by 100 in the reported numbers. [t] are heteroscedasticity and
autocorrelation consistent t-statistics (Newey-West).

Panel A: Asset pricing tests

Low skill industries High skill industries Diff

L 2 3 4 H L-H L 2 3 4 H L-H L-H

U.S: 1991 − 2014

α -1.39 0.51 -1.23 1.43 -1.51 0.12 3.46 1.55 1.50 -0.56 -3.98 7.44 7.32

[t] -0.59 0.28 -1.15 0.94 -0.91 0.04 1.88 1.07 1.19 -0.48 -1.68 1.92 1.76

α2F -2.48 -0.82 0.17 2.26 -1.96 -0.52 1.77 1.22 1.49 0.07 -1.24 3.00 3.52

[t] -0.87 -0.68 0.14 1.15 -0.80 -0.14 1.46 0.76 1.13 0.05 -1.09 1.50 0.87

CovMKT 3.66 3.12 2.55 2.39 3.51 0.14 3.69 2.60 3.07 3.48 3.43 0.26 0.12

[t] 2.13 2.27 2.76 2.20 2.81 0.19 2.52 3.33 3.57 3.15 3.10 0.52 0.28

Cov∆s -0.08 -0.08 0.04 0.02 -0.05 -0.03 -0.09 -0.03 -0.02 0.00 0.08 -0.17 -0.14

[t] -0.58 -0.87 0.99 0.44 -0.54 -0.38 -1.40 -0.63 -0.54 -0.01 3.06 -2.27 -3.15

U.S: 1973 − 2014

α 0.48 1.29 -1.30 0.93 -1.23 1.70 2.75 0.85 0.39 -0.97 -3.29 6.04 4.33

[t] 0.34 0.98 -1.33 0.67 -0.83 0.80 1.83 0.93 0.41 -0.98 -1.94 2.27 1.74

α2F -0.03 1.03 0.36 2.41 -1.29 1.26 0.91 0.45 -0.08 -1.29 -1.93 2.84 1.58

[t] -0.01 0.52 0.64 1.30 -0.61 0.42 0.83 0.51 -0.07 -0.72 -0.89 1.24 0.54

CovMKT 3.56 3.23 2.92 2.69 3.64 -0.09 3.68 2.90 3.12 3.47 3.63 0.05 0.14

[t] 3.18 3.42 3.35 2.86 3.33 -0.18 3.96 4.39 4.03 4.47 3.82 0.16 0.36

Cov∆s -0.03 -0.03 0.04 0.03 -0.02 -0.01 -0.08 -0.03 -0.03 -0.03 0.03 -0.10 -0.09

[t] -0.49 -0.43 1.22 0.69 -0.32 -0.41 -1.85 -1.15 -1.22 -1.34 0.93 -1.93 -1.83

Panel B: Price of risk of hiring-based adjustment shock proxy (∆s)

U.S.:1991 − 2014 U.S.:1973 − 2014

(1) (2) (3) (1) (2) (3)

CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F

bM 2.62 3.25 2.51 3.35 2.49 2.92 2.26 2.98 2.16 2.89 2.11 2.51

[t] 2.60 2.60 2.63 2.71 2.26 2.38 2.81 4.74 2.80 3.82 2.61 3.16

b∆s -24.72 -29.17 -14.08 -35.27 -33.61 -17.89

[t] -2.26 -1.85 -1.97 -1.83 -1.97 -2.51

MAE 1.71 1.35 1.62 1.22 1.68 1.40 1.35 0.98 1.60 1.36 1.55 1.41
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Table A15: Asset Pricing Tests Using a Return-Based Adjustment Cost Shock
Proxy

This table reports the results of the GMM asset pricing tests based on the CAPM and a two-factor model.
The two-factor model uses the market factor and the return-based adjustment shock proxy. Motivated by
the model prediction, we use the high skill industry high HN portfolio return minus the low HN portfolio
return as a proxy for the adjustment shock (∆s). Panel A reports the pricing errors for the CAPM (α); the
pricing errors of the two-factor model (α2F); the covariance between the portfolio returns and the market
factor (CovMKT); the covariance between the portfolio returns and the adjustment shock proxy (Cov∆s). In
Panel A, the test assets are the excess returns of the 10 portfolios sorted by 2 labor skill and 5 HN groups.
Panel B reports the price of risk for the adjustment shock proxy using three augmenting sets of test assets.
In columns (1), the test assets are the 2 Skill × 5 HN portfolios; in columns (2), we add 10 IK portfolios in
addition to (1); in columns (3), we add Fama-French 17 industry portfolios in addition to (2). bM denotes
the price of risk for the market factor. b∆s denotes the price of risk for the adjustment shock proxy. MAE
denotes the mean absolute error of the pricing errors. All the portfolio returns are monthly returns and are
multiplied by 1200 in the reported numbers. The covairances are multiplied by 100 in the reported numbers.
[t] are heteroscedasticity and autocorrelation consistent t-statistics (Newey-West).

Panel A: Asset pricing tests

Low skill industries High skill industries Diff

L 2 3 4 H L-H L 2 3 4 H L-H L-H

U.S: 1991 − 2014

α -2.00 0.53 -1.18 0.71 -1.19 -0.81 4.45 1.17 2.12 -0.04 -4.36 8.81 9.63

[t] -0.78 0.29 -0.80 0.43 -0.62 -0.27 2.70 0.76 1.43 -0.03 -2.09 2.81 2.69

α2F -2.35 -0.32 -1.91 1.66 0.06 -2.42 0.44 0.46 2.32 0.81 -0.93 1.37 3.79

[t] -0.93 -0.19 -1.32 1.03 0.04 -0.88 0.45 0.29 1.56 0.62 -0.88 1.63 1.17

CovMKT 3.02 2.50 2.52 2.63 2.80 0.35 2.93 2.41 2.64 2.80 2.75 0.00 -0.35

[t] 4.96 4.79 5.18 5.24 5.30 1.65 5.83 5.90 5.57 5.52 5.49 -5.88 -1.65

Cov∆s -0.37 -0.43 -0.39 -0.04 0.00 -0.38 -1.12 -0.39 -0.19 -0.08 0.42 -1.37 -1.10

[t] -2.07 -2.44 -2.42 -0.25 -0.01 -2.39 -5.14 -3.43 -1.87 -0.89 4.13 -5.90 -4.68

U.S: 1973 − 2014

α 0.55 1.41 -1.27 0.45 -1.44 1.99 3.53 0.82 0.79 -0.78 -3.60 7.13 5.14

[t] 0.34 1.07 -1.25 0.38 -1.03 0.90 2.79 0.84 0.78 -0.82 -2.55 3.33 2.08

α2F -0.17 0.74 -1.53 1.11 -0.04 -0.12 -0.30 0.16 0.99 -0.20 -0.60 0.30 0.43

[t] -0.11 0.59 -1.55 0.95 -0.03 -0.07 -0.41 0.16 0.96 -0.21 -0.67 0.45 0.18

CovMKT 3.54 3.26 3.12 3.11 3.53 0.01 3.45 3.06 3.00 3.34 3.37 0.00 -0.01

[t] 7.56 7.96 7.78 8.38 7.89 0.05 8.78 9.16 8.50 8.53 8.57 -8.32 -0.08

Cov∆s -0.31 -0.29 -0.20 0.02 0.16 -0.47 -1.04 -0.28 -0.08 -0.02 0.52 -1.38 -1.03

[t] -2.39 -2.46 -1.73 0.18 1.42 -4.28 -7.14 -4.06 -1.06 -0.26 5.33 -8.08 -6.72

Panel B: Price of risk of return-based adjustment shock proxy (∆s)

U.S.:1991 − 2014 U.S.:1973 − 2014

(1) (2) (3) (1) (2) (3)

CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F CAPM 2F

bM 0.34 0.29 0.34 0.29 0.33 0.29 0.25 0.26 0.24 0.27 0.23 0.26

[t] 2.00 1.68 2.13 1.82 1.86 1.67 2.43 2.42 2.47 2.52 2.29 2.37

b∆s -0.48 -0.56 -0.59 -0.44 -0.59 -0.49

[t] -2.86 -2.38 -2.09 -3.31 -3.61 -2.78

MAE 1.77 1.13 1.75 1.06 2.01 1.52 1.46 0.58 1.68 0.83 1.70 1.31
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Table A16: Hiring Rate Co-Movement

This table reports the relevant slope coefficients from a panel ols regressions of the form:

HNi,t+1 = a+ b×HNit + c×∆st +Σ5
j=2 (dj × Pjt + ej × Pjt ×∆st) + f ×∆TFPt + g ×∆Waget + εi,t,

in which HNi,t+1 is firm’s i hiring rate at time t+ 1, Pjt is the hiring portfolio j = 1, .., 5 quintile dummy,
∆st is the adjustment cost shock proxy, ∆TFPt is the total factor productivity shock, ∆Waget is wage
growth rate. ∆st, ∆TFPt, and ∆Waget are normalized to have zero mean and unit standard deviation.
The coefficients are scaled up by 100. For the result using empirical data, [t] is heteroscedasticity and
autocorrelation consistent t-statistic (Newey-West), and N is the total number of firm-year observations. R2

is the regression R-squared adjusted for degrees of freedom. The equation is estimated separately across
firms in the high skill (HS) and low skill (LS) industries. In the real data, the sample period is 1991 to
2014, except for the specification with controlling for ∆Waget, in which the sample is 1991 to 2009 due to
the availability of wage growth data. The estimated slope coefficients in the model are obtained from 100
samples of simulated data, each with 1,500 firms and 50 annual observations.

Model Data

LS HS LS HS LS HS LS HS

∆st 3.62 2.72 0.27 0.72 0.00 0.59 0.45 0.87

[t] 2.76 2.34 0.34 0.98 0.00 0.92 0.66 1.23

∆TFPt 3.68 3.42 1.42 1.30 1.32 1.06

[t] 2.31 2.54 1.83 2.39 1.57 1.30

∆Waget 0.29 0.43

[t] 0.38 0.60

P2t ×∆st 0.82 0.81 −0.05 −0.24 −0.06 −0.23 −0.40 −0.39

[t] 2.67 2.48 −0.08 −0.69 −0.09 −0.65 −0.55 −1.02

P3t ×∆st 1.70 1.62 −0.25 −0.18 −0.23 −0.17 −0.53 −0.49

[t] 3.30 3.46 −0.23 −0.37 −0.21 −0.34 −0.42 −1.09

P4t ×∆st 2.14 2.33 0.71 0.49 0.70 0.51 0.32 0.17

[t] 3.58 3.75 0.85 0.91 0.84 0.95 0.38 0.29

P5t ×∆st 2.88 3.14 1.23 1.43 1.24 1.45 0.92 1.57

[t] 3.86 4.03 1.43 2.26 1.44 2.29 1.05 2.12

N 75000 75000 11086 47532 11086 47532 9466 38836

R2 0.069 0.066 0.015 0.013 0.018 0.015 0.021 0.016
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Table A17: Return Co-Movement Across Fama-French 17 Industries

This table reports the return comovement of hiring spread portfolios with adjustment cost shocks (∆st) across Fama-French 17 industries. For all
firms within each Fama-French 17 industry (excluding utilities), we form quintile portfolios based on their lagged hiring rates (HN). Panel A reports
the exposure of low-minus-high hiring (HN) portfolio in each Fama-French 17 industry to ∆st. The exposure to the adjustment cost shock is estimated
in a time series regression of the returns of the low-minus-high hiring portfolio on a constant, and the market return (MKTt) and the adjustment cost
shock proxy (∆st) as the risk factors. Panel B reports the result of the panel regressions:

RHN
it = a0 + a1 × Skillit−1 + (b0 + b1 × Skillit−1)×MKTt + (c0 + c1 × Skillit−1)×∆st + eit

in which the subscripts i stand for Fama-French industry i = 1,...,17, and t stands for time t=1, ..., T . We use two proxies for the adjustment
cost shock: the first proxy is the monthly hiring return spread (low-minus-high) in high skill industries (Ret-based); the second proxy is the annual
change in cross-sectional standard deviation of hiring rate in the high skill industries (HN-based). We report the result for both the short sample of
199107-201412 (or 1991-2014 annually), which we denote as Short, and long sample of 197307-201412 (or 1973-2014 annually), which we denote as
Long. The t-statistic (Newey-West) reported below each point estimate controls for heteroscedasticity and autocorrelation.

Panel A: Exposure to the adjustment cost shock proxy (∆st of hiring spread portfolio across Fama-French 17 industries

Proxy Sample Food Mines Oil Clths Durbl Chms Cnsum Cnstr Steel FabPr Machn Cars Trans Rtail Finan Other
Short 0.11 0.23 0.12 0.08 0.37 0.35 0.42 0.24 0.36 0.14 0.74 0.78 1.07 0.25 0.33 0.64

Ret- [t] 0.85 1.24 0.85 0.36 2.10 2.08 2.56 1.66 1.94 0.59 5.01 3.31 6.44 1.74 3.91 7.33
based Long 0.13 0.03 0.15 0.06 0.31 0.44 0.21 0.24 0.33 0.22 0.61 0.90 0.80 0.19 0.31 0.60

[t] 1.41 0.19 1.50 0.43 2.37 3.77 1.69 2.20 2.44 1.40 5.58 5.65 6.49 1.83 4.63 8.50
Short −1.54 3.25 −0.48 −1.41 2.11 −0.27 −0.34 −1.32 −3.41 −1.02 3.49 0.13 0.62 −4.36 0.28 1.93

HN- [t] −1.25 2.84 −0.28 −0.66 1.69 −0.33 −0.44 −1.24 −1.28 −0.57 3.75 0.09 0.42 −13.11 0.33 1.65
based Long −0.59 5.73 −1.17 −1.05 −0.17 −1.66 0.77 0.28 −2.09 0.23 2.23 −0.38 1.43 −3.22 0.78 1.18

[t] −0.57 2.60 −0.82 −0.58 −0.11 −1.31 0.77 0.19 −0.77 0.13 2.43 −0.38 1.54 −4.08 1.16 1.59

Panel B: Estimation of RHN
it = a0 + a1×Skillit−1 + (b0 + b1×Skillit−1)×MKTt + (c0 + c1×Skillit−1)×∆st + eit

Proxy Sample a0 a1 b0 b1 c0 c1
Short 0.34 −1.52 −0.14 0.49 0.11 1.34

Ret- 1.18 −1.30 −1.59 1.42 1.01 2.89
based Long 0.04 −0.28 −0.06 0.32 0.15 0.96

0.19 −0.34 −1.07 1.41 1.90 2.97
Short 0.36 −17.96 −0.01 −0.14 −3.26 15.10

HN- 0.08 −1.00 −0.07 −0.18 −2.91 3.41
Based Long −1.70 −5.81 0.00 0.06 −2.24 11.56

−0.61 −0.54 0.02 0.12 −2.39 3.00
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Table A18: Link Between Labor Adjustment Costs and Workers’ Skills

This table reports relation between the labor adjustment costs and labor skills using the firm-level data
from the 1980 Employer Opportunity Pilot Project (EOPP). We regress four measures of costs the firm
incurred filling the most recent vacant position on a high labor skill dummy (HSkill), which is equal to one
if the new employee has a high-school diploma or more years of education and zero otherwise. The four
measures of labor adjustment costs are: the time spent recruiting for the position (Nrecruit), the number of
applicants interviewed (Ninterv), the amount of time employees and supervisory staff spent training the new
hire the first month of employment (Ntrain), and the last new hire productivity gap (Prodgap), defined as
the productivity of the last employee in the position relative to the productivity of the new employee during
the second week of employment. N is the number of observations. R2 is adjusted for degrees of freedom. We
control for industry fixed effect at the 3-digit SIC level. The t-statistic is reported below each estimate and
is computed from standard errors clustered by 3-digit SIC codes.

(1) (2) (3) (4)

Nrecruit Ninterv Ntrain Prodgap

HSkill 5.95 1.71 4.64 3.01

3.91 4.58 2.90 2.49

Constant 13.10 3.33 29.73 13.67

10.32 10.98 22.92 13.94

N 2,409 3,438 3,325 3,416

R2 0.003 0.005 0.002 0.004
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Table A19: Link Between Labor Skill, Labor Mobility, and Unionization Rates

This table reports the relation between labor skill (Skill), labor mobility (Mobility) as in Donangelo (2014),
and labor unionization (Union) from Chen, Kacperczyk, and Ortiz-Molina (2011). Panel A presents the
summary statistics of these three variables across quintile portfolios sorted by labor skill. Panel B reports
the correlation matrix for these three variables at the firm level and the industry level for the panel. Following
the definitions of our labor skill measure, industries are defined by three-digit SIC codes before and including
2002, and four-digit NAICS codes after 2002. The sample is annual from 1991 to 2012.

Panel A: Summary statistics for labor skill, mobility,

and unionization for quintile portfolios sorted by labor skill

Portfolio Skill Mobility Union
Low Skill 0.05 −0.51 14.99
2 0.11 0.55 11.12
3 0.16 0.41 21.04
4 0.25 −0.37 9.12
High Skill 0.44 0.38 7.94

Panel B: Correlation matrix at firm level and industry level

Firm-level Skill Mobility Union Industry-level Skill Mobility Union
Skill 1 Skill 1
Mobility 0.11 1 Mobility −0.16 1
Union −0.32 −0.13 1 Union −0.03 −0.08 1

44



Table A20: Alternative Wage Rate Process

This table presents selected moments of asset prices, real quantities, and wages in the real data (column 1),
in the baseline calibration (column 2), and in calibrations with alternative wage rate processes (columns 3
and 4). Column 3 assumes constant wage, and Column 4 assumes that the wage process depends on both
the TFP shock and the stochastic adjustment cost wedge. Rows 1 to 6 report the ratio of the moments of
selected variables in the high skill relative to the low skill industry (denoted h/l). Mean(Wage)h/l is the
ratio of the mean real wage rate in the high skill industry relative to the mean real wage rate in the low
skill industry. S.D.(∆Wage)h/l, S.D.(∆Sales)h/l, S.D.(HN)h/l, and S.D.(IK)h/l are the ratio of the standard
deviation of firm-level real sales growth (∆Sales), real wages (∆Wages), hiring rate (HN), and investment
rate (IK), respectively, in the high skill industry relative to the standard deviation of the same variables in

the the low skill industry. δh/ln is the ratio of the worker’s quit rate in the high skill industry relative to the
worker’s quit rate in the low skill industry. Rows 7 to 12 report the return properties of the hiring (HN)
low minus high (spread) portfolio in the high skill industry and in the low skill industry. The hiring return
spread is the average returns of the 5th quintile minus 1st quintile hiring rate portfolio. Excess return is the
annualized (×1200) portfolio excess return (in excess of the risk free rate). Sharpe ratio is the HN spread
portfolio Sharpe ratio (mean excess return-to-standard deviation of excess returns ratio). CAPM alpha is
the intercept from monthly CAPM regressions, reported in annual percentage (×1200). The real data are
from 1991 to 2014. The reported statistics for the model are obtained from 100 samples of simulated data,
each with 1,500 firms and 600 monthly observations for each industry. The model-implied moments are the
mean value of the corresponding moments across simulations.

Empirical Constant st-dependent
Data Baseline Wage wage

Row Moments (1) (2) (3) (4)
Relative quantities and wages

1 Mean(Wage)h/l 3.05 3.05 3.05 3.05
2 SD (∆Wage)h/l 0.64 0.74 N/A 0.74
3 SD(∆Sales)h/l 1.40 1.52 1.54 1.59
4 SD(HN)h/l 1.05 1.08 1.04 1.12
5 SD(IK)h/l 1.32 1.29 1.29 1.29

6 δh/ln 0.66 0.66 1.00 0.66
Asset prices: HN Spread portfolios

7 Excess return (%) - High skill 8.55 5.81 5.09 6.08
8 Excess return (%) - Low skill 0.90 1.56 0.78 1.55
9 Sharpe ratio - High skill 0.77 1.13 0.98 1.16
10 Sharpe ratio - Low skill 0.05 0.41 0.19 0.40
11 CAPM alpha (%) -High skill 8.60 6.37 5.76 6.65
12 CAPM alpha (%) - Low skill -0.17 2.50 1.87 2.38
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