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Labor Hiring and Stock Return: A Model and New Evidence from China

Abstract: Labor input is an important factor in a firm’s production and affects stock return.
We use an optimization model to explore the stock return-labor hiring relation with the effects of
employment frictions and labor supply. Our model illustrates that labor hiring is negatively
related to the expected stock return from the discount rate channel; the negative return-hiring
relation becomes steeper when the firm’s employment frictions are higher; positive labor supply
shock leads to a flatter return-hiring relation. Using Chinese-listed firm data, we provide
evidence for the existence of the return-hiring relation and the impact of employment frictions
and labor supply confirming the theoretical predictions.
Key words: Hiring, Stock return, Employment friction, Labor supply, Discount rate.
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1. Introduction

Traditional studies of stock returns mainly focus on the effects of a firm’s financial variables
and relevant systematic risks. These studies usually leave no role for the labor input by assuming
that labor can be adjusted without costs. However, the labor market does experience frictions. For
example, the labor adjustment costs paid by a firm when adjusting the labor force size reduce the
income attributable to investors and thus should be reflected in its asset prices. Danthine and
Donaldson (2002) suggest the impact of operating leverage on stock returns due to labor contracts.
More recent studies have already looked into the effect of the labor force on financial markets and
find some crucial labor features significantly affect asset prices. Donangelo (2014) suggests that
labor mobility has a positive effect on a firm’s stock returns since it increases the firm’s operating
leverage. Favilukis and Lin (2016a,b) report that stock returns incre..~ with wage rigidity because
smoother wages make dividends riskier. Donangelo et al. (2719, find the relative size and
inflexibility of labor costs result in labor leverage for a firm, ~...' huyner labor share increases the
risk and equity premium. Labor hiring, as an important 'abor riarket characteristic, is closely
related to the development of a firm needing competent emnic «ees. Thus, some studies investigate
the impact of labor hiring. Belo et al. (2014) illustrate t. » U.:.. firm’s return-hiring relation with a
neoclassical model, and Belo et al. (2017a) extend the <.udy of this relation to the aggregate level.
Belo et al. (2017b) suggest the high-skill indust-y in the U.S. and G7 countries has a steeper
return-hiring relation than low-skill industry be. ~use workers with high-skill are more costly to be
replaced.

However, previous studies on the retu.n-hiring relation have not explored how the labor
supply and firm-level employment fricu.ons affect a firm’s decision and the return-hiring relation.
All else being equal, greater labor s'ipr.,” 'owers the average wage and allows the firm to recruit
workers more easily; while highe” cmpuyment frictions incur more labor adjustment costs. Both
of the factors may exert signifiza, ¢ influence on the firm’s hiring behavior. Therefore, this paper
establishes an optimization rmoad' to study the implications of a firm’s hiring for its stock returns,
considering the employmont tviction and labor supply effects. And we use this model to
empirically examine Ch'nes. market.

Our theoreticas 1, "0 s constructed on the basis of an infinite horizon through the discount
rate channel. We propor e that a firm’s labor hiring is negatively related to its expected stock
returns (Proposition 1). The rationale is that a firm’s optimal hiring is determined by the
inter-temporal trade-off between the marginal labor adjustment cost when hiring workers at
present and the discounted marginal net benefit contributed by these workers in the future.
Optimal hiring decreases in accord with the discount rate (expected stock return). By maximizing
a firm’s current market value, we specify an objective function for a labor-hiring decision, and
swiftly solve it with the Lagrange method. We further propose that the negative return-hiring
relation is steeper if the firm has higher employment frictions (Proposition 2) and flatter when a
positive labor supply shock occurs (Proposition 3). Higher employment frictions lead to greater
employment dead-weight costs, and a positive labor supply shock increases the profits by reducing
labor expenses as well as search costs. These changes affect the sensitivity of the firm’s hiring to
the discount rate, thus, the return-hiring relation.

Our empirical tests examine the predictability of a firm’s hiring rate to its stock returns. We
use China’s listed firms on the A-share market of the Shanghai and Shenzhen Stock Exchanges



from 2007 to 2015. The firms are sorted into 10 portfolios of equal size based on their hiring rate.
The average annualized excess return of the lowest portfolio is about 4.6% higher than that of the
highest portfolio, indicating a negative cross-sectional return-hiring relation. We then specify the
baseline regression model, in which the lagged hiring variable is included as the explanatory
variable and stock returns as the explained variable. The year- and firm-fixed effects are also
controlled. The regression results show a significantly negative relation between hiring and
future stock returns; specifically, a 10% increase in the firm’s hiring rate is related to a 1.24%
decrease in its annual stock returns. This finding confirms our first proposition.

Next, we take the proportion of staff with a bachelor degree and higher as the proxy for the
degree of employment frictions. The reason is that the firm’s greater reliance on high-educated
workers usually incurs more costs in labor search, selection, and training. And we incorporate the
interaction term between this proxy and labor hiring into the baseli'«e return-hiring equation. We
find that the interaction coefficient is significantly negative, confirn.'ng Proposition 2, that a
firm’s negative return-hiring relation becomes steeper if the firm has higher employment
frictions.

Then, we examine the impact of labor supply. We perfri. ~~gressions based on the sample
split at year 2011 when China’s working age population “.>~hod its peak. Intuitively, the decline
of working age population after 2011 approximates a 1.~a2 ve shock to China’s labor supply,
which might cause a firm to revise its labor cost noliCy. Thus, it is reasonable to perform the
regressions for the periods before and after 2011 “ur results show that the coefficients of the
hiring rate in the rising phase of working an= |, ~nulation are lower than those in the declining
phase. In addition, we add an interaction * :rm Jetween labor hiring and labor supply growth into
the baseline equation and find its coefficient 15 ~ignificantly positive. These results are consistent
with our hypothesized relation in Prop~sition 3. We also employ the Fama-French (2015)
five-factor model for asset pricing tcst., ...d use alternative proxies and other means to confirm
the robustness of our results.

Our study contributes to (ne .*erature on the impact of the labor market on equity returns,
such as labor mobility (Dai.>ng.lo, 2014), wage rigidity (Favilukis and Lin, 2016a,b), labor
leverage (Danangelo et al. 2119), labor unions (Addessi and Busato, 2009; Chen et al. 2012) and
labor hiring (Belo et ¢(. 2u14, 2017a,b). The vast majority of the existing literature provides
empirical evidence tu. aeveloped countries, mainly the U.S., while very little for emerging
markets. Relating to '~wor hiring and stock return, this paper mainly makes two important
contributions. First, we extend Belo et al. (2014, 2017a,b) by establishing an optimization model
to explore the firm-level return-hiring relation, the effects of employment frictions and labor
supply from the discount rate channel.

Belo et al. (2014, 2017b) analyze the return-hiring relation with a neoclassical model which
belongs to the type of model that conducts stock return research in business cycles (e.g., Jermann,
1998; Zhang, 2005; Papanikolaou, 2011). They explain this relation from the aspect of aggregate
adjustment cost shock. One pronounced challenge of the business cycle model is to identify the
sources of the aggregate shocks and accurately evaluate their impact (Romer, 2012). Greater labor
supply can reduce a firm’s search costs. Thus, labor supply change is an important source of the
labor adjustment cost shock. In the case of a positive labor supply shock, not only the adjustment
costs but also wages can be reduced. However, the model of Belo et al. (2014, 2017b) fails to
capture this shock’s overall effects on the whole system. Neither its baseline wage equation nor



the alternative specification reflect the reduction of wages from such a shock, underestimating the
firm’s final profits. Another problem is that the model of Belo et al. (2014, 2017b) cannot provide
an analytical solution with complex functions and state variables. It adopts a parameter calibration
method which yields simulated data for further quantitative comparative statics. However, this
simulated data generated from the structural model tends to be more regular than the real data."
Thus, it may not be able to replicate the stock data of the emerging economies (such as China) due
to their more volatile markets, which may weaken its explanatory power to these economies.

Differing from the aggregate shock approach, we use a model of optimal employment to
analyze the firm’s return-hiring relation and relevant effects through the discount rate channel. Our
model overcomes the above problems. Belo et al. (2017a) also explain the return-hiring relation
through the discount rate channel, but they proceed to discuss the connection between a firm’s size,
age, market beta and the return-hiring relation. Their model is alsc not available analytically, and
their subsequent study is on the aggregate level. By comparison. v.e focus on the firm-level
relation both theoretically and empirically. And our model achie 'es a precise analytical solution.
This allows us to explore how the changes in employment f.ic.ons and labor supply affect the
overall equilibrium outcome, which is not discussed by Becio o =1 (2014, 2017a,b). In addition,
compared to the single labor market friction in their wor'.., W consider a second friction, namely
the labor cost stickiness. It plays an important role in ¢ an<ructing the labor cost equation and
deriving the last proposition. and improves the nencrality of the model to better reflect the
imperfect (frictional) labor market. Hence, our pe ¢ e <tends the strand of literature of exploring
stock returns from the discount rate channel.

Our discussion of the effect of er alov.nent frictions extends the finding of Belo et al.
(2017b). They document that the negative retu.1-hiring relation is steeper in the high-skill industry
than the low-skill industry. They explain *hat the high-skill industry has greater labor adjustment
costs, generating higher return expos Ir: 1. the aggregate adjustment cost shock. We suggest that a
firm’s employment frictions steey e s return-hiring relation. The hypothesis is on the firm-level,
and the hiring frictions have a wle range of possible sources, such as the labor union and
employment protection, althu.'ah ‘abor force structure is the main factor. Moreover, we provide a
new suggestion that labor s.ob affects the return-hiring relation. Labor supply is a critical factor
to a firm’s labor expeses and search costs. Thus, it affects the firm’s hiring decision in an
imperfect labor marke. wnich might further affect the return-hiring relation. This has not been
considered in the previ~.s literature.

Second, our empirical studies are conducted with the data of listed firms in China,
providing new evidence from a vital emerging market to contribute to the existing literature.
Belo et al. (2014, 2017a,b) show empirical evidence from the U.S. and G7 markets. According to
our knowledge, this is the first paper that examines the return-hiring relation for an emerging
market. In 2015, China had a large employed population of 774.5 million persons. And its mean
weekly working hours per employed person were 45.5, and labor force participation rate was
69.9%. By comparison, the working hours per employed person in the U.S. were 38.6 per week
and labor force participation rate was 62.7% in 2015. However, the ratio of China’s high-quality
labor force was still at a very low level. Its percentage of employed population with a bachelor ’s

1The simulation of the model of Belo et al. (2014) matches the regression results of the U.S. data after excluding
the micro-cap observations, firms below the bottom 20" percentile of New York Securing Exchange firms. This
matching implies that the price behavior of micro-cap firms fluctuates so much that it may not be simulated by this
model.



degree and higher was 8.2% in 2015, while that percentage in the U.S. was 34.13%. Another
noticeable attribute of China’s labor market was the decline of the working age population (those
aged between 15 and 59 years) in recent years. After reaching the peak of 940.7 million persons
in 2011, the working age population declined continuously, with a total reduction of 15.2 million
persons in 2015. In contrast, the working age population in the U.S. continued to grow from
231.9 million persons in 2007 to 250.8 million in 2015. Thus, the Chinese labor market differed
greatly from the U.S. market during our sample period. With the Chinese data, we conduct tests
on the return-hiring relation and make a brief comparison with the results of the U.S. Then, we
use the Chinese firm’s reliance on high-educated employees to test the effect of employment
frictions on stock returns. We may be also the first to use the firm-level data to measure labor
adjustment costs in the existing literature. Furthermore, the declining trend of the working age
population indicates the country’s demographic dividend is disar pearing. Our empirical tests
study the effect of China’s labor supply on a firm’s stock returns. The: >fore, we provide Chinese
evidence of the return-hiring relation with a consideration of € nplo ‘ment frictions and labor
supply to enrich the existing literature.’

The rest of this paper is organized as follows. The nex. sec**zn presents the economic model
and provides our propositions. Section 3 describes the s7...~le ‘ata. Section 4 shows the results of
the empirical studies. Section 5 examines the robustness . f our findings, and Section 6 concludes.

2. Model

This model aims to clarify the argument the. labor hiring is negatively related to the expected
stock returns, and the relationship becor es teeper when the firm’s employment frictions are
greater, or flatter if a positive labor sunply sho. % occurs. The typical firm in the model, indexed by
i, iIs assumed to operate infinitely. Its tim.. 1 is described by Figure 1.

F‘NZERT FIGURE 1]

We intend to find how firm (> 0uses the optimal hiring rate in each period to maximize its

market value, and inspect the (xpe>ted return-hiring relation. Suppose at the beginning of date t,

firm i decides to hire workers . . Together with the employees m;, ; at date t-1, the total staff
is m;, =m _,+h V. &sume that firm i’s long-term per capita sales aresz,, and the firm

obtains revenue S;, =m;m;, atthe end of date t.

Similar to the setting of sticky salaries in Favilukis and Lin (2016a), we assume firm i’s labor

costs at date t are the weighted average of the last period’s labor costs L, ; and a target
proportion of this period’s sales: L;, =nl; 4 +(L—n)ar;(m;,_, +h; ). In this equation, 7 is

the weight of L;,;, representing the degree of labor cost stickiness, and « is the ideal
proportion (i.e., the firm’s target labor share); both nand a<(0,).

Since hiring staff is not costless, firm i also incurs labor adjustment costs LAC;; when

?The sources of the data for demography and labor markets in China and the U.S. are aggregated in AppendixB.



adjusting the labor force size at date t (e.g., costs of training new workers), besides paying labor

costs L;, in the form of employee salaries and benefits. Similar to the classic labor adjustment

cost model, we set LAC;, asaquadratic function, as do Cooper and Willis (2004):

2
Al h
LAC;; :E{ L J M, (1)

M 4

where the scale parameter 4>0.

In this way, firm i operates infinitely. Differing from the model of Belo et al. (2014, 2017b),
our model does not include the stochastic processes along with Cochrane (1991) and Li and
Zhang (2010). This allows us to obtain an analytical solution. But b )th of the two models belong
to the production-based model, so we focus on the firm’s producu.>n activities, and do not
consider the consumer side. We further assume that the quit rate Jf ste ff is zero, and the level or
change in capital investment is not considered, thus identical *u L ~nangelo (2014) and Favilukis
and Lin (2016a). These assumptions simplify the followin¢ acX*:ction, but do not qualitatively
affect the result.

Firm i’s management needs to decide its optimal b’;ing nosition h'it to maximize current

market value. Its objective function is:

M, = max{hi‘t}z k—l )T[Si,t (hi ) —Lig (i) —Q+r)LAC (b )], (2
t=1 \* i

where M, s firm i’s gross market . tue .t date t, and I

. Is the discount rate representing the

firm’s risk loading. Equation (2} inciudes (1+1;)LAGC; (h;,) in the square bracket, because the

labor adjustment costs LAC;, <re paid at the beginning of each date, while the revenue S;,

and labor costs L;  ocour -t the end. As Ross et al. (2010) explain, a firm’s discount rate (I; in

Equation (2)) in the p-.duction decision can also be regarded as the expected stock return to
stockholders.

*

i

We obtain the following optimal hiring ratio of Equation (2) by constructing and

it-1
solving a Lagrange function as described in Appendix A:

he  mll-Q-n)a]
m.,  AQ+r)

(3)

Based on Equation (3), we derive the following important proposition for the relation between a
firm’s labor hiring and its expected stock returns.
Proposition 1. In equilibrium, a firm’s labor hiring decreases at its expected returns:



dr, m;

)<0. (4)

Proof. Totally differentiating Equation (3) with respectto I, on both sides yields:

1[ hry J:—ﬂwi[l—(l—n)a] o -

dr | m,, [2Q+r)P

The scale parameter of the labor adjustment cost function A and the expected per capita output

7 are both greater than zero. It is assumed above that 77 €(0,1) and « < (0,1), meaning

0<1—(A—7n)a <1. Accordingly, the numerator on the right side sf Equation (5) is less than

zero. Thus, Equation (4) is proven.®
The economic logic of the negative return-hiring relation cai. he illustrated with Figure 2 (a).
When hiring workers, a firm has to bear the labor adjustmer.. cu2*<. Its hiring is an inter-temporal

trade-off determined by the current marginal labor adjustment cost A(h;, /m; ;) (shown as the
MC; line in the figure), the discount rate I, and iv.ure marginal benefit (i.e., marginal output
i minus marginal labor cost (1-7)az ;. The 'ine of DMB; refers to the firm’s marginal

benefit after being discounted by (1+.,) at the outset. In equilibrium, the current marginal labor

adjustment cost is equal to the dis:cur..cd marginal benefit (at the intersection of MC; and
DMB,), and can be displayed algesrc~any as:

%L hi,t ]:”i - (l-n)ar, . (6)

My 1+

Equation (6) is actually the .djusted form of Equation (3). Thus, a lower discount rate leads to
higher discounted mar™ai benefit, ceteris paribus. In Figure 2(a), the DMB; line shifts upward,
resulting in more hirir> (from H; to H,, where H denotes the hiring rate h;/m;.;). Therefore,
hiring is negatively associated with the discount rate (expected returns).
[INSERT FIGURE 2]

Next, we further explore the effects of employment frictions and labor supply shock on the
deduced relation between labor hiring and discount rate.
Proposition 2. The negative expected return-hiring relation is steeper for firms with higher
employment frictions.
Proof. The scale parameter of the labor adjustment cost function is A . It represents the degree
of a firm’s employment frictions when the firm intends to adjust its labor force size. According to
Equation (1), all else being equal, higher employment frictions lead to greater labor adjustment
Ccosts.

3Labor adjustment costs and labor cost stickiness are regarded separately in this model for they are two types of
labor market frictions with different sources. The former includes the costs of employee search, recruitment,
training, and the like, while the latter is mainly from wage stickiness due to fixed wage contracts.



We totally differentiate the absolute value of Equation (5) with respect to A on both sides,
and obtain:

ot me) | —mi-g-nal
B [0+’

()

where 7z; is greater than zero, and 0 <1-(1—-7)a <1, so Equation (7) is less than zero.

The intuition of Equation (7) is as follows. When the employment frictions increase, a
firm’s hiring incurs more dead-weight costs. The firm’s hiring decision then responds less

elastically to the change of discount rate, namely, d(h/,/m;,,)/dris flatter. This means a

given change of the hiring rate is related to a larger change in the raanitude of the discount rate.

Therefore, the expected negative return-hiring relation dr; /d(hi*,t /v, 1) becomes steeper when

the firm faces higher employment frictions. This reasoning ca'r aw. 1 pe illustrated by reference to
Figure 2 (b). The degree of employment frictions as wcil .- ne slope of the MC lines is
represented by A . Thus, higher employment frictions i~.c-ea.~ the slope of the firm’s marginal
cost line, where MC; is rotated to MC,. With the decre.>2 "¢ the discount rate (i.e., the shift of
DMB; to DMB,), the change in the hiring rate is from Hsto ,, less than the change from H; to
H, when the employment frictions were lower. Ir. c.ne words, if the change in magnitude from
Hzto Hy was as large as from H, to H,, there she 'ld be a larger decrease in the discount rate that
shifted DMB; to a position higher than DPF -B,. (his corresponds to the implication of Equation (7)
that a firm with higher employment friction.. has larger (i.e., steeper) expected return-hiring
relations.

Now we turn to explore the labcr <u,..ly effect. Apositive labor supply shock can be caused
by large scale immigration, upcury® m the local labor force, larger importation of foreign
workers, and other factors. In iesp.nse to the dramatic change in the labor market, the firm will
adjust its labor cost policy in .\~e 1.>w period. We derive the following proposition.

Proposition 3. The negative »xracted return-hiring relation is flatter after a positive labor supply
shock occurs.

Proof. A positive snoc.” to I1abor supply can decrease workers’ average wage, leading to reduced
labor costs for the fir, given the firm’s optimal hiring rate in Equation (3). So the value of the
labor supply shock is negatively related to the firm’s target labor share « in the model; that is
dar/dLSS <0, in which LSS represents the labor supply shock. As Belo et al. (2014) suggest, a
positive labor supply shock can also reduce a firm’s search costs in the labor market, and the
firm’s employment frictions decrease. Hence, the labor supply shock is negatively related to the
scale parameter of the firm’s labor adjustment cost function 4 , algebraically dA/dLSS<O0.

Furthermore, wage stickiness makes the firm inflexible to change its labor expenses
resulting in risky dividends (Favilukis and Lin, 2016a,b). And a smaller labor share can lower
both the risk and premium of the firm’s equity (Donangelo, 2019). Thus, it is conjectured that the

labor supply shock has a negative effect on the discount rate, that is dr, /dLSS <O.

We totally differentiate the absolute value of Equation (5) with respect to labor supply
shock on both sides, and obtain:



(A= A0+1)? -z [1-A-n)alB
/dLSS = dLSS” ! o >0, 8)
[A@+1)T

d d(hl*,t /mi,tfl)
dr

da
in which = 2A——(1+r1)<0.
B= LSS( )+ d (+ )<

While dea/dLSS, dA/dLSS and dr,/dLSS are negative, the signs of other terms in 8

and Equation (8) are positive. So Equation (8) is greater than zero.

Equation (8) implies that the firm’s hiring decision responds more sensitively to the change
of the discount rate if there is a shock of greater value to labor supply. In other words, if the
change to the hiring rate is given, the discount rate should be of lower magnitude. This means the

absolute value of dr,/d(h/,/m;,,) decreases, when the value of ~)or supply shock increases.

Figure 2(c) might aid in clarifying this reasoning. A positive sho 'k to Yabor supply increases the
firm’s discounted marginal benefit by reducing its labor share s v.2ll as the discount rate. This is
the major influence of such a shock on the firm’s hiring ceci.’~:, since labor expenses take a
high proportion of a firm’s total costs. Thus, DMB; shift- -nw xrd to DMB;3. And this shock also
lowers the firm’s employment frictions to some extent . ' reducing the search costs, and rotates
MC; to MC,. Then, we compare the return-hiring relstions before and after the labor supply
shock. Before the shock, a lower discount rate sh.“t, C MB; to DMB,, leading to a change in the
hiring rate from H; to H,. And after the chou! the same decrease in the magnitude of the
discount rate shifts DMBs;to DMB,. The  iffe’ ance between DMBz;and DMBy, is greater than the
difference between DMB; and DMB,, beca.se DMB; is in a position higher than DMB;.
Meanwhile, DMB, intersects with MC, «: a new point. Thus, the change in the hiring rate from
Hsto H,is greater after the shock. Tl is in.Jlies that if the change in magnitude from Hjto H, was
as small as H; to H,, there should ue ~ sinaller decease in the discount rate that shifted DMB5 to a
position lower than DMB,. Thus, «fer a positive labor supply shock, the expected return-hiring
relation becomes narrower (i.c . 1.0tter).

Among the three propuitics, Proposition 1 reveals the basic relation between the expected
return and labor hiring. whi 2 Propositions 2 and 3 provide necessary complements. The latter
two propositions exten.' the deduction based on the sides of marginal cost and benefit through
the discount rate chanr~..

3. Data

To test the propositions, we use data from the Chinese market. The sample contains 2789
Chinese firms listed on the A-share market of the Shanghai and Shenzhen Stock Exchanges from
2007 to 2015 with 15,571 annual observations in total. Following Fama and French (2015), we
match the firms’ annual accounting data at the end of year t-1 to their annual stock returns from
July of year t to June of year t+1. The six-month gap ensures that investors obtain the accounting
information earlier, and the predictability of labor hiring to stock returns can be tested. Thus, the
stock return data for the full sample is from July 2008 to June 2017. We obtain the accounting
data from the Wind Database and the stock return data from China Stock Market and Accounting
Research Database (CSMAR). Both Wind and CSMAR are mainstream databases for academic
researchers studying the Chinese stock markets according to prior literature (e.g., Giannetti et al.,



2015; Bradshaw et al., 2019; Wu et al., 2019). In this study, we exclude financial firms and firms
with negative net assets, or with negative net profit, for two or more consecutive years. We also
eliminate firms with less than 100 staff reported. As the firms listed in China’s A-share market
are most influential within their industries, it is possibly erroneous to report firms with staff less
than 100 persons.

We construct the key variable, labor hiring rate (Hiring), following Belo et al. (2014) and
using the annual growth rate of a firm’s staff as the proxy. It is defined as the staff number at the
end of year t minus that in year t-1, divided by the mean staff numbers in these two years.

On the employment frictions, they are affected by factors such as a firm’s labor force
structure, employment protection (Bozkaya and Kerr, 2014), labor union influence (Chen et al.,
2011), and the like. Since Chinese firms operate under the same institutional background, this
paper considers a firm’s ratio of high-quality employees as the firm soecific proxy in the spirit of
Ochoa (2013), Belo et al. (2017b), and Ghaly et al. (2017). v~ use the proportion of
high-educated workers to capture Chinese firm’s employment fr ~tion ;. Employers have greater
difficulty and spend more resources in selecting an employ:e .tn high education level and
training him or her for important positions. Greater reliance v ‘nis type of labor incurs more
labor adjustment costs." The International Standard Clas-ir*~a.on of Education 2011 released by
UNESCO (United Nations Educational, Scientific and C.'ifural Organization) classifies different
education programs into eight levels. From levels six .o eigiit (i.e., from bachelor’s to doctoral
degrees), participants receive theoretically-based =.uc ition, are informed by best professional
practice, or are devoted to original research in niversities or other equivalent institutions. We
regard these people as high-educated, & d t7«e the proportion of employees with bachelor’s
degrees and higher as the proxy for a firm’s e.~ployment frictions (HEducation). It is defined as
the number of bachelor’s degrees and hi,her in year t divided by the mean staff numbers at the
end of years t and t-1. The data 5 .r..1 the Wind Database which has collected the staff
education-level information of mos. Cina's listed firms since 2011. We use these firms as a
sub-sample to test the effect of :my'"yment frictions on the return-hiring relation.

On labor supply, this pe,er cses China’s working age population as the measure, as in the
work of Yang et al. (2017). Thi, measure reflects a region’s total labor resources in size and its
demographic dividend i npor ant for the economic performance (Williamson, 1998). In China, the
retirement age for maw.~ 1s 60. The data for the population aged 15 to 59 is separately listed in
the annual Statistical “ommuniqué on the National Economic and Social Development by
China’s National Bureau of Statistics. Hence, the working age population in our paper is defined
as the population between 15 and 59 years. The growth of labor supply (LS?) is used in
regressions, calculated as the working age population in year t divided by the population in year
t-1, minus 1. The proxies for hiring rate and employment frictions and the interactions containing
them are winsorized at 2.5% of the distribution to mitigate the outlier effect on the observed
variables.

The control variables are constructed as follows. The capital expenditure of the firm
(Investment) is defined as cash payments for fixed assets, intangible assets, and other long-term
assets, divided by total book assets. The book-to-market ratio (B/M) is calculated as the ratio of
equity book value to market value at the end of December. The profitability of a firm (Profit) is

“Related evidence is found, for instance, in the work of Dolfin (2006) that a higher educated worker is correlated
with larger employment costs of search and training from the 1982 Employer Opportunity Pilot Project in the U.S.
Similar evidence is also provided by Ochoa (2013).



calculated as the firm’s operating income divided by equity book value. The firm size (Size) is
measured by the firm’s market value in June. The stock market performance (Market) is
measured by the annual Hushen 300 Stock Index, one of the benchmark stock indices in China,
composed of the 300 most important stocks on the Shanghai and Shenzhen Stock Exchanges.

Table 1 presents summary statistics for the variables. Hiring rate (Hiring) has a mean value
of 0.0745 and a standard deviation of 0.2173. With the standard deviation divided by the mean
value, the hiring rate has a coefficient of variation (CV) equaling 2.92. This magnitude is
relatively large, suggesting a wide difference in the hiring rate of China’s listed firms. The mean
and median of the proportion of bachelor’s degrees and higher (HEducation) are 0.2461 and
0.1856, respectively. It is obvious that the listed firms have a higher proportion of university
graduates than the nationwide level, which indicates China’s listed firms require and also attract
more high-educated employees. As for China’s annual growth of wr.rking age population (LS®), it
averaged 0.24% during the sample period.

[INSERT TABLE 1]

Table 2 reports the Pearson correlation between the ind.pe. dent variables, indicating that
there is no serious multicollinearity between these variabl:s. = he full sample, hiring rate is
positively related to the firm’s investment rate, size an~. e country’s working age population
growth, and negatively related to book-to-market r.io and market performance. In the
sub-sample consisting of firms that disclose their cc@aff education level, the proportion of
bachelor’s degrees and higher (HEducation) is po itwe y related to hiring, profitability, size and
market performance, and negatively related t iri.2stment, book-to-market ratio and working age
population growth.

[INSEr™ TABLE 2]

We make a brief comparison of . e hiring data and ratio of high-educated employees
between China and the U.S. Since E I, . al. (2014) report the U.S. hiring data in portfolios we
also list Chinese data in such a ru.™. rable 3 shows the time-series average of Chinese and
American employment data sot ea on portfolios. The Chinese hiring data of portfolios 1 (Low), 2
and 5 are smaller than that o the U.S., while Chinese hiring data of portfolios 9 and 10 (High)
are greater. The range betw.~n t1e high and low portfolios for China is 0.8 compared to 0.63 for
the U.S. It implies the hiring data of Chinese firms is more dispersed in terms of range than in
the U.S. One reasonaw'~ explanation is that a typical Chinese firm generally has smaller labor
adjustment costs, so th~y reallocate labor resources more actively, especially in extremely good
or poor situations. And this will be further analyzed in Section 4. On the ratio of high-educated
employees, China’s percentage of employed population with a bachelor’s degree and higher was
8.2% in 2015. By comparison, the percentage in the U.S. was 34.13%, which was even higher
than the 33.74% of China’s 75th percentile listed firm. This may reflect that the two countries are
at different economic development stages.

[INSERT TABLE 3]

4. Empirical Tests

This section examines the predictability of the firm’s labor hiring to its future stock returns
with the data of China’s listed firms, providing empirical evidence for the theoretical
propositions.
4.1 Cross-Section Tests and Regression Analysis



To examine the return-hiring relationship in the cross section, we construct ten portfolios
sorted on the hiring rate as follows. At the end of June in year t, the universe of stocks is sorted
into ten portfolios of equal size based on Hiring. The average equal-weighted returns in each
portfolio are tracked monthly from July of year tto June of year t+1. We repeat this procedure at
the end of June in every year during the research period.

Table 4 shows the mean annualized excess returns r° over one-month of the fixed deposit
rate of China’s central bank® for portfolios 1 (L), 2, 4, 6, 8 and 10 (H). The L—H portfolio is zero
net investment with a long position on the lowest decile portfolio and a short position on the
highest decile portfolio. Panel A reports the results of all firms in the sample. The L—H portfolio
earns a mean 4.59% of annualized excess returns, and the return spread is significantly greater
than zero at the 5% level. Similar to Belo et al. (2014), we exclude all firms lying below the
bottom 20" percentile of the market value distribution of all firms at the end of the year, before
sorting them into portfolios. This can mitigate the possible effect ot latile price behavior by
“micro” firms on the portfolio returns. Results are reported in P¢1el E The L-H portfolio earns
3.59% of annualized excess returns, significantly differerc ».om zero. This confirms the
theoretical prediction of the negative relation between Firing :ate and stock returns in the
cross-section.

[INSERT TABLE "

In addition to cross-section tests, we quantitativel, investigate the predictability of a firm’s

labor hiring rate to its future stock returns. We cor.=*, uc . the following empirical equation:
Return;, = eqHiring; , + a, Irvetmant  +a3B/M;  +a,Size;

+ o Profity _; +agnw.cket_; + Firm; , +Year_; +&; ®)

The coefficients of Equation (9) are >stimated by the OLS method with year- and firm-fixed
effects.® All standard errors of estin af:a coefficients are robust to White heteroskedasticity and
clustered by firm. Table 5 repor.s e estimated results of several variations of Equation (9).
Column (1) is a univariate regr 2ss,\on with fixed effects. The coefficient of Hiring is -0.124 and
significantly negative at the .% w.vel. Documented in prior studies (Watanabe et al., 2013; Lin,
2016), there exists the ney.tive return-investment relation in the stock market. Logically, the
expansion of investmer ¢ ma ' cause a firm to hire more employees, which also possibly yields a
negative relation petv.2en hiring and stock returns. To inspect the independence of the
return-hiring relation ~.npirically, Column (2) controls for the factor of investment. The
regression result shows that the coefficient of Hiring is -0.1183, significantly negative at the 1%
level. This implies the negative relationship between hiring and future stock returns is
independent, but not caused by the return-investment relation. To test the additional explanatory
power of hiring for stock returns, Column (5) includes other control variables. The coefficient of
Hiring is -0.0802, remaining significantly negative at the 1% level. As for the estimates of
another two variations of Columns (3) and (4), the coefficients of Hiring are also significantly

5The fixed deposit rate of the central bank is usually taken as the risk-free rate in China. Forexample, the CSMAR
database uses it as theriskless rate when forming portfolios of the Fama-French five-factor model with China’s
stock market data. So we also take the fixed deposit rate of China’s central bank as a risk-free rate.

® We have conducted endogeneity tests between Hiring and Return by the instrumental variable (1V) approach.
Lags 1 and 2 of Hiring are confirmed as suitable 1\V/s because their Cragg-Donald Wald F statistic is 90.8 and
Sargan statistic 1.3 witha p-value 0.25, which means the IVs are relevant to Hiring but uncorrelated with the error
term. Thestatistic of the endogeneity test is 0.89 with a p-value 0.35, showing no endogeneity between the firm’s
hiring rate and future realized returns in the empirical equation. Thus, we prefer the OLS approach.



negative.

The magnitude of labor hiring is economically non-trivial. We consider the overall
return-hiring relation as analyzed by the theoretical analysis. Column (1) implies that an increase
of 10% in a firm’s hiring is associated with a decrease of 1.24% in the firm’s annual returns.
Compared with the mean value 22.88% of the annual stock returns during our sample period, the
decrease is as large as 5.42% for this statistic. Including the control variables in Column (5), the
magnitude of the decrease still reaches 3.51% of the mean of the annual returns. In sum, the
Chinese evidence is consistent with Proposition 1, as well as with the Belo et al. (2014) data,
which, coincidentally, was based upon the U.S. data.

[INSERT TABLE 5]

The U.S. return-hiring coefficient (-0.18) reported by Belo et al. (2014) is of relatively
greater magnitude than that of China (-0.124) shown in Table 5. Cne plausible rationale resides
in the differences of labor adjustment costs between the two countrie>® a typical U.S. firm has
greater labor adjustment costs than a typical Chinese firm. As pr dicte d by Proposition 2, which
will be empirically tested later, a firm with greater labor au’ustment costs has a steeper
return-hiring relation. Hamermesh and Pfann (1996) sugge. t le.2~. adjustment costs are implicit
and rarely reported on a firm’s accounting records. Althr.gh 1.0 direct data of these costs seems
to be currently available for comparison, the rationale ca.. he justified by the differences of some
critical institutional factors between the two countries.

The first relates to the labor force structure ‘rd tie proportion of high-quality employees.
China’s percentage of employed population wi> a bachelor’s degree and higher was 8.2% in
2015, while the percentage in the U.S. we - 34 3%, even higher than the 33.74% of China’s 75th
percentile listed firm. A firm’s labor auality u.'tally matches its business pattern (e.g., capital or
labor-intensive). A larger ratio of high-e *icated employees in American firms can incur higher
costs in hiring, job-orientation, traini 0 a1 . production disruption. The second institutional factor
relates to employment protection. 1.~ U.S. initiated its New Deal labor program as early as 1935
(Harper et al., 2007), and cor tinu>!ly passed other labor laws in the following decades. For
instance, the federal WARN .“ct .vas passed in 1989, and the wrongful discharge laws (WDL)
were adopted in the vast m.jarity of states. The damages for wrongful labor dismissals are very
costly. Acharya et al. 201-) document that the average compensatory damages and punitive
damages ranged from ~bout US$449,000 to US$675,000, respectively in California between
1992 and 1996, and su~'. awards were common in other states adopting the WDL.” Orey (2007)
attributes the caution of employers to fire workers to the distraction and high costs of litigation
processes, even when the firm finally wins. In China, the first Labor Law was passed in 1994,
then the amended version in 2007. The new law is stricter than before, but its penalties for
wrongful dismissal are less harsh than those in the U.S. As estimated by Yang (2016), the
damages for awrongfully dismissed employee working in a group company for seven years were
no more than 68,632 RMB yuan (about US$11,200) in 2013. The third factor relates to labor
unions. The U.S. labor union has stronger bargaining power and still exerts some influence on
the industrial activities although with a sharp decline in membership numbers in recent years.
Aidt and Tzannatos (2002) report that the union wage premium in the U.S. is historically about
15% above non-union based agreements. Woods et al. (2019) suggest American union members
receive higher wages and benefits, such as severance pay and paid holidays, than non-union

" Acharyaetal. (2014) quote the damage from Jung (1997) and the situation of other states from Abraham (1998).



workers. In China, the labor union has controversial bargaining performance (Wang and Lien,
2018). Sun and He (2012) show that labor unions can protect the most fundamental rights of
workers (e.g., the minimum wage specified by law), but few of them strive for more benefits,
including bargaining for a higher wage. Stronger employment protection and union bargaining
power make dismissals more expensive, inducing greater labor adjustment costs.

In addition, the explanation of labor adjustment cost differences can be also confirmed by
the hiring behavior of the two countries’ firms. As shown in Table 3, Chinese firms have a larger
range of employment rates between high and low hiring portfolios than the U.S. firms. This
indicates that Chinese firms more easily adjust their labor force with smaller labor adjustment
costs in response to favorable (or unfavorable) shocks.

Now we empirically examine the prediction of Proposition 2. We specify Equation (10) and
employ the sub-sample consisting of firms with their staff educatin level reported. HEducation
denotes the proportion of employees with bachelor’s degrees and hig:.~r in a firm. It is the proxy
for employment frictions, because a high-educated worker is m 're c. stly to recruit and replace.
What we focus on is the coefficient of the interaction term bet vec.> Hiring and HEducation.

Return;, = ey Hiring; ., + a, Hiring; ., x HEducat n ., + a;HEducation
+aylnvestment, ; +a;B/ M, +a. Sl y +a; Profit . (10)

+agMarket_, + Firm; , +Year_, + = )

Table 6 shows the regression results of Equa%or (10) and its variations. The interaction
coefficient in Column (1) is -0.6587, which ic si,ificantly negative. The return-hiring relation in
Equation (10) is reflected by the partia’ der vative oReturn/éHiring = o +a, x HEducation .
This relation could be interpreted in the sense ~f the mean of HEducation. After the estimates of
Column (1) and the mean of HEducatio.” (0.2461) are substituted, the partial derivative equals
-0.1278 (i.e., 0.0343-0.6587 %X 0.246 ). 1..;5 implies the negative return-hiring relation holds and
is non-trivial at the average leve' o emiployment frictions in this sub-sample. Further, because
o(0Return/oHiring)/ oHEduca’io, = a, <0, the negative return-hiring relation becomes steeper
as the proxy HEducation inci 2ase.. This means higher proportion of high-educated staff in a firm
incurs more labor adjustme.™* costs and this effect enlarges the negative return-hiring relation.®
From Columns (2) to (4), ¢ her specifications are tested and their interaction coefficients vary
from -0.7551 to -0.55~7 column (5) reports the results of the baseline Equation (10), in which
the interaction coeffici~~.¢ remains significantly negative. Therefore, Proposition 2 is empirically
proven by Chinese firm-level evidence. This is consistent with the U.S. industrial evidence found
by Belo et al. (2017b).

[INSERT TABLE 6]

We proceed to test Proposition 3, the effect of labor supply on the stock return-hiring
relation. China is a country with a large population. Its tremendous economic growth after the
implementation of the “reform and opening up” policy is largely attributed to the demographic
dividend (Cai and Lu, 2013). However, China’s labor market has experienced a critical
demographic change during our sample period. As shown in Figure 3, the working age
population grew until the end of 2011, peaking at 940.7 million persons, before continuously
decreasing thereafter. The shrinking of the working age population depressed the size of China’s

8For instance, if the HEducation is 0.2961 (five percentage points higher than the mean value 0.2461), the
return-hiring relation becomes steeper with a partial derivative result of -0.1607.



labor resources, resulting in greater difficulty for firms in recruiting workers in more recent years.
Does this demographic change affect the return-hiring relation of Chinese firms? Proposition 3
predicts that a positive (negative) labor supply shock narrows (enlarges) a firm’s return-hiring
relation. Because the decline of the working age population after 2011 approximates a negative
shock to China’s labor supply, this might cause the firms to revise their labor cost policies. In this
light, we conduct regressions with the data before and after 2011, respectively, to test Proposition
3.
[INSERT FIGURE 3]

The full sample is split into two sub-samples with firm accounting data for the periods
2007-2011 and 2012-2015 (accordingly, the annual stock return is from July 2008 to June 2013
and from July 2013 to June 2017). Regressions of Equation (9) are performed and the results are
shown in Table 7. The coefficient of Hiring in the sub-sample of 7007-2011 is -0.1061 with an
absolute value less than the corresponding magnitude for 2012-2015 ‘-0.1666 in Column (3)).
Added to the control variables, the coefficient of Hiring in the sul -san dle 2007-2011 is -0.0934.
Its absolute value is also about 35% less than the magnitude for 2112-2015 (-0.1445 in Column
(4)). Thus, the return-hiring relation is flatter during tie :~7od of China’s working age
population rise than in the subsequent period of dec’..~ .onsistent with the prediction of
Proposition 3.

[INSERT TARLL 7]

Alternatively, we specify the following equaiic.i tr) explore the effect of labor supply on the
return-hiring relation. China’s annual labor <up. W growth is denoted by LS’. We are concerned
with the coefficient of the interaction term oetv. een Hiring and LS°.

Return; , = ey Hiring; , + &, Hiring; ., x LS?, + a,LS?, + o, Investment,
+asB/ M,y +cgli78  +ay Profit, , +agMarket,_; : (11)
+Firm; , +Yoar. gy,

Table 8 reports the regres:ion -esults of Equation (11) and its variations. Column (1) shows
the coefficient of the interc~tio, term is significantly positive at the 1% level, while the
coefficient of Hiring is sig. ific antly negative. This implies the magnitude of the return-hiring
relation becomes smaller (i.e , the relation is flatter) when there is a greater labor supply growth.
With some control var.chles in Columns (2)—(4), the interaction coefficients remain significantly
positive. As shown in Zolumn (5), the interaction coefficient of the baseline regression is also
significantly positive at the 1% level. The results in Table 8 are consistent with Proposition 3.

[INSERT TABLE 8]
4.2 Asset Pricing Tests

The previous subsection examines the return-hiring relation by sorting and regression
approaches. We proceed to further explore this relation using risk factors in the unconditional
CAPM and Fama-French (2015) five-factor model. This investigation is vital. It reveals whether
the negative return-hiring relation has a risk-based interpretation, which would verify the
rationality hypothesis of the optimization method in Section 2.

To conduct the CAPM analysis, we run the time-series regressions of the portfolio excess
returns of all firms on a constant basis and the excess returns of the market portfolio. Results are
displayed in Panel B of Table 9. The market beta (b) of portfolio L is significantly larger than the
measure for portfolio H. This shows that the firms with a lower labor hiring rate have higher



systematic risks when tested by the one-factor model. However, the pricing error (abnormal
return o) in portfolio L—H is significantly greater than zero, which implies that the CAPM fails to
explain the return spread between the portfolios of lowest and highest hiring rates.

As a result, we switch to adopt the Fama-French five-factor model and extend the CAPM
regressions with the size (SMB), value (HML), profitability (RMW) and investment (CMA),
factors. The factor data is quoted from the CSMAR database. The database forms the factor
portfolios with Chinese data, shown in the most common way of a 2X 3 matrix, as does Kenneth
French when he processes and shares the U.S. factor data on his web page. As shown in Panel C
of Table 9, no pricing errors () are significantly different from zero from the portfolio 1 (L) to
portfolio 10 (H). This means the excess returns in each portfolio are well captured by the five
factors. In the portfolio L—H, the pricing error is also insignificantly different from zero at the 10%
level. Moreover, the coefficients of determination (R?) in portfolios 1 to 10 are close to or larger
than 97%. Comparing these with the corresponding R* in the CAr 4, the five-factor model
shows extraordinary explanatory power of the portfolio excess returns sorted on the labor hiring
rate. Overall, the Fama-French five-factor model confirms ne -auonal basis of the negative
return-hiring relation, and the optimization method in the thcore:~ul section is applicable.

[INSERT TABLE Z;

5. Robustness Check

We conduct a series of checks to test the ro.stnss of our findings. We do not winsorize
any variable, and perform the regressions of Fqutions (9) and (11). The coefficient of Hiring in
Equation (9) is -0.0446 with its p-value C 906 and the interaction coefficient in Equation (11) is
0.0431 with the p-value 0.008. We also winsu. ‘ze the interaction term of Equation (10) at 1% of
the distribution, but no other variables .ve so treated. The newly estimated coefficient of the
interaction is -0.4358 with a p-value ).n4 %, remaining significantly negative at the 5% level. This
shows that our findings are robus’ i “erins of data processing.

Then we check the emuirio! robustness of the key variable setting. We adjust the
calculation of Hiring and HE."icaiion by setting their denominators as the actual staff number at
the end of year t-1, insteaa >f the mean numbers of years t and t-1 as specified before. Also, we
substitute the populaticn ag:d 15-64 as the proxy for China’s working age population. The
unreported results are Aualitatively unchanged, implying that our findings are robust to the
settings of the key vari-".es.

We also use alternative measures to check the robustness of the employment frictions and
labor supply effects on the return-hiring relation. According to Dube (2010), the wage
information can partly reflect the level of labor adjustment costs. We scale the proportion of
high-educated workers by the firm’s annual average wage’ (HEducationadj) similar to Ghaly et
al. (2017). In addition, we use a firm’s proportion of high-skill workers as another proxy of
employment frictions. Besides the education-level information, the Wind Database collects the
information of the staff specialty formation classified into 11 categories. They include
technicians, finance personnel, human resource personnel, administrative personnel, executives,
risk controlling and internal auditing personnel, production workers, salespersons, customer
service staff, purchasing and warehouse staff, and the residual category of all other positions. We

The adjusted proxy is defined as: (the percentage of workers with bachelor degrees and higher in a firm) X log
(wage).



conjecture that the employees in the first six categories are high-skill workers, since their
positions generally require more professional skills compared to the last five categories,.lo Sowe
take the proportion of these employees as the proxy for employment frictions (HSkill). The
regression results of Equation (10) and their variations with these alternative proxies are reported
in Table 10. The proxies for HEducation®® and HSkill are denoted by X in Columns (1) and (2)
and Columns (3) and (4), respectively. The economic meaning of the new estimates is similar to
that in Section 4. For instance, in Column (1), the mean of HEducation® is 2.7635, so the
return-hiring relation is -0.1329 (i.e., 0.0301-0.059X 2.7635) in the sense of the mean of
HEducation®®. That is close to -0.1278 calculated from Column (1) of Table 6. What we focus on
are the interaction term coefficients. They are all significantly negative, which is consistent with
those in Section 4.
[INSERT TABLE 10]

In terms of the labor supply, we use some other proxies. Employ. ~ent is frequently used to
reflect labor supply, such as in the works of Yang et al. (2012) an' Disney and Gathergood
(2018). In the spirit of the previous studies, we use China’s pu, ulation in employment as the
proxy. It measures the number of job-holders in the anjre,~*: labor supply. With China’s
relatively fast growing economy during the sample perior, *he change in its employed population
basically reflects the trend of labor supply. Second, Ch.>a’< urbanization progressed rapidly in
the past two decades, and the ratio of the urban poprilaton to the total population has been more
than 50% from 2011. Hence, we adopt the urban . 2uli tion in employment as a substitute proxy
for labor supply. Third, we use the country’s lau.* force participation rate as another indicator. It
reflects the willingness of people to take »rart .n work and is positively related to the change of
labor supply (Borjas, 2016). The growth rate ¥ China’s nationwide employed population spiked
at 0.41% in 2011, then declined to 0.26v. in 2015, while the firms’ recruitment remained active
during this period (Yu and Tian, 207 8. \.. other words, the number of new job-takers generally
decreased after 2011, as fewer av .. le abor resources could convert into actual employment as
the working age population ccntre.~ted. Similarly, the urban employed population growth rate
spiked in 2010, and the labo: fore participation rate also had a kink in 2010. Together with the
transition of the working ag. nonulation, all these signs verified the trend of China’s labor supply,
that it experienced a 1 egat /e shock and substantively changed around 2011. To check the
robustness of the samp.~-split results, we also split the sample in 2010 to perform the regressions
of Equation (9). The uv~.eported results are qualitatively the same. In addition, we perform the
regressions of Equation (11) and variations with these alternative proxies. The results are shown
in Table 11. The symbol X denotes the growth of the employed population across the country
(Employed®) in Columns (1) and (2), from cities and towns (CTEmployed®) in Columns (3) and
(4), and labor force participation rate (LFPR) in Columns (5) and (6). Although these variables
are proxies for the labor supply from different aspects, the economic meaning of relevant
estimates is similar to that in Table 8. For example, the return-hiring relation, when the labor
supply impact is considered, is -0.0974 (i.e., -11.6341+16.2626 X 0.7094) in Column (5) with the
mean 0.7094 of LFPR. It is close to -0.0933 calculated from Column (1) of Table 8. As above,
we are concerned with the signs of the interaction term, which are all significantly positive,
confirming the labor supply effect on stock returns.

\we also only take the percentage of technicians, finance and administrative personnel, and executives as the
proxy, and multiply the percentage of these high-skill employees by the average wage of the firm. The results
remain unchanged.



[INSERT TABLE 11]

6. Conclusion

Labor is a crucial factor of production. This paper shows that the incremental labor of a
Chinese firm also has important implications for its asset prices. The economic model reveals
that labor hiring is negatively related to the expected stock returns from the discount rate channel.
Besides, the negative relation is steeper if the firm has higher employment frictions and flatter
when a positive labor supply shock occurs. The logic is that a firm’s hiring decisions reflect the
trade-off between the marginal cost of recruiting a worker at present and the discounted net
benefit in the future. All else being equal, optimal labor hiring decreases at the discount rate,
namely, the expected stock return. Additionally, as employment fr'ctions increase, hiring is less
elastic to the discount rate. In contrast, a positive labor supply shoc.” reduces the firm’s labor
expenses and search costs, making its hiring decisions more sens tive o the discount rate. Thus,
a given change in the hiring rate is associated with a greater ma_nnude change of the discount
rate for the firm with higher employment frictions, while a .>xler magnitude change of the
discount rate when there is a positive labor supply shock

Empirical results confirm the theoretical predictiv. s showing that a 10% increase in a
Chinese firm’s hiring is related to a 1.24% decrease .n its annual stock returns. The negative
return-hiring relation is greater for Chinese firme vvitt more employees having the degrees of
bachelor and higher (the proxy for employment , -ictions), and is smaller if the growth of China’s
working age population is higher. These “asu’.s are confirmed by a series of robustness checks.
In addition, the magnitude of the linkage betw.~n U.S. hiring and stock returns is larger than that
of China. We suggest that the reason lies ™ the differences in labor adjustment costs between the
two countries. The Fama-French fiv -fiac 2r model well captures the returns of the hiring spread
portfolio, providing a rationality oa.=0 Interpretation for the optimal employment model. Our
findings imply that the importa.ice ot a Chinese firm’s labor hiring should be underlined when its
asset prices are inspected.

References
Abraham, S., 1998. Can a wrongful discharge statute really benefit employers[J]? Ind. Relat., 37
(4), 499-518.



Acharya, V.V, Baghai, R.P., Subramanian, K.\, 2014. Wrongful discharge laws and innovation[J].
Rev. Financ. Stud., 27 (1), 301-346.

Addessi, W., Busato, F., 2009. Fair wages, labor relations and asset returns[J], J. Financ. Stability.
5, 410-430.

Aidt, T., Tzannatos, Z., 2002. Unions and collective bargaining: Economic effects in a global
environment. The International Bank for Reconstruction and Development, Washington,
DC.Weltbank.

Borjas, G.J., 2016. Labor Economics, 7th Edition [M]. The McGraw-Hill Companies, New York.

Bozkaya, A., Kerr, W.L., 2014. Labor regulations and European venture capital[J]. J. Econ.
Manage. Strat. 23 (4), 776-810.

Belo, F., Lin, X., Bazdresch, S., 2014. Labor hiring, investment, and stock return predictability in
the cross section[J]. J. Polit. Econ. 122 (1), 129-177.

Belo, F., Donangelo, A., Lin, X., Luo, D., 2017a Labor Hiring anu Discount Rates. Working
Paper.

Belo, F., Lin, X., Li, J., Zhao, X. F.,, 2017b. Labor-force r.etc.ngeneity and asset prices: The
importance of skilled labor[J]. Rev. Financ. Stud. 30 (1.J), 2=%9-3709.

Bradshaw, M., Liao, G., Ma, M., 2019. Agency costs anc ...* p.onning when the government is a
major shareholder. J. Account. Econ. Forthcoming.

Cai, F., Lu, Y., 2013. Population change and resultinn slowdown in potential GDP growth in
China[J]. China. World. Econ. 21 (2), 1-14.

Chen, H., Kacperczyk, M., Ortiz-Molina, H. 20." Labor unions, operating flexibility, and the
cost of equity[J]. J. Financ. Quant. A’ al. 25 (1), 25-58.

Chen, H., Kacperczyk, M., Ortiz-Molina, H.,12. Do nonfinancial stakeholders affect the pricing
of risky debt? Evidence from uniom.~d workers[J], Rev. Finance. 16, 347-383

Cochrane, J. H., 1991. Production-bi sed «..set pricing and the link between stock returns and
economic fluctuations[J]. J. "-m.onc. 46 (1), 209-237.

Cooper, R., Willis, J. L., 2004..A c. mment on the economics of labor adjustment: Mind the gap[J].
Am. Econ. Rev. 94 (4), .”2> 1237.

Danthine, J., Donaldson, .2, 2002. Labor relations and asset returns[J], Rev. Econ. Stud. 69,
41-64.

Disney, R., Gathergoo.' J., 2018. House prices, wealth effects and labour supply[J], Economica.
85, 449-498.

Donangelo, A., 2014. Labor mobility: Implications for asset pricing[J]. J. Financ.69(3),
1321-1346.

Donangelo, A., Gourio, F., Kehrig, M., Palacios, M., 2019. The cross-section of labor leverage and
equity returns[J]. J. Financ. Econ.132 (2),497-518.

Dolfin, S., 2006. An examination of firms’ employment costs[J]. Appl. Econ. 38, 861-878.

Dube, A., Freeman, E., Reich, M., 2010. Employee Replacement Costs. Working Paper, Institute
for Research on Labor and Employment, University of California, Berkeley.

Fama, E.F., French, KR., 2015. A five-factor asset pricing model[J]. J. Financ. Econ. 116(1),
1-22.

Favilukis, J., Lin, X., 2016a. Does wage rigidity make firms riskier? Evidence from long—horizon
return predictability[J]. J. Monetary. Econ. 78, 80-95.

Favilukis, J., Lin, X., 2016b. Wage rigidity: A quantitative solution to several asset pricing



puzzles[J]. Rev. Financ. Stud., 29 (1), 1-45.

Ghaly, M., Dang, V. A., Stathopoulos, K., 2017. Cash holdings and labor heterogeneity: the role of
skilled labor[J]. Rev. Financ. Stud., 30 (10), 3636—3668.

Giannetti, M., Liao, G., YU, X., 2015. The brain gain of corporate boards: Evidence from China. J.
Financ., 70(4), 1629-1682.

Hamermesh, D.S., Pfann, G.A., 1996. Adjustment costs in factor demand[J]. J. Econ. Lit., 34 (3),
1264-1292.

Harper, M.C., Estreicher, S., Flynn, J., 2007. Labor Law: Cases, Materials, and Problems, 6th
Edition[M]. ASPEN Publishers, New York.

Jermann, U. J., 1998. Asset pricing in production economies[J]. J. Monetary. Econ., 41 (2),
257-275.

Jung, D., 1997. Jury verdicts in wrongful termination cases[R]. Fu.'ic Law Research Institute
Report, University of California Hastings College of the Law

Li, D., Zhang, L., 2010. Does g-theory with investment fric*ior.. explain anomalies in the cross
section of returns[J]? J. Financ. Econ., 98 (2), 297-314.

Lin, Q., 2016. Market efficiency and asset growth anor.."’: ,*n empirical investigation between
optimal investment effect hypothesis and mispricng h pothesis [J]. China. Econ. Quart. 15
(2), 767-796(in Chinese).

Ochoa, M., 2013.\blatility, labor heterogeneity ar.1 as¢at prices. Working Paper, Federal Reserve
Board, Washington.

Orey, M., 2007. Fear of firing[J]. Business ‘Mee'<. 4031, 52-62.

Papanikolaou, D., 2011. Investment shocks arn.' asset prices[J]. J. Polit. Econ. 119 (4), 639-685.

Romer, D., 2012. Advanced Macroeconomics, 4th Edition [M]. McGraw-Hill Companies, New
York.

Ross, S.A., Westerfield, R.W.,, Jufe J.F., 2010. Coporate Finance, 9th Edition [M]. The
McGraw-Hill Companies Nev. York.

Sun, Z., He, X, 2012. Unioi. anu protection for labor rights of migrant workers: Is the union a
scarecrow[J]? Manag. ' 'ar! ). (12), 46-60 (in Chinese).

Wang, W., Lien, D., 2218. Union membership, union coverage and wage dispersion of rural
migrants: Evigenc. trom Suzhou industrial sector [J]. China. Econ. Rev. 49, 96-113.

Watanabe, A., Xu, Y., Ya0, T., YU, T., 2013. The asset growth effect: Insights from international
equity markets[J]. J. Financ. Econ.108(2), 529-563.

Williamson, J.G., 1998. Growth, distribution and demography: some lessons from history [J]. Explor.
Econ. Hist. 35, 241-271.

Woods, K., Tan, KJ.K, Faff, R, 2019. Labor unions and corporate financial leverage: The
bargaining device versus crowding-out hypotheses[J]. J. Financ. Intermed. 37, 28-44.

Wu, X., Tian, G., Li, Y., Zhou, Q., 2019. On the pricing of the persistence of earnings components
in China[J]. Pac-Basin.Financ. J. 53, 112-132.

Yang, H., 2016. On the shortcomings and improvement of Chinese protection system against
termination: From a perspective of comparative study of China-US protection systems
against termination[J]. J. Shanghai U. Financ. Econ.18 (1), 97-108 (in Chinese).

Yang, J., Beirne, J., Liu, G., Sheng, P., 2013. Labour supply and pollution in China [J]. Appl. Econ.
Lett. 20 (10), 949-952.



Yang, L., G, S., Han, F., 2017. The effects of labor supply changes on structural optimization of
manufacturing industry[J]. Financ.Econ. J. 43 (2), 122134 (in Chinese).

Yu, X., Tian, Y., 2018. Analysis report on China human resource market[R]. Social Sciences
Academic Press, Beijing (in Chinese).

Zhang, L., 2005. The value premium [J]. J. Financ. 60 (1), 67-103.



Appendix A

In this Appendix, we specify the objective function of the model in Section 2 with its
constraints, and solve it by Lagrange’s method.

The optimization problem is:

> 1
maxg, ) > ——[S; (h ) — L () — @+ r)LAC, ()]
YA A+rn)
S.t. Si,t =7Z'|m|’t

L, =7k +A=mam (M, +h) (A1)

2
h
LACitZ%( k& J M; i1
' Mt 1 '

m, =M, 4+ hi,t .

The objective function maximizes firm i’s total value at ..~ Loginning of date t. The constraints
are the equations of sales, labor costs, labor adjustmer. cc,ts and labor accumulation. All the
denotation is the same as in the main text.

After we substitute the equations of sales ‘rd Ibor adjustment costs into the objective
function, Equation (Al) can be equivalently e¥p >ssed as:

2
> 1 Al h
maX, ) ;m[”u m L (h)-@+ ".)E[LJ m; 1l

it

S.t. mi4 = qi *l+hi,t (A2)

L=l +A-mam (Mg +Hhy).

To solve Equation (Az,, wr construct the following Lagrange function:

2
1 Al by
m[”imi,t _Li,t(hi,t)_(l""ri)z(:} m; 4]

=G (M —my g =0y )=y b =7 Ly — Q=m amm; ]
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(A3)

where &, and ;. arethe Lagrange multipliers. Set the first-order derivative of Equation (A3)

with respect to hi,ta m;. and L;, tozero, respectively, yielding:

1 hy
(1+—ri)HX[—/1(1+ fi)[ Mtl] +6,=0 (Ad)
1

m”i _ei,t +7it (1_77i,t)6¥7fi =0 (A5)
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1

_—(1+ri)‘ -7t =0. (A6)

Solving these three equations, we obtain the optimal hiring ratio:

hy _zml-@-nal (A7)
m.,  AQ+rR)




Appendix B

The Sources of Data for Demography and Labor Markets

Country | Data Source
Total population
Urban population CEIC Data (https://www.ceicdata.c
. om/en/country/china)
Employed population
Labor force participation rate
China M ean weekly working hours per employed person Cing Labor Statistical Yearbook
201 ) (http:/iwww.mohrss.gov.cn/S
|
Percentage of employed population with a bachelor degree nd | Yrizyhshbzb/zwgk/szrshjsj/201803/t
higher 20180302_289122.html)
The Annual Statistical Communiqué
on the National Economic and
Working age population )
Social Development (http://www.sta
ts.gov.cn/tjsj/tjgb/ndtjgb/)
Employed population
Employed population with a hach "lr - degree and higher
The U.S. Bureau of Labor Statistics
u.s. M ean weekly working i.. 'irs per employed person (https:/iwww.bls.gov/cps/cps_aa201

Labor force particina, >~ ,ate

Working age p.ulation

5.htm#charemp)

Note: This appendix documents the sources of data for demography and labor markets in China and the U.S. in this

paper.



https://www.ceicdata.com/en/country/china
https://www.ceicdata.com/en/country/china
http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjsj/201803/t20180302_289123.html
http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjsj/201803/t20180302_289123.html
http://www.mohrss.gov.cn/SYrlzyhshbzb/zwgk/szrs/tjsj/201803/t20180302_289123.html

Date t-1

®eecccccccccccccce

Employees iy

Labor costs Ly

Beginning

Date t

End

Hire staff h;,

Incur labor adjustment

costs LAC;;

Discount rate r;

Per capita output z;

Labor costs L,

Figure 1. The Sequence of the Firm’s Actions in the Model
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Figure 2. Expected Return-Hiring Relation and Effects of Employment Frictions



and Labor Supply
Note: This figure shows the economic logic of the expected return-hiring relation (a) and the effects of
employment frictions (b) and labor supply (c) on this relation. H represents the firm’s hiring rate, P represents the
firm’s costs (or benefits), r means the discount rate (expected return), and LSS denotes the labor supply shock. The

lines of DMB represent the firm’s discounted marginal benefit, and the lines of MC refer to the marginal labor
adjustment cost. In the equation form, DMB equals [7; — (1-7)ar;]/(L+ 1) , and MC equals ARy ¢/m;4), in

which (b ¢ /m; ;_4) is the hiring rate denoted as H in the figure.

945
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2007 2008 2009 .75 2011 2012 2013 2014 2015

Figure 3. China’s Wu.%ing Age Population from 2007 to 2015
Note: The measurement unit of populatio ir. ..., figure is million persons. The data is from China’s National

Bureau of Statistics.



Table 1 Summary Statistics

Statistics Mean Median St. Dev. 25th Pct 75th Pct
Hiring 0.0745 0.0303 0.2173 -0.0355 0.1431
HEducation 0.2461 0.1856 0.1963 0.1023 0.3374
LS9 0.0024 0.0012 0.0081 -0.0037 0.0057
Investment 0.0587 0.0427 0.0564 0.0182 0.0817
B/M 0.3987 0.3304 0.2826 0.205 0.5132
Size 1.0753 0.4781 45155 0.2587 0.9541
Profit 0.0637 0.0771 1.6644 0.0271 0.1331
Market 0.3696 0.0241 0.8770 -0.0409 0.5689
Return 0.2288 0.0338 0.7062 -0.2177 0.4389

Note: This table reports descriptive statistics for the variables used in the emp riral tests. The accounting data is
collected from the Wind Database, the stock-return data from CSM AR, and the “vorking age population data
from China’ s National Bureau of Statistics. The key independent variabl " is F iring, denoting a firm’s labor
hiring calculated as the staff number in year t minus that in year t-1, div «deu Yy the mean staff numbers in these
two years. The unit of the firm sizeis ten billion RMB yuan.



Table 2 Correlation Matrix

Hiring HEducation LS? Investment  Profit B/M Size Market
Hiring 1
HEducation  0.2069™" 1
Ls® 0.0238™" -0.0655™" 1
Investment ~ 0.1269"" -0.1290"  0.0750"" 1
Profit 0.0076 0.0437"" 0.0136" 0.0169"™ 1
B/M -0.0674™  -0.1105™" -0.0873™  0.0182™  0.0016 1
Size 0.0195™ 0.0587""" -0.0239™"  0.0461""  0.0128"  0.0461"" 1

Market -0.0196™ 0.0565™" 0.0361™"  -0.0287"" -0.0048 -0.2981""  0.0118 1

Note: This table presents the Pearson correlation coefficients between the independent variables in the regressions.

*kk kk

All variables are defined in the text. ™", ™ and ™ denote statistical significar e at the 1%, 5% and 10% levels,

respectively.



Table 3 Hiring of the U.S. and China in Portfolios

Low 2 5 9 High High—Low
U.s. -0.19 -0.06 0.03 0.21 0.44 0.63
China -0.24 -0.08 0.02 0.25 0.56 0.80

Note: This table shows the time-series average of the Hiring variable of the U.S. and China. The hiring data is
sorted into 10 portfolios. The data of portfolios 1 (Low), 2, 5, 9, 10 (High) and the range between high and low
portfolios (High—Low) are reported here. The U.S. data is quoted from Table 2 of Belo et al. (2014).



Table 4 Cross-Section Tests of Excess Returns

L 2 4 6 8 H L—H
Panel A: Excess Returns of All Firms
re 0.2516" 0.2410" 0.2154" 0.2064 0.2175" 0.2057 0.0459"
(se) (0.1353) (0.1306) (0.1276) (0.125) (0.1271) (0.1272) (0.0227)
Panel B: Excess Returns of All Firms, but excluding Micro Firms
re 0.2364" 0.2175 0.2077 0.2018 0.2130" 0.2005 0.0359"
(se) (0.1322) (0.1296) (0.1273) (0.1239) (0.1264) (0.1269) (0.0203)

Note: This table presents the cross-section tests of excess stock returns. Panel A shows the mean equal-weighted
annualized excess returns (r®) of portfolios 1 (L), 2, 4, 6, 8, 10 (H) and labor hiring spread (L-H) of all firms in
the sample. Panel B shows the results of the firms above the bottom 20th percentile of the market value

distribution of all firms. The standard errors (se) are reported in parentheses an i of Newy -West heteroscedasticity
and autocorrelated consistency.



Table 5 Regressions of Stock Returns on Hiring

(1) (2) 3) (4) ©)
Hiring -0.1240™ -0.1183™ -0.1143™ -0.0914™ -0.0802""
(0.0233) (0.0234) (0.0231) (0.0237) (0.0229)
Investment -0.3237™ -0.2297™
(0.1122) (0.1086)
B/M 0.4867"" 0.4420"" 0.5617""
(0.0415) (0.0438) (0.0469)
Size -0.039" -0.0325"
(0.0213) (0.0185)
Profit 0.0001
(0.0019)
Market 0.2817™"
(0.0077)
Firm & Year Eff. Yes Yes Yes Yes Yes
Obs 15571 15571 15,71 15289 15289
R%(%) 59.24 59.26 Ol 60.88 63.52

Note: This table presents the regression results of several variatior.. of £q. (9) using the OLS method with year-

and firm-fixed effects. These regressions examine the relatinn Letween a firm’ s labor hiring and its expected

stock returns. All coefficients are estimated with standard «rurs obust to White heteroskedasticity and clustered

by firm. The standard errors are reported in parenth~~as,

and 10% levels, respectively.

and " denote statistical significance at the 1%, 5%



Table 6 The Effect of Employment Frictions on Return-Hiring Relation

1 ) ©)) 4) ®)

Hiring 0.0343 0.0392 0.0359 0.0692
(0.0803) (0.0807) (0.0769) (0.0770)
HiringxHEducation -0.6587" -0.5547"" -0.6675" -0.7551" -0.6886™
(0.3198) (0.1558) (0.3203) (0.3119) (0.3124)

HEducation -0.1107 -0.1208 -0.1131 0.2120 -0.0486
(0.1251) (0.1199) (0.1253) (0.1331) (0.1343)

Investment -0.1660 0.0068
(0.16.M (0.1998)
B/M 0.8818™" 1.0740™"
(0.0729) (0.0816)
Size -0.0427™ -0.0484™
(0.0170) (0.0195)

Profit -0.0131
(0.0243)
Market 0.4735™"
(0.0475)

Firm & Year Eff. Yes Yes Yes Yes Yes
Obs 9436 9436 9436 9183 9183
R? (%) 67.33 67.33 67.33 70.34 70.83

Note: This table presents the OLS estimates of several variations of Eq. (10). HEducation is the proxy for labor

adjustment costs, defined as the ratio of bachelor degrees and higher, to the mean staff numbers in the firm in
years t and t-1. All coefficients are estimated with standard errors robust to White heteroskedasticity and

clustered by firm. The standard errors are reported in parentheses. ™, ™ and " denote statistical significance at

the 1%, 5% and 10% levels, respectively.



Table 7 Regressions of Stock Returns on Hiring in Different Periods

(1) ) @) (4)
2007-2011 2007-2011 2012-2015 2012-2015
Hiring -0.1061"" -0.0934™" -0.1666™" -0.1445™"
(0.0318) (0.0315) (0.0443) (0.0416)
Controls No Yes No Yes
Firm & Year Eff. Yes Yes Yes Yes
Obs 6991 6975 856. 8314
R?(%) 48.85 50.11 6.2V 73.34

Note: This table presents the regression results of Eq. (9) and » variation with the sub-samples of firm
accounting data from 2007 to 2011 and from 2012 to 2015. All >oer. ~ients are estimated with standard errors

robust to White heteroskedasticity and clustered by firm. The stanu.-d errors are reported in parentheses.

and * denote statistical significance at the 1%, 5% and 10% v is, respectively.

Table 8 The Effect of Law. > Supply on Return-Hiring Relation

Kkk Kk

(1) (2) 3) (4) ()
Hiring -0.1159™ 11023 -0.1025™ -0.0839™" -0.0806"™"
(0.0230) (0.0228) (0.0225) (0.0229) (0.0229)
HiringxLs? 0.0941™ 0.0982""" 0.1396™" 0.1013"" 0.1017™
(0.0352) (0.0351) (0.0349) (0.035) (0.0351)
Ls? -0.4047™ -0.4069"" -0.4565™" -0.4437"" -0.2370""
(C.ul'4) (0.0114) (0.0112) (0.0130) (0.0885)
Investment -0.4291°" -0.2363"
(0.1085) (0.1084)
B/M 0.6224™" 0.5834™" 0.5734™"
(0.0440) (0.0466) (0.0475)
Size -0.0298" -0.0308"
(0.0173) (0.0182)
Profit 0.0002
(0.0019)
Market 0.1348™"
(0.0533)
Firm & Year Eff. Yes Yes Yes Yes Yes
Obs 15571 15571 15571 15289 15289
R? 61.47 61.52 62.90 63.52 63.55

Note: This table presents the OLS estimates of several variations of Eq. (11). LS represents China’s annual

labor supply growth with the proxy of the working age population growth. Because the magnitude of LS® is



minimal, we use the percentage point as its measurement unit in regressions. All coefficients are estimated with

standard errors robust to White heteroskedasticity and clustered by firm. The standard errors are reported in

Kkk Kk

parentheses. ™", ™ and ” denote statistical significance at the 1%, 5% and 10% levels, respectively.



Table 9 Asset Pricing Tests

L 2 4 6 8 H L—H
Panel A: Excess Returns of All Firms
ré 0.2516" 0.2410" 0.2154" 0.2064 0.2175" 0.2057 0.0459™
(se) (0.1353) (0.1306) (0.1276) (0.125) (0.1272) (0.1272) (0.0227)
Panel B: CAPM

a 0.1751"" 0.1671"" 0.1415™" 0.1334™" 0.1451"" 0.1328"™ 0.0423"
(se) (0.0579) (0.0532) (0.0487) (0.0483) (0.0535) (0.0527) (0.0214)
b 14.4845™" 13.996™ 13.990™" 13.8349 13.7097 13.8157" 0.6688™
(se) (1.0716) (1.0874) (0.9693) (0.9562) (1.0254) (1.0380) (0.3260)

R? (%) 80.29 80.49 82.65 81.80 79.00 79.57 455

Panel C: Fama-French Five-Factor I 1adel

a 0.0272 0.0190 0.0168 -0.0030 0.0035 -0.0046 0.0318
(se) (0.0179) (0.0239) (0.0211) (0.0215) (L 0201, (0.0251) (0.021)
b 12,5095 121590  12.1569"" 12.152™" 12,0212 12.3387" 0.1708
(se) (0.3018) (0.3928) (0.3487) (0.2940) (2.2441) (0.3545) (0.3017)
s 8.3552"" 8.4305™" 6.4278™" 8.1574™ 9.240™" 9.9134™" -1.5582
(se) (0.6796) (1.0783) (1.1161) (1.059z, (0.9054) (1.081) (0.9705)
h -1.818" -0.7932 -1.7459 -M 8549 -1.5179 0.1037 -1.9217”
(se) (1.0536) (1.3201) (1.3827) "1.13'.0) (1.1914) (1.4004) (0.8918)
r -2.9933” -2.4882 -4.0068™ -2.2126 -1.2313 -1.3688 -1.6245
(se) (1.4529) (1.512) (1.91 4) (1.4915) (1.3704) (1.7466) (1.5531)
c 3.1418™ 4101 2.5767 2.3458 0.9564 -2.3377 5.4794™"
(se) (1.3738) (1.5538) (2.1/27) (1.7611) (1.3280) (2.1638) (1.6519)

R? (%) 97.97 97.43 6.0 97.55 97.63 96.86 34.14

Note: This table presents the estimates of «.>set pricing tests on the portfolio excess returns for all firms with the

CAPM and Fama-French five-fact«.r mo.'2l. Panel A shows the mean excess returns as reported in Table 4.

Time-series regressions of the porv.~lio uxcess returns are run with CAPM in Panel B and with the Fama-French
five-factor model in Panel C. The ~vribols b, s, h, r, ¢, are market portfolios, SM B, HML, RMW and CM A betas,

respectively; a stands fortt.>prici 1g error. The standard errors (se) are reported in parentheses and of Newy -West

heteroscedasticity and auto. ~rrelated consistency.



Table 10 The Effect of Employment Frictions with Alternative Measures

(1) @) ®) (4)

Hiring 0.0301 0.0688 0.0715 0.0884
(0.0804) (0.0772) (0.1059) (0.1022)

HiringxX -0.0590™ -0.0629™ -0.5256" -0.4701"
(0.0289) (0.0283) (0.2609) (0.2534)

X -0.0094 -0.0037 -0.0084 -0.0339
(0.0107) (0.0116) (0.0857) (0.0924)

Investment 0.0054 0.0062
(0.2007) (0.2036)
B/M 1.0741™ 1.0881""
(0.081. (0.0835)
Size -0 /484" -0.0487"
(0.0195) (0.0197)

Profit -0.0131 -0.0101
(0.0243) (0.0220)
Market 0.4733™ 0.4733™
(0.0477) (0.0488)

Firm & Year Eff. Yes Yes Yes Yes
Obs 9434 9181 9294 9043
R? (%) 67.33 70.83 67.50 71.00

Note: This table presents the OLS estimates of Eq. (10) and their variations with different proxies. X denotes the
HEducationadj in Columns (1) and (2), and HSKill in Columns (3) and (4). HEducationadj represents the
proportion of workers with high education in a firm multiplied by the natural logarithm of the firm’s annual
average wage. HSKill indicates the firm’s proportion of high-skill workers. Both HEducationadj and HSkill are the
proxies for labor adjustment costs. The regressions use the sub-sample of the firms with information of staff
education level and specialty collected by the Wind Database from 2011. All coefficients are estimated with

standard errors robust to White heteroskedasticity and clustered by firm. The standard errors are reported in
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parentheses. ™™, " and " denote statistical significance at the 1%, 5% and 10% levels, respectively.



Table 11 The Effect of Labor Supply with Alternative Proxies

1 ) ©)) 4 ®) (6)
Hiring -0.9560™" -0.8655™" -0.9572™" -0.9310™" -11.63417"  -13.6184™"
(0.1645) (0.1664) (0.1735) (0.1775) (2.4593) (2.5715)
HiringxX 2.3903" 22337 0.2487™ 0.2515™" 16.2626™" 19.1197°
(0.4675) (0.4716) (0.0501) (0.0513) (3.4701) (3.6284)
X -1.6556™" -1.2901™" -0.1435™" -0.1186™" -0.4460™" -0.6664""
(0.1139) (0.4795) (0.0094) (0.0430) (0.0654) (0.2464)
Investment -0.2267" -0.2°7% -0.2380"
(0.1083) .1079) (0.1081)
B/M 0.5713™ 0.5743™ 0.5776™"
(0.0475) (0.0474) (0.0474)
Size -0.0305" -0.0305" -0.0303"
(0.018) (0.018) (0.0179)
Profit 0.0002 0.0002 0.0002
(0,001} (0.0019) (0.0019)
Market 0.3218™ 0.3021"" 0.2806™"
(0.0244) (0.0128) (0.0085)
Firm&Year Eff. Yes Yes Yes Yes Yes Yes
Obs 15571 15289 15571 15289 15571 15289
R? (%) 61.54 63.59 61.53 63.59 61.29 63.61

Note: This table presents the OLS estimates of Eq. (11) and their variations with different proxies. X denotes the
Employed® in Columns (1) and (2), CTEmployed® in Columns (3) and (4), and LFPR in Columns (5) and (6).
Employed® represents China’s annual employed population growth, CTEmployed? represents the annual employed
population growth in cities and towns, and LFPR indicates the labor participation rate. As in the data treatment in
Table 8, we use the percentage point as the measurement unit of Employed® and CTEmployed? in regressions due to

the relatively small magnitude of the growth rate. All coefficients are estimated with standard errors robust to

*****

White heteroskedasticity and clustered by firm. The standard errors are reported in parentheses. ", ““ and " denote

statistical significance at the 1%, 5% and 10% levels, respectively.



Highlights:

e Hiring is negatively related to the expected stock return from the discount rate
channel.

e The negative relation becomes steeper if the firm’s employment frictions are
higher.

e Positive labor supply shock leads to a flatter return-hiring relation.



