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An Analysis of the Employment Adjustment Behavior of
Japanese Firmsin the 1990s Using Financial Datal

Abstract

In this paper, we analyze the structural changes in Japdinese em-
ployment adjustment behavior during the recession thairoed after the
bubble economy collapsed. The negative profit employmgnstadent hy-
pothesis is a popular hypothesis for explaining Japanese’femployment
adjustment behavior. We verify the hypothesis using firsrdata. We use
a model in which the deficit can influence the adjustment kiehakrough
two effects. One is the cost of adjustment, and the otherak&atl amount
of employment. We also analyze the influence of the structiranges on
the employment adjustment behavior of large Japanese fiegisifing in
the mid-1990s. The main results are as follows. 1) The spéedijost-
ment in deficit years increases until the first half of the X)%xcept for
the period of the bubble economy. 2) From the late 1990s, ffleeteof
the deficit becomes insignificant. This result suggestsutstral change.
3) The deficit influences the employment adjustment behakimugh not
only the adjustment cost, but also the desired amount of@mmnt. This
result suggests the existence of liquidity constraintsiclvifiorce firms to
reduce employment.

JEL Classification Codes: D21, J23
Keywords Employment adjustment, Dynamic panel data analysis, tNegarofit
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1 Introduction

The negative profit employment adjustment hypothesipopular hypothesis for
explaining the employment adjustment behavior of Japafigss. Under this

hypothesis, rapid reduction is done when the firm exper®@ackarge deficit or
deficits in 2 successive years. This can be explained asvelldhe firm is pres-

sured into reducing employment by the capital market, arditbrkers weakens
their resistance in such a situation.

An economic recession persisted for over a decade afterditepse of the
bubble economy in 1991. However, the recession began havesgious impact
on the labor market in the late 1990s, rather than immegiatitér the bubble’s
collapse. In a study on the recession, Chuma (2002) examiaeso data and
micro data. He argues that the recession following the ps#iaf the bubble was
as serious as the recessions that occurred after the firstigig in the 1970s.
Nitta (2003) suggests that the adjustment behavior in theghenmediately after
the bubble’s collapse can be explained by the negative @djiitstment hypoth-
esis. He suggests that this structure of adjustment wasiffietet from either
the recession after the first oil crisis in the 1970s, or tleession caused by a
strong yen in the 1980s. However, after the financial critis9897-98, he found
a sharp increase not only in the adjustment of working hdarsalso in the ad-
justment of the number of employees. For example, the ratevofuntary sepa-
ration increased. He argues that the structural changeeddrtiployment adjust-
ment system must be examined. Muramatsu (1999) suggestuttaa change
could occur because the function of the employment buffeygd by small and
medium-sized businesses and by construction businessdsstalt is necessary
to examine empirically whether the firm's employment bebaghanged after the
financial crisis of the 1990s. If there is a structural chamgealso need to verify
the negative profit adjustment hypothesis.

The partial adjustment model is widely used in studies oflegmpent adjust-
ment behavior because it is easy to interpret. When a firmstglgmployment, it
may not achieve the instantaneous optimal amount of emp@ayirecause there
is an adjustment cost, and both revenue and cost must beleoadito determine
the amount of employment. The ratio between the actual atichapamount of
employments affects the speed of adjustment. Losing exaekers, bargaining
with workers, and damage to the morale of remaining workezseaamples of
employment adjustment costs. Numerous empirical studidapan have applied
the partial adjustment model to aggregated data in JapamatShka and Ishihara,
1977; Shinotsuka, 1989; Muramatsu, 1983). In those stutiespeed of adjust-
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ment is compared among different countries, different firres and different
periods. Hamermesh (1989) raises an objection againstaatiises as follows.
We observe smooth employment adjustment as described pathal adjustment
model when we use aggregated data. This happens even ifleatagjusts labor
input in a lump sum, because data are aggregated among neanty plhere the
timing of adjustment is different. Therefore, empiricabfrses applying the par-
tial adjustment model to aggregated data does not revebhétiavior of individual

firms. Hamermesh proposes a switching model where the adpms$tis done only
when the desired amount of adjustment becomes large enblagshows that his
model, by using the plant-level data, is better than thegaatljustment model,
for analyzing micro data. On the other hand, Hildreth anda®&1{(1998) find that
the partial adjustment model is better than Hamermesh’ssialden applied to
the plant-level data of a Japanese firm.

Recently, studies using firm-level financial data of Japariesis have been
conducted in order to analyze firm behavior that cannot bioegh by aggregated
data. In particular, there are a large number of studiesttaanine the effects of a
firm’s governance structure on its employment adjustmenaer (Noda, 1998
and Tomiyama, 2001). Indices of firm’s financial status areeovariables that
affect the firm behavior. As the model proposed by Hamermibghadjustment
cost changes if periods are different, even in the same fitmudga (1997, 1998)
is a representative study of the employment adjustmentvi@hen Japan that
uses such a model. He empirically shows the charactergtiacapid adjustments
occur after a large deficit or two consecutive deficit yeasssuggested by Koike
(1983), Muramatsu (1986) and Kagono (1995).

While Hamermesh (1989) assumes that employment adjusten@noihe when
the desired amount of adjustment becomes large enoughg&uses the partial
adjustment model where the speed of adjustment changediait gears. He
empirically shows that the employment adjustment is notetesl in a business
depression unless the depression is serious, but it is ®ckaua lump sum in
deficit years. We can interpret this as follows. The adjustnoests, such as
bargaining with workers and damage to workers’ morale, valteduced when the
firm faces a bankruptcy because the workers’ resistancatoissals is weakened
by the threat of bankruptcy. In addition, the possibilitybainkruptcy makes the
financing costs increase. As a result, the cost of adjustdeaneases.

In this paper, we examine the negative profit employmentsaajent model,
which is a popular model describing the employment strigctudapan. We also
investigate the structural change of the firm's employmeijastment behavior
around the financial crisis of the 1990s. Statistical infees are done by apply-
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ing a modified partial adjustment model to the financial détadividual firms.
There are two problems with many studies using the partipisttient model.
One is that in these models, the governance structure anttfaaituations af-
fect only the speed of adjustment. Yasui (2005) points oait iths necessary to
consider other effects on the desired level of employmemweéver, he did not
use a model which considers other effects. In this papernweduce a dummy
variable that indicates the firm is in a difficult profit siticat. The variable in-
dicates whether or not the firm has experienced losses in tnwsecutive years
until the end of the previous year. This variable affectsehgloyment adjust-
ment behavior through both effects. Thus, we can measuffées on not only
the adjustment speed, but also the financing cost. The othbtgm with many
studies using the partial adjustment model is that regiriston the parameters
are ignored. The model becomes nonlinear, even if we coneidg the effect
on the adjustment speed. In previous studies, the restrcn the parameters
derived from the nonlinearity of the model were ignored dmelgarameters esti-
mated by a linear model. The parameters are difficult topmegif the estimation
is done ignoring the restrictions. We resolve this problgnusing the nonlinear
Generalized Method of Moments (GMM) estimation.

We use data for 4 periods, 1978-1983, 1984-1990, 1991-1997 298
2004, and analyze the panel data for each period. Thesalpegspectively in-
clude the second oil crisis, a recession caused by the sggmghe bubble’s col-
lapse and the recession after the financial crisis. We spaityfiexamine whether
or not the adjustment behavior is consistent with the negatiofit adjustment hy-
pothesis in the fourth period. Since the hypothesis corsidgular (permanent
or full-time) workers of large firms, we focus on large Jamnenanufacturing
firms. In addition, we investigate the employment structme its change in a
more general way by modeling the two effects of deficit.

This paper is constructed as follows. Section 2 presentsransuy of the
conventional partial adjustment model, introduces our @hodnd explains the
estimation method. In Section 3, the data is explained. bii@®4, the results
of the estimation are reported and discussions given. Itideb, concluding
remarks are presented.

2 Model and Estimation Method

In this section, we first explain the conventional partiguatment model. We
propose a modified model which allows for the two effects i 2.



2.1 Partial Adjustment Mod€

We explain the conventional partial adjustment model. Wiae that the firm
maximizes the present value of the total profit in the futWé consider the ad-
justment costs mentioned in the previous section. The ithgaof the firm’s em-
ploymentin yeat, L; is obtained as (Gould, 1968; Muramatsu, 1983 and Nickel,
1986),

L — L1 = A (L —Le_1), (1)

wherelL{ denotes the optimal (logarithm of) employment at the eluiim. A
is the coefficient of adjustment and indicates the speed jasadent.A usually
satisfies the condition of 8 A <1, and a larger value of means a higher speed
of adjustment. Since it is easy to interpret, this model sdus many empirical
analyses of employment adjustment (Hamermesh, 1993 andrivisu, 1995).
This model does not assume that different types of workeis) as regular and
non-regular employees, exist. However, this model is blétéor our purposes
because we obtain it from a dynamic profit maximization peabivhich account
for the two types of the employees, under an appropriatengsson. The as-
sumption is that the adjustment of regular employees chetfinm while that of
non-regular employees does not.

In many studies on the firm behavior in Japan, the vaeckas been introduced
as shown in the following equation to analyze the factorsdffact the coefficient
of adjustment.

Lt —Li_1= ()\o-l—)\]_V)(LEk — Ltfl). (2)

As v, indicators of the governance structure of the firm such as#istence of
unions, relations to banks are used. Noda (1998) shows libagxistence of
unions reduces the speed of employment adjustment usindatiaecof unlisted
companies from the period 1988-1994. Tomiyama (2001) ta&#se of the re-
lations to thamain bank She analyzes the variables that characterize the coeporat
alliances and the main bank system using the data of 644 fions the period
1980-1996. She finds that the firms which are strongly rekatéteir main banks
have small coefficients of adjustment. She also finds th&tgebaracteristic does
not change in deficit years. In addition, she found that thenfting cost affects
the speed of adjustment. Urasaka and Noda (2001) show tlpddyment adjust-
ment is slow if an employee is promoted to a manager and iff thetmanager or
his family member is a large shareholder. They also inditzethis difference
between two cases became small during the recession p&88d-{1994).
Suppose that the speed of adjustment changes in years.ckihiawlices are



introduced as variables that influence the employment ardprgt behavior in pre-
vious studies. As noted in the previous section, Surugaf)l@one of the rep-
resentative studies that consider the negative profit adprg hypothesis. He
shows that a deficit accelerates employment adjustmentdnysaigy as a dummy
variable that indicates deficit years. The statement tresgeed of adjustment
increases in deficit years is also considered in many sttildi&snainly focus on
the governance structures as presented above.

Komaki (1998) analyzes the panel data constructed fromateeaf 1316 firms
in the period 1981-1996, while Suruga uses the data of onlymisfand does
not do a panel analysis. He finds that two consecutive dg®ats significantly
make the speed of adjustment increase in the non-manufagindustry and in
9 out of 19 sectors of the manufacturing industry. While $arexplains the
behavior of firms that experience a large adjustment of eympémt by the deficit,
Komaki examines whether or not the deficit triggers emplaynaeljustment in
listed companies. On the other hand, from Komaki’s resudikdda and Takehiro
(2001) argue that the negative profit hypothesis is not stipgan some sectors.
They analyze the data of 42 firms of 4 sectors during the per@®—-1999 and
find that this hypothesis is not appropriate to many firms. yTérgue that this
hypothesis cannot apply to some types of industry. Okui4{2@0alyzes the data
of the period 1990-1999. She shows that the adjustment sgdisted firms in
the information service industry is greater than that ottie machinery firms.
She shows that the adjustment speed becomes greater asstietalvalue of
the change rate of outsourcing expenses is greater. Thisated the trade-off
between outsourcing and employment. In addition, she findeuwdence of an
increase in the adjustment speed when the firm faces two catingedeficit years.
She argues that the inconsistency between this result anayfhothesis that the
adjustment speed increases in deficit years as indicatdueljyrévious studies is
due to the period of the data. Yasui (2005) analyzes the datedirms which
belong to 6 manufacturing sectors and confirms that uncgytaifects not only
investment behavior, but also the employment adjustmemaber of the firms.
He assumes that the firm uses an AR(1) model to predict theuptiots of the
next year with the growth rate of the previous 10 years. Hs tisestandard error
of the AR(1) model as the index of uncertainty, and confirnas the uncertainty
slows the speed of adjustment down for 5 out of 6 sectors. @§2007) analyzes
the panel data that include not only the data of large firmsalso the data of
unlisted small and medium-sized firms constructed from therordata of the
Financial Statements Statistics of Corporations of Migisf Finance. He finds
that the employment adjustment behavior of small and mediized firms are
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affected not only by excessive debt of the firm, but also bydtteude of the
financial institutions towards lending.

2.2 Moded Allowing for the Two Effects

In the previous subsection, we reviewed the previous studldey expand the
partial adjustment model of Equation (2) in order to evauhe influence of the
focused variable on the adjustment coefficient. However, indices that asged|
to the attributes or management of the firm can have an efteobmy through
the coefficient of adjustment, but also through the desgweellof employment;.
Therefore, we propose a model that allows for effects bathudhL; and through
the coefficient of adjustment. These two effects were eilliconsidered by
Yasui (2005) for the first time. Although he suggests thattthe effects are
important, he does not use the model containing both effétis model proposed
in this subsection includes these two effects.

To analyze the panel data, we represent the firm and time bndieesi(=
1,...,1)andt(=1,...,T) respectively. We express the simplest partial adjustment
model as

Lit —Lit—1 = A(Lj; — Lit—1) + i + Vit, (3)
wheren; is the individual factor and; is the error term. Here, following the
Noda and Yasui, we defirlg; as

Li = o+ agYi + oW (4)
The variables are defined from the annual financial data sl
Lit = logNj,
Yit = logyi,

Wi = log(wit /Tit),
Nit = number of employees
yit = production
= sales and operating revendé@ventory for sale at the beginning of the year
+inventory for sale at the end of the year
wit = labor cost per capita
= (labor expenses and employees welfare expensasor and welfare expenses
/number of employeés and
ri = interest rate= interest expense and discount premjtiotal liability.
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Although variables such ag are predicted values by the firm, this paper as-
sumes perfect foresight. The definitionsMf, Xi; andw;; are the same as those
in previous studies. The definition of the interest natdollows that of Nakao
(2004).

In order to examine the negative profit adjustment hypothese define the
index that expresses deficit years in a similar way to prevgiudies. We define
the dummy variabl#/; ;1 that implies negative values of the ordinary gaipin
two successive years as

1 if ordinary gain is negative in year 2 andt — 1

Mit—1= (Mt—1<0,m; »<0),
0 otherwise

Here, on the basis of the negative profit adjustment hypahes formalize the
effects of this variable on employment adjustment. Fiettuk consider one effect
that changes the coefficient of adjustmenfas Ag+A1M;t_1. From equation
(2), we have:

Lit —Lit—1 = (Ao+A1Mit—1)(Li —Lit—1) +ni+vi, and
Li = do+ a1Yie + aaWi.

Therefore, the model can be written as

Lit = (1—Ao)Lit—1—A1Mit—1Lit—1+Aoto+ A1aoMit—1+ ApazYit
+ A101Mit—1Yit + Ao W + A1 oMt 1Wh + 1 + Vit (5)

Next, we consider the other effect that change the desirgdiogmentl; through
the financing cost. This model is written as

Lit —Lit—1 = Ao(Lj —Lit—1) +ni+ v, and
Lii = oo+ a1Yi + oW + azMi 1

by introducingM; ;1 into the equation oL;. The estimation equation is written
as

Lit = (1—Ao)Lit—1+ Aoao+ Apa1Yit + Aga2Wit + Aoa3Mit—1+ ni + Vit.

1We must be careful to interpret the estimation result, beedhis definition of labor cost may
produce a mismatch between the total labor cost and the muwhkenployees, as pointed out by
Nakata and Takehiro (2001). The definition of the number oblegrees can be different among
firms. Nevertheless, our data provided by Nikkei NEEDS isdamn the ordinary financial data,
but is improved by Nikkei's own investigation and procegsiBee the NEEDS-FinancialQUEST
code book by Nihon Keizai Shinbunsha for details.
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As the financing cost noted above, we consider pressure fmeestors to reduce
the level of employment through the financing cost. Thewatés of the finan-
cial institutions towards lending is one example (Ogaw#®720 In other words,
investors’ intentions may not be fully expressed only inititerest rate of lend-
ing. The desired amount of employment may be reduced byidasisnade by
the investors, such as the decision not to lend, or by a dacegeed by a neg-
ative evaluation of the firm in the capital market. Generatlys not reasonable
to assume that only one of these two effects is valid at a timéhis paper, we

consider both effects and write the model as:
Lit —Lit—1= (Ao+A1Mit—1)(Li¢ —Lit—1) +ni+ v, and ©)
Lii = oo+ a1Yi + oWt + asMi ;1.

We combine these equations and rewrite them as

Lit = (1—Ao)Lit—1—A1Mit—1Lit—1+Ao0o+ A1aoMit—1+ Apa1Yit
+ A101M; ¢ 1Yit + Aoa2Wit + A10oM; ¢ Wit 4 AoazMit—1 4+ A1a3Mit_1
+ N + Vit
= h(xit, 8) + uit (7)
where

Xit = (Lit—1,Yit, W, Mit—1)",
6 = (Ao, A1, 00,01,02,03), and
Uit = 1i + Vit.

Mit—1 in the first and second equations in (6) implies the effectadicit through
the adjustment cost and through the desired level of empoynrespectively.
This model includes the two models above, and can represémelfects.

Many studies estimated Equation (5) regarding it as linetdr mo restrictions.
Ignoring restrictions may cause some problems. For instahthe signs for the
termsYi, M t_1Yit, Wit in (5) are all positive, the sign for the ter ;W must
be positive. In this paper, we estimate the nonlinear esibimaquation (7), which
includes Equation (5) by the nonlinear GMM. Since EquatiOnrfcludes a lag of
the dependent variable and the individual effgcon the right hand side, we use
the orthogonality conditions per Arellano and Bond (1991)e assume that the

2The panel data model that include a lag of the dependentiaiimthe explanatory variables
is called a dynamic panel data model. The model has beerebciiwvestigated in recent years
(Arellano and Bover, 1995; Ahn and Schmidt, 1995, 1997; Belhand Bond, 1998; Baltagi,
2005; Kitamura, 2005 and Hayakawa, 2007).
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term that is not correlated tg is the constant term and that the others variables
are all predetermined.

3 Data

We use the financial data of individual firms provided by NiKKEEDS-FQ (un-
consolidated accours The NEEDS-FQ is based on the annual financial reports
of the firms, and is improved by Nikkei's own investigatiohincludes firms that
submit financial reports as well as leading unlisted firmse d@bfinition of the
number of employees can be different among respondent firmos there are no
formal definitions used for the annual financial data. In @pte, the number of
employees is defined as the number of regular employeesitpaire adjustment
cost$.

We use the data of the manufacturing firms where (i) the agenagnber of
employees in the periods are greater than or equal to 3D@héisettling months
do not change during the periods, and (iii) no necessarysit@m missing in the
periods. In order to measure and compare the effect of thadialaindex on
the employment adjustment behavior, we collected datahesd four periods:
1978-1983, 1984-1990, 1991-1997 and 1998-2004. Betwe&hali8l 1983,
the second oil crisis was experienced and there was an upveard in the un-
employment rate. The period 1984-1990 includes a recesaigged by a strong
yen around 1986, and the successive bubble economy unghithef 1990. The
period 1991-1997 includes the recession following the mivbollapse, and the
weak recovery after that. The Hyogoken-Nambu earthquakarced in 1995.
The rate of the consumption tax was raised, and large finkinsigutions went
bankrupt in 1997. The unemployment rate fluctuated aroua®®s level un-
til 1990, rose moderately beginning in 1991, and increaspdlly in the period
1998-1999. In the period 1998-2004, the unemployment ragealways above
4% and was above 5% for about 2 years. As suggested in thepsssiudies, we
expect that the result is consistent with the negative pngpbthesis with respect
to the first 3 periods, 1978-1983, 1984-1990 and 1991-19fisasomewhat

3Nakata and Takehiro (2000) attempt to examine transfersgrttte group firms by using
consolidated accounts data. However, they just indiresuliiggests the possibility of transfers
since the number of employees is not recorded in consotidateounts.

4Some firms may consider part time workers to be regular eneggy However, it was not
possible to distinguish which firms these were.
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different from those periods in the last period, 1998—200here are firms that
became pure holding companies motivated by the revisiomeodhti-trust regula-
tions in 1997. Hence, we looked for firms whose employmeihbibw 50% in
one year, checked their history, and omitted them from tingpéa of the period
1998-2004. As a result, the numbers of firms are 880, 792, 88®8&5 for the
sample periods 1978-1983, 1984-1990, 1991-1997 and 1998-2spectively.
Monetary values are all adjusted by the GDP deflator for eaein yeported by
the Department of National Accounts, Economic and SocialeBech Institute
(ESRI), Cabinet Office of the Japanese government. The suynoh#he data is
given in Table 1. There is a downward trend in the average reumbemploy-
ees (i), from 2,882 in 1978-1983 to 2,157 in 1998-2004. Its ratehznge
(Nit /Ni t—1) increases once from.d0 in 1978-1983 to .D1 in 1984-1990, then
decreases t0.99 and 097. The amount of productiorny{() and the wagew;) are
in an upward trend, and the interest ratg) (s in a downward trend. The ratio of
ordinary gain to productiomg;_1/y;t—1) increases to 0471 once, then falls to
0.0371 and slightly rises t0.0391 in 1998—-2004.

The total number of employees for each period are given inregyl (a)—(d).
Note that the levels are different among the periods becddgseumber of firms
included in each period are different. In (a) and (b), the benof employees
declines in 1976-1979 and 1985-1988 by roughly 170,000 &r@D®, respec-
tively. After the bubble’s collapse, it declines by abou0Z®0 in 1992-1997 in
(c). The number of employees declines steadily in the per8i6—2004 and the
amount of the decline reaches approximately 640,000. Thlwuabof production
does not show any noticeable fluctuation until 1990, excapt®79, the year the
second oil crisis occurred. On the other hand, it increastsden 1994 and 2004
in contrast to the reduction in the employment.

SMuramatsu (1999) and Nitta (2003) suggest that the straatfiremployment changed in
1997-1998. However, Kobayashi (1995) suggests the stauofilemployment changed in 1993—
1994. He traces the change back to the first oil crisis and eoespthe employment adjustment
behaviors of several large firms in the iron and steel ingudtie suggests that the structure of
employment changed during this earlier period becausemybtue-collar workers of the affiliate
firms became the targets of employment adjustment, but &leotly hired blue-collar workers
and white-collar workers became the targets of employmdjosément beginning in 1993-1994.
Since our data do not record the attributes of workers that Ipearelated to the selection of the
targets, we consider the structural change to have occurE@b7-1998.
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Table 1: Summary of Financial Data of Firms

Variable Average Standard Deviation Median Min. Max
1978 (1975)-1983
Ni  2882.4 6548.8 1116.5 169 75549
Nit /Nit—1 1.00 0.08 1.00 0.40 2.97
yi  99631.1 380500.3 23005.7 490.7 12017883.9
Wit 3.6 2.6 3.4 0.2 33.7
rit 3.4 2.6 3.0 0.0 30.6
Wit /Tt 171.2 363.9  103.2 21.9 8627.0
M 1/yit-1  0.0413 0.0544 0.0352 -0.4706 0.3576
| 880
1984 (1981)-1990
Ni  2732.6 6698.6 1051.0 209 79801
Nit /Nit—1 1.01 0.07 1.01  0.48 1.77
yi 111630.6 335286.8 30959.9 619.9 7605425.5
Wit 4.8 2.2 5.0 0.3 17.5
rit 2.4 1.6 2.2 0.0 18.7
Wit /Tt 427.9 2230.9  208.7 33.6 92461.6
M 1/y¥it-1  0.0471 0.0512 0.0404 -0.3143 0.3818
| 792
1991 (1988)-1997
Ny  2487.6 5712.4 1022.0 177 81488
Nit /Nit—1 0.99 0.09 0.99 0.21 4.81
yi 120946.5 304883.1 36259.9 789.2 3943718.5
Wit 6.1 2.1 6.2 0.3 24.1
rit 1.7 1.2 1.5 0.0 11.5
Wi /rii  1045.3 6933.7  397.7 29.7  477408.2
M 1/y¥it-1  0.0371 0.0558 0.0319 -0.5592 0.4011
| 986
1998 (1995)-2004
Ni  2156.7 5015.9  832.0 134 67912
Nit /Nit—1 0.97 0.10 0.98 0.15 3.06
Vi 158746.3 502731.3 38900.2 622.3 9273470.9
Wit 7.9 2.9 7.7 0.4 36.8
rit 0.8 0.7 0.7 0.0 16.3
wi/ri  3257.4 Pe07.8 10692 546 2464659
Mt 1/y¥it-1  0.0391 0.0547 0.0320 -0.5002 0.4938
| 985

Yit, Wit : million yen. rit: %
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Table 2: Estimation Result for Adjustment Model with Dummgridble M; ;1)
Indicating Two Consecutive Deficit Years

1978-1983 1984-1990 1991-1997 1998-2004

Ao 0.268xxx  0.361x*x  0.318x**  0.385%xx%
(0.019) (0.018) (0.017) (0.023)

A1 0.037xx —0.047*x 0.485«+x  0.058
(0.016) (0.022 (0.039 (0.043

Qo 5.864%xx  5.243xxx  5.22%xx  5.255%xx%
(0.176) (0.150) (0.353) (0.363)

ar 0.167xxx  0.228x%x  0.274xxx  0.364*xx
(0.019) (0.015) (0.036) (0.037)

a; —0.065«xxx —0.085%%x —0.173x*%x —0.318xx
(0.014) (0.008) (0.010 (0.016)

az  —0.139%x*x  0.022 —0.105x*+  0.006
(0.027) (0.023) (0.039) (0.022)

* Significant at 10% level.

** Significant at 5% level.

*** Significant at 1% level.

Robust standard errors are given in parentheses.

4 Resultsand Discussion

Table 2 shows the estimation results for model ();_1 is the dummy variable
that indicates two consecutive deficit years. Under the tvegprofit hypothesis,
the adjustment cost is reduced in deficit years. Hence timefeigparameted; is
expected to be positive. The hypothesis also implies thatideation of the profit
situation reduces the desired employmgnthrough the increase of the financing
cost. That is, the sign for parametes is expected to be negative.

In this paper, we divided the whole data into four periods/8&9983, 1984—
1990, 1991-1997 and 1998-2004. First, we investigateddiraation results of
each period. The result for 1978-1983 is as follows. Thesddjant coefficient
of the ordinary years)o, is 0.268 and that of the deficit yeardy + A1, is 0.305.
Hence, both figures are in the range between 0 and 1s significant at the 5%
level and its sign is consistent to the expectation of thatieg) profit hypothesis.
However, its absolute value is small, and we can state teaigk of the speed of
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adjustment due to the deficit is not high in this sample perumg] the effect on
the desired employmettf;, is estimated to be-0.139 and significant at the 1%
level. This means that the desired amount of employmentraecby approxi-
mately 13% in the deficit period. Furthermopg,is as small as 037. Therefore,
according to the negative profit adjustment model, thisltésylies that the ac-
celeration of adjustment is due to the reduction of the ddsemployment_;
rather than to the reduction of the adjustment cost. We pusly mentioned that
employment adjustment can be accelerated in deficit ye@aulse the workers’
resistance to dismissals becomes smaller and the adjustostris reduced when
the firm is in financial difficulties. However, the result ingd that such an effect
was not large.

The reduction of the desired employment in deficit years camiplained
as follows. In principle, the demands for input factors sashthe labor force
are determined by the demand for production, the factoepriand the produc-
tion technology, regardless of the past profits. On the dihad, as revealed by
Tomiyama (2001) and Ogawa (2007), relations between thedimdnthe financial
institutions are significantly correlated with the demaad I&bor input. In the
estimation equation (7), the interest rate, reflecte®\pyis the only factor that
affects the financing cost. However, the attitude of invessdso affects financing
costs, but is not observable from our data. Tomiyama shoatsthie adjustment
is slow for those firms which have close relationships wigdrtimain banks. She
points out the existence of liquidity constraints that cerftem asymmetry of in-
formatiorf. Liquidity constraints are financing difficulties of payntémthe short
term. Tomiyama implies that they are relaxed because tha bank has more
information about the firms than the other investors. Unugridity constraints,
deterioration of the profit situation decreases the degredloyment through a
rise of the financing cost. In other words, signaling emplegtreduction im-
proves the evaluation of the firm in the capital market and enai@ the increase
in the financing cost. Based on the discussions above, weltamdhe follow-
ing interpretation. The positive estimateaf means that the deficit increases the
financing cost to reduce the desired employmignt This is consistent with the
suggestion of Tomiyama. The parameter for productignand the parameter for
the ratio of the interest rate to the wage, are estimated as167 and—0.065.
They are consistent with the expected signs of Equation (7).

5Tomiyama also notes that the possibility of institutionafplementarity cannot be ruled out
since the quantity of human capital cannot be captured filmendita. Under the institutional
complementarity hypothesis, monitoring by the main baokvsithe employment adjustment of
the firms with large human capital and accelerates that dirims with small human capital.
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The period 1984-1990 includes a recession caused by thgstem, and the
bubble economy. Whildg, the adjustment coefficient of ordinary years i36l,
A1 is —0.047 and significant at the 5% level, indicating the sign oppds that
expected from the negative profit adjustment hypothesiscaiesee from Figure
1 (b) that the employment reduction after the recessiorsazhby the strong yen,
is smaller than those of the other three periods. We can se¢hé total num-
ber of employees is in an upward trend during the bubble eognand slightly
increases throughout this period. It is quite likely tha #ign of the estimates
IS opposite to our expectation because there was an exeassinand for labor
during this period, while the negative profit adjustment glassumes employ-
ment reductioh On the other handys is not significant at the 5% level. This is
explained as follows. A negative profit caused by capitatstnent was different
from one caused by deterioration of the profit situation. &mse excessive land
speculation is a noticeable feature of the bubble econdnsynatural to consider
that capital investments were actively done.

1991-1997 was the period immediately after the bubbleapsé. The ad-
justment coefficient of ordinary years is308, which is close to the prior periods.
However,A; and the coefficient of negative profit yeadg ¢+ A1) increases to as
much as 679. This increase is expected by the negative profit hygah&Ve
can say that the hypothesis explains the employment adgugtbehavior of the
large Japanese firms in this periaak is —0.105, which implies that the desired
employment decreases approximately 10% in the deficit yelrs means that
the effect through the financing cost is also large. We cartlsaythe firms in
difficult profit situations performed large employment adjoents in this period.

In 1998-2004, while the adjustment coefficient of ordinaeans is 0385,
the largest among four periods; is not significant. Sinc&s is not significant
either, the negative profit hypothesis cannot be supportehis period. Under
the negative profit hypothesis, we explain that the speedijosanent increases
because the deficit lets the workers and capital market khatvthe firm may
be close to bankruptcy. The fact that the knowledge of theideibes not affect
the speed of adjustment is interpreted as follows. In thimodethere was other
information besides that about the deficit. That informatitay consist of the fact
that the firm will be in difficulty because of the recession loé entire Japanese
economy.

"We are not concerned with generalization that introducgsasetry between employment
expanding and contracting processes. For such discussiemsfor example, Hamermesh (1993)
and Hamermesh and Pfann (1996).

80gawa (2007) also suggests that the financial situatiorfsedb&inks affect their lending atti-
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In the rest of this section, we analyze the transitions ofghmeters as a
time seriesAg, the adjustment coefficient of ordinary periods, does notsény
noticeable moveA;, the change of the adjustment coefficient, is significant un-
til 1997 except for the period of the bubble economy. It issistent with the
negative profit hypothesis. On the other hand, it is not §icant for the period
1998-2004 and a change of employment structure is suggesiesl not signif-
icant for the periods 1984-1990 and 1998-2004, while the isigxpected. The
significance of this parameter implies that the deficit clesnfe desired amount
of employment. Therefore, except for the period of the belzyid 1998-2004,
employment reduction was done regardless of the firm’'s tsitma The firm’s
employment adjustment behavior is highly affected not dnhythe production
technology, but also by the pressure from the capital market

a1, the parameters for the production, increases. 460 0228, 0274 and
0.364. a5, the parameters for the ratio of the interest rate to the wagereases
as—0.065,—0.085,—0.173 and—0.318. In particularay significantly increases
in the last period. These are explained as follows. Adjustroéworking hours,
which is another important feature of the Japanese employadgustment behav-
ior, was widely done in the period. Consequently, the défifieres of this parameter
became large among firms that needed to adjust employmeus, Ttte value of
this parameter became large. Nitta (2003) suggests thatiiheture of employ-
ment changed around 1998. Changing working hours has beajoamethod of
employment adjustment. He argues that many firms began tweetheir num-
bers of employees when the adjustments of labor input byniethod reached
their limits. The estimates af, increased, consistent with Nitta.

The estimation results indicate that the two effects of teékcd on the em-
ployment adjustment behavior changed around the finangsé en 1997-1998.
Muramatsu (1999) also discusses how the employment steuciianged after the
financial crisis rather than immediately after the bubbteiaps€. As we dis-
cussed in the early part of Section 1, Muramatsu argues hieaunction of the
employment buffer by small, medium-sized and construdtigsinesses had been
weakenedf’. We also found that the employment adjustment behaviorelittye

tudes towards some firms.

°We do not consider the attributes of workers, the employrmentract and the methods of
employment reduction. Thus, as Kobayashi (1995) pointstbatstructural change in the targets
of employment adjustments might have been started imnedgaiter the bubble’s collapse. Since
analyzing such a change requires more precise data thanaicould not examine them.

10Data that indicates such a function by small and mediumdsizens has been observed re-
garding the employment adjustment after the first oil ci(Sisinotsuka and Ishihara, 1977).
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manufacturing firms had changed around that time.

5 Concluding Remarks

In this paper, we analyzed the validity of the negative peafjustment hypothesis
and structural change of the employment adjustment behasiog the newly de-
veloped modified partial adjustment model. We used the gahality conditions
of Arellano and Bond (1991) and calculated the consistamhasors by applying
the nonlinear GMM. Thus, we resolved the problem of incdesisy among the
signs of the parameters which arise when we estimate thelrasddinear model.
As an index of the deficit years, we used the dummy variableiticiicates two
consecutive negative values of the ordinary gain. We obththe following re-
sults by analyzing the panel data on the large manufactirmg for four periods.
Except for the period of the bubble economy, we confirmedttiehegative profit
adjustment hypothesis was valid. In contrast, there waside®rce that the deficit
affected the employment adjustment behavior after 1998il U897, the deficit
reduced the adjustment cost and the desired amount of empidy We found a
relatively large change in the latter effect. This was shawyrthe model where
the deficit affects the employment adjustment behaviomdinawo effects. This
suggests that the existence of liquidity constraints aeddgficit forces firms to
reduce employment by the higher financing cost. Therefbeerdsults of this pa-
per suggest that firm employment behavior changed around-1998, and that
this change was such that employment reduction was pertbimadependently of
the information about negative profit. This is possibly hessaan expectation of
the firm’s future deficits and the behavior of investors,aast of the past deficits
after the change, influenced the employment adjustmentimeh&Ve could not
examine another structural change of employment adjudtrttenchange in the
targets of layoffs and dismissals, which is suggested byaiabhi (1995). We
need data that enable us to identify what attributes of wer&éfect the selection
of the target of employment adjustment in a future study.
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