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1. Introduction®

Considering the level of officia and hidden uremployment figures in developed market
eoonamies, the implicit assumption o neoclasscd labour supdy models that all
unemployment is at least ex post voluntary, in the sense that the individual’ s reservation
wage is above the market wage, can hardly be maintained. Efficiency wage, implicit
contrads and insider-outsider theorists, like Azariadis (1981), Shapiro, Stiglitz (1984
and Lindbed, Snower (1988 describe processes which cause wages to loose their
market clearing function and create binding restrictions of the desired level of labou
supdy. For the modelling of labou supdy behaviour, this implies that the observed
work hous of an individual can be zero despite the reservation wage @ndtion is met.
Labour supdy models that al ow for demand side anstraints have been formulated and
estimated by Blundell, Ham, Meghir (1987, Cogan (1981), Gond (198), Ham (198),
Hujer and Schnabel (1992, Moffitt (1982 and Schnabel (1993. In these gproaches, a
number of indicators describing the regional and industry labour demand situation is
included as explanatory variables in a model equation that measures the intensity of the
constraints of the individual labour market participation decision. However, the implicit
eoonamic hypaotheses, the pdicy relevance and the motivation kehind the variable
seledion is often na clea. For our comparative US-FRG study, we therefore try to
identify demand side indicaors that are associated with clearly defined econamic
hypathesis and arguments. We test the hypathesis, frequently stated during negotiations
between trade unions and the amployers side, that a wage growth beyond the
productivity growth will have anegative dfed on individual employment probabiliti es.
Sewondy, we investigate whether an increasing investment intensity has job creaing or
labour substituting effedsin bah econamies. Thirdly, we analyse whether demand side
constraints of labou supdy can be induced by a spill -over from commodity markets.
Furthermore, we study the dfed of regional labour market condtions on employment
probabiliti es.

In an international comparison wsing structural labour supdy models it is important to
ensure inter-courtry comparability. Thisisnot atrivial issue, becaise one hasto keep in
mind the result obtained by Mroz (1987 that a variation d stochastic assumptions and
overidentifying restrictions has a quite significant impad on the parameter estimates of
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structural labour supply models. When comparing empirical labour supply models
across countries, it is indeed a striking result that the estimated parameters differ
considerably (c.f. Laisney, Pohimeier, Staat (1992) for an overview). For comparative
analyses it is therefore crucial to control the effect of different econometric assump-
tions, and especially to carefully consider the identification of the structural form
parameters in the country models. It must be guaranteed that differences of the
parameter estimates are actually due to different institutional settingsin both economies,
and not simply the result of different econometric specifications. We therefore propose
a economic justification for parameter identification in labour supply models that is
applicable for both the USA and the FRG. The procedure is based on efficiency wage
theoretical considerations and on hypotheses derived from the theory of inter-industrial
wage differentials. The necessary information on industry level, however, is usually not
provided with the available household data. For the construction of the industry level
variables needed for model identification and the testing of the hypothesis mentioned
above, we link FRG and US household data from the German Socio-Economic Panel
(GSOEP) and the Panel Study of Income Dynamics (PSID) to the OECD'’s International
Sectoral Database, which includes the relevant indicators on an identical industry
aggregation level for both the USA and the FRG.

Besides the economic focus, the paper also contains an econometric innovation: The
standard double hurdle specification, originally proposed by Cragg (1971), is extended
to a simultaneous latent three equation system including individual specific effects in
each equation. This defines a class of simultaneous random effects double hurdle
models of which the labour supply model that we employ in our comparative study is a
specia case. The econometric contribution of the paper is a convenient two step
estimation procedure for this class of models that is applicable also for modelling other
economic processes than labour supply.

The remainder of the paper is organised as follows. In section 2.1 we outline the
economic background and derive the econometric labour supply model to be employed
for the US-FRG comparison. The hypotheses that motivate the model specification are
outlined in detail in section 2.2. This section also contains our proposal for an
identification of structural labour supply models based on the efficiency wage theory
and hypotheses for inter-industrial wage differentials. A convenient estimation
procedure for the class of simultaneous random effects double hurdle models for panel
data is proposed in section 2.3. Section 3 contains the comparative empirical anaysis
for the FRG and the USA and section 4 concludes.



2. Mode specification and estimation issues

2.1 Theoretical background and econometric model

The eonametric mode that we anploy for our comparative study belongs to the dass
of doulde hurdle models originally propcsed by Cragg (19717). Blundell, Ham, Meghir
(1987, Blundell, Meghir (1987 and Blundel (1990) make use of the doulde hurdle
spedficaionto analyse labou supdy under demand side @nstraints. For the purpose of
our study, we extend the standard two equation doulbe hurdie model by alowing for
unolserved heterogeneity. Before turning to the hypotheses that guide model
spedficaion and identification, we first want to ottline the e@namic foundations of the
econametric mode.

In a neoclasscd modd, i.e. in the dsence of any demand side constraints, it is the
reservation wage @ndtion that determines whether an individual’s observed hous of
work are paositive: If the individual’s market wage exceeds the reservation wage, then
the observable work hous are identical to desired hous. If nat, the observed hous of
work are zero. Because of econamic processs that are described by efficiency wage-,
implicit contrads- and insider-outsider-theorists, e.g. by Azariadis (1981), Shapiro,
Stiglitz (1984 and Lindbeck, Snower (1983), wages can loose their market clearing
function. In such a situation, the reservation wage condtion is no longer a sufficient
condtion for observing positi ve hours of work, because some individuals can be subjed
to arationing of their desired hous of work.? This implies that the acual work hous of
an individual who is fadng such a binding constraint of his choices are zero, athough
the reservation wage condtionis met. The Neokeynesian models by Clower (1965 and
Svenson (1980, take into account demand side @nstraints of the labour supdy
dedsion, and conceive the labour suppdy processas a two step procedure. In the first
step, an individual perceives prevaili ng prices and wages and states the desired level of
labour supdy. Svensson (1980 considers a regime of stochastic zero/one-rationing
where binding constraints of the individual’s labou market participation decision are e
ante uncertain, and argues that in such a situation, the following behaviour is rational: If
a onsumer is fadng — ex post —a binding constraint of higher labou market
participation dedsion, then the desired labou suppy level is revised in ader to

The type or rationing considered here is zero/one-rationing: Either a wnsumer is subjed to a
rationing of his desired level of labour supply and no hours of work can be redised, or he/she is not,
and the desired level can be redised. An alternative concept would be proportional rationing where
al consumers are dfected by the rationing in the same way.

3



conform to the cnstraint in the adual period3. Because of the stochastic nature of the
rationing, passble future wnstraints of the labour supdy dedsion are ex ante uncertain.
Even those individuals who are fadng a binding constraint in the adual period will
maintain the path of future desired level of labour suppy, and continue to signal it to the
labour market”.

These @nsiderations essentially provide the eonamic fourdations to employ the
doule hurdle spedfication for modelling labour supdy processs. Our version d the
model consists of an equation for the desired, unrestricted haurs of work, an equation
for the market wage, and a eguation that measures the intensity of the wnstraints of
individual i’s labour market participation dedsionin periodt. Following Blundell, Ham,
Meghir (1987 we label this equation “employment (index) equation’. The
intertempora labou supdy under uncertainty proposed by MaCurdy (1985 provides
the basis for deriving an equation for the desired haurs of work (i.e. the first dedsion
step). Asauming a within period separable utili ty function o a Box-Cox-type and utili ty
maximisation unaer budget constraints, MaCurdy (1985) derives an equation for desired
work hous of individua i in periodt, and an equation for the individual's market wage:

* — I *
Hit - Ci1 + Ctl + XitlBl + yHWit + uitl [1]

Wi =Cj, +Cpp + X, B, + Uy, [2]

where H, = In ELLE and L denotes the maximum time avail able for leisure, L, the
it

desired leisure hours and W, the logarithm of the real market wage. Each equation g
contains individual and time spedfic effects, ¢, and c,, . Desired hous and market

wages are subjed to randam shocks u, > The latent employment index E, is a

function o individual and time spedfic dfeds, a set of explanatory variables and a
randam shock.

Ei =Ciz +C3+ X3 B3+ Uy, [3]

In Neokeynesian theory, the demand that is observable after the aljustment is cdled “Dréze
demand”.

In Neokeynesian theory a (latent) demand signal that is maintained despite the restrictions of the
acdual periodiscadled “Clower-demand”.

In MaCurdy’s (1985 model, -Y denotes the dasticity of substitution between leisure hours in

different periods and also the dasticity of leisure in response to a expeded wage change in the
current period.



The specification of the employment index equation [3] is explained in detail in the next
section. Two conditions must be met in order to observe positive hours of work and
wages. Firstly, the market wage must exceed the reservation wage and secondly, the
employment index E, must exceed a threshold value, which is set to zero for

identification reasons;

H,=H, if W,>W&andE;>0
H,=0 else
W, =W, if W;>WgandE, >0
W, =na €dse

[4]

W= denotes the reservation wage. H,, are observed (transformed) work hours and W,
the observed log wage. The two events {W; >WS andE; > 0} and {Hi*t >0and E;, > 0}

are equivalent.

2.2 Economic hypotheses, modd specification and identification

We now turn to the economic hypotheses that we want to assess in the empirical study.
In this process we have to address two central issues, namely the specification of the
equation for the employment index E, , and parameter identification. As in a
neoclassical model of labour supply, the desired hours of work equation [1] contains as
explanatory variables individua taste modifiers like years of schooling, labour market
experience, and indicators that describe the family context (e.g. number of children).
Human capital theory provides the background for the specification of the wage
equation [2]. Blundell, Ham, Meghir (1987), Blundell, Meghir (1987) and Blundell
(1990), who apply the double hurdle specification for modelling labour supply
processes, include a large set of regional and industry specific indicators in the
employment equation [3]. However, the economic hypotheses, policy relevance and
motivation behind the variable selection are often not clearly defined. For our US-FRG
comparison we focus on anaysing the effect that the labour demand side indicators
“‘industry investment intensity”, “industry productivity gap” axd the ‘“industry

commodity demand” and the regional labour market situation exert on employment
probabilities. The indicator “industry investment intensity” is defined as the ratio of

industry gross investment and capital stock. Including this indicator as an explanatory
variable in the employment equation, we are able investigate the job creating or |abour
substituting effects of an intense investment activity. The indicator "industry



productivity gap” is defined as the difference between the industry productivity growth
and the growth of total payroll per employee. Including the industry productivity gap in
the employment equation it is possible to test the hypothesis that a wage growth beyond
the growth of productivity reduces employment probabilities. The indicator “industry
product demand index” is included in the employment equation in order to analyse the
possibility of a spill-over of demand side constraints in the industries commodity
market to the labour market. If areduced demand for the industry’s products reduces the
the employment probabilities of the workersin that industry, then this can be interpreted
asakind of “Keynesian” unemployment.

In empirical double hurdle models of labour supply, variables that describe the family
context and individual characteristics enter both the right hand sides of the latent hours-
and the employment-equation. Acknowledging that it is not necessarily the industry or
regional labour market situation alone, but also the household context that might impose
restrictions of the individual labour market participation decision, we include the
variables on household/individual level which are employed in the latent hours equation
as explanatory variables (including the market wage) in the employment index equation,
too. The implicit economic motivation behind such a specification is based on the
assumption of fixed costs of labour supply: If fixed costs of labour supply exist then the
qualitative choice “labour market participation” is separated from the quantitative
decision “desired work hours’” ( Cogan 1981). The double hurdle specification is then
similar to the generalized tobit type of model proposed by Zabel (1993).

Eii =Ci3+Cs+ X3 Bs + YW, +U;5 [31]

In our specification, the market wage enters both the latent hours equation [1] and the
employment equation [2]. To ensure model identification, it is necessary to find
identifying restrictions, i.e. variables that explain market wages but that do not affect
latent hours and the employment index. The contributions of studies that analyse inter-
industry wage differentials provide a solution to that problem: In order to account for
inter-industry wage differentials, our specification of the wage equation [2] also
contains - besides the human capital theory variables experience, and years of
schooling - a set of indicators that are assumed to explain inter-industry wage
differentials. Since these variables can be excluded from the employment index- and the
latent hours-equation, parameter identification is ensured. Because of their importance
for model identification, we outline in the following the motivation behind the
indicators that are assumed to explain inter-industry wage differentials.



The inclusion of the indicators industry capital-gross product ratio and industry profit
per employee in the wage equation is motivated by efficiency wage theoretical
explanations of the inter-industry wage structure (Krueger and Summers 1988). Two
contradictory hypotheses have been be stated why a high capital to output-ratio should
imply a positive or negative industry wage differential: On the one hand, shirking of
employees hazards capital investment of firms. If efficiency wages are paid to prevent
shirking, then positive wage differentials for industries with a high capital intensity of
production are the result. On the other hand, capital intensive production processes can
facilitate monitoring of employees. Monitoring, however, reduces the possibilities of
shirking, which implies negative wage differentials for industries with capital intensive
production processes. Another argument derived from efficiency wage theory assumes
that employee motivation and efficiency depend on the perception of a fair wage. In
order to raise their employee’'s productivity, profitable industries will therefore pay a
positive wage differential. The inclusion of the indicator industry profit per employeein
the wage equation permits an empirical test of this hypothesis. Two contradictory
arguments, outlined in Wagner’s (1991) survey of explanations of inter-industry wage
differentials, are associated with the inclusion of the variable industry unemployment
rate in the wage equation. The first argument states that risk-compensating wage
differentials are paid in industries where employees are facing a higher chance of
becoming unemployed. The second argument associates inter-industry wage
differentials with structural change: If during a process of structural change, expanding
industries pay wage premiums in order to attract workers, and shrinking industries try to
realise cost reduction by cutting wages and worker layoffs, then transitory inter-industry
wage differentials result. Hence, we expect a negative wage differential for industries
with high unemployment rates. We aso allow for a direct impact of regional |abour
market conditions on wages by including the regiona unemployment rate as an
explanatory variable in the wage equation. Based on efficiency wage theoretica
considerations, Blanchflower, Oswald (1990) argue that a high level of regionad
unemployment is expected to have a negative effect on wages.

2.3 Estimation of ssimultaneous random effects double hurdle models

In this section, we propose a convenient estimation framework for the labour supply
model outlined in section 2.1. Actualy, the method proposed in the following is
applicable to a whole class of interdependent double hurdle models which share the
common structure of a three equation structure with latent dependent variables of the
form,



Yin =Cip +Cy + X By T YYi2 T Yz Yie T Ui
Yitz =Cia +Cip + Xii, By + Y Yiu Y Yie T Ui
Yits =Cis ¥ Ci3 + X3 B3 + YarYin + Va2 Vi T Ups [9]

and athreshold model that transfers the latent into observable variables according to the
following rule:

Yin = Yi*tl if Yi*tl >0and Yi*ta >0
Yin =0 else
Yieo = yi*tz if Yi*tl >0and Yi*ts >0

6
Yio =0 €lse 1

The labour supply model in equations [1]-[4] represents a specia case of this general
model where yi, = Hi,Yie = Wi, Yie =Eis Yia =Hies Yie =Wies Va2 =Vio Yo =Ves
Yiz =¥21= Yoz = Yo = 0.

In order to avoid the incidental parameter problem implied by a fixed effects
specification for ¢, — the number of individuals N being large and the number of panel

waves T being small — we advocate a random effects approache. Following Chamberlain
(1984), we dlow for a correlation of the explanatory variablesin [5] with the individual
random effect in each equation in the following way:

T

Cig = leickg' Ij'-kg + aﬁg : [7]

T,, are parameter vectorsand a;, are random variables. xj; isasubset of variables in
the vector Xx;, that are assumed to be correlated with the random effect in the g'th
equation. We assume that E(aig):o, E(agxikg):o, and zero correlation of the
composite error term e, = (uitg +aig) between individuals,

In most applications, an incidental parameter problem for the time effectsC,, does not exist. The

time specific effects C,, are therefore treated as parameters to be estimated.



E(e € ) 0 fori” #1i. [8]

itg “i't'y’

I

We stakk the erors in a vector (—:-]:(eill,eilz,eilg,...,em,eiTz,eiT3 ) , and asume that
E(e)= 0. No restrictions on the mvariance matrix E(eie{): >, areimposed, except that
it isidenticd for all individuals.

The estimation d the structural form parameters
9:(cll,..,ch,021,..,CZT,C31,..,03T,B’1,B’Z,B's,yll,..,yzg,t’ll,..,t’T3) is caried ou in two
steps. For the first estimation step, we relax the restriction d time-invariant structural
form parameters, and write the reduced form of the simultaneous equation system [5] by
substituting the endogenous explanatory variables, and by taking into accourt the

correlated randam effeds gructure [7] as

ua CcC
yltl dtl + Z|tl 1 + Zk 1Z|k1 T[‘Iitl + E
—_ u CcC
Yio =0 +23,' T + zkzlziKZ T, +€a

* T C 1
Yis = Oig + 2305 Ty + ZkzlziKS Ths + €3 [9]

, denates the reduced form error term in the eguation g. z;, denotes the explanatory
varlabla that are uncorrelated, and zj, a vedor of variables that are &ssumed to be

correlated with the randam effed in the reduced form of the g’'th equation. We assume

for the cntemporaneous reduced form error vedor €, (sltl,s,tz, It3) that it is trivariate
normal, €, ~ N(O,ZEI ) where

d ol . F
ZSI = [b-stzsu 0-512 L [10]
|j)-€13€u 0-513512 1E

Collea the reduced form parameter related to period t in a vector
g, = n,dzt,dst,thl',..,Tr$3',an',..,T[$T3',ve({Zsl ) E According to the censoring rules
in [6] the periodt marginal likelihoodis

1-5, )
I_1| ﬂ chSN Hu +Higa; Dt X
a (6)

Ell €

[11]

it

Hit3

Oe
DIq)TN (yitl Hitrs Yiez ~ uitZ’sitB;O’zs, )dsitBE



where
uitg _d +thg T[tg + zk =1 |kg kgt! g = 1!213

1 if y, >0 and yZ, >0)
else

) [12]

it

(0 (al,az,ag;m,z)dencxes the trivariate normal density function d a randan vedor
with mean m and the @mvariance matrix Z, and @ ., (al,az; p) the c.df of the bivariate

standard namal distribution with correlation p. Maximising thelog of [11] with resped
to the reduced form parameter vedor ¢§,. Stadking the estimated vectors &, we obtain

the vedor of reduced form parameter estimates &= (ElizéT) . The same vedor
would be obtained as the outcome of the maximisation d the objedive function

I (13

with resped to ¢ where

><

and denotes the likelihood contribution d individual i in period t. Conceving eqg.

[13] asaquas log-likelihoodfunction, we can utili se White's (1982 results to estimate
the asymptotic covariance matrix Q of the first step reduced form parameter estimates
by computing

mdg R o

0Z0E’ 080¢’

Minimising the objedive function

-[-1(e)] a - () [15

with resped to 0 yields the Minimum Distance Estimator (MDE) éMD of the structural
form parameters. The vedor valued function f(6) contains the functions that establish

the relations between the vector of structural form parameters |X| and the first step
reduced form parameter vedor . Formulating f(e) appropriately, one can impose the
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restrictions of time-invariant structural form parameters, the identifying (exclusion)
restrictions, and the parameter restrictions implied by the wrrelated randam effects
asamption [7].” Choosing the inverse of the first step covariance matrix as a
weighting matrix ensures relative dficient parameter estimates. Asymptotic properties
of the Minimum Distance estimator are discussed by Chamberlain (1984).

The two step method poposed here transfers Chamberlain's (1984 estimation
procedure for the randam effects probit to the dass of randam effeds interdependent
doule hurdle models. We dso propose aset of specificaion tests that are suitable for
the dassof models considered here, but for the sake of brevity, the detail s are defered to

the gppendix®.
3. Empirical Analysis
3.1. Data

The Pandl Study of Income Dynamics (PSID) and the German Socio Econamic Panel
(GSOEP) are utilized as ources for individua and howsehdd data. Detailed
descriptions of the panel designs are provided by Hanefeld (1987 for the GSOEP, and
Hill (1992 for the PSID. We link industry and regional demand side indiceaors from
various urces with the panel data. Industry level variables are retrieved from the
OECD’s Inter national Sedoral Database (I1SD). The ISD contains indicators with an
identica depth of aggregation (31 industries) for both the USA and the FRG. The latest
version d the ISD that we could accesscontains information urtil the year 1987.Since
the ealiest GSOEP wave is avail able for the year 1984, we use data from 19841987in
order to provide an owerlapping database for both courtries. Industry unemployment
rates — which are not available in the ISD - are used in a two dgit classficaion (34
different industries) for Germany and a one digit classfication (11 industries) for the
US. They are retrieved from pubications of the Bundesanstalt fir Arbeit (1989 and the

! The construction of f(e) can be awumbersome in a situation of a highly interdependent model and a

large number of explanatory variables assumed to be crrelated with the random effects. Computer
programms for a the two step estimation of simultaneous double hurdle models with random effeds

are available from the authors upon request. The wde is written in the programming language
GAUSS

In Appendix A-1 a set of generalised score tests is proposed which is based on Lechner’s
(1993,1995) approach for spedfication testing of the random effeds probit model. In appendix A-2
we aapt the goodhessof fit tests developed by Hedkman (1984), and Andrews (1988, 1988h).

The standard test of the restrictions impaosed in the Minimum Distance estimation step is reviewed
in appendix A-3.
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US Department of Labour (1989). The PSID is already linked with labour demand
indicators on regional level for each household’'s county of residence. If the county
unemployment rate is missing in the PSID, we substitute it by the state unemployment
rate, published in the Handbook of Labor Statistics (HLS) (US Department of Labor
1989). For Germany, we use regional unemployment rates supplied by the Federal
Institute for Research in Urban and Regiona Policy (BfLR). We use weekly hours in
our empirical model since the GSOEP data precludes to compute areliable indicator for
yearly work hours. In order to compute the transformed hours variable, maximum
leisure hours per week are set to 168. We select females who were continuously married
to the same husband between 1984 and 1987, and older than 22 in 1984 and younger
than 58 years in 1987, in order to avoid explicit modelling of educational, marriage and
retirement decisions. Self employed and members of the GSOEP subsample B, a
separate panel study for the five most important groups of foreign workers in Germany,
are excluded. A detailed description of the sample selection process that produces the
balanced panels of 1302 (USA) and 1044 (FRG) individuals is available on request.
Table Al and A2 in the appendix contain a detailed description and descriptive statistics
for the variables used in the empirica analysis.

3.2 Empirical results

In order to assess the vaidity of the statistical assumptions and overidentifying
restrictions, a several of specification test ideas is adapted and applied. In order to focus
on the economic contents we refer the reader to the appendix for details. We test for
non-normality, heteroskedasticity and non-linearity following Lechner’s (1993, 1995)
idea to construct the generalized score statistics for testing panel data models estimated
using Chamberlain’s (1984) two step procedure. Details of the generalized score test
procedures that we adapt for the three equation model are provided in appendix A-1.
Tables A3-A9 report the detailed test results. We also adapt a goodness of fit test of the
type proposed by Heckman (1984), Andrews (1988a, 1988b). Appendix A-2 provides
details of the test idea and table A12 reports the test results. Table A10 in the appendix
contains the test results of the overidentifying restrictions in the second (Minimum
Distance) estimation step. McKelvey-Zavoina Pseudo R? are reported in table A-11.
Generdly, the test results are quite favourable for both the US and the FRG model
specification. The reader is referred to the tables of the appendix for a detailed
assessment of the specifications.
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We now turn to the e@namic interpretations of the estimation results that are reported
in table 1 and 2. Although the empiricd results would permit a broader scope for
analyses, for example a omparison d the dfeds of family indicators on labou suppy
in bah courtries, we focus in the following on analysing the dfects of the labou
demand side indicaors on wages and employment probabilities. Table Al in the
appendix provides the detail s of the wnstruction d each indicaor used in the analysis.

insert table 1 here
insert table 2 here

The estimation results reported in table 1 and 2 show that the industry unemployment
rate is an important explanatory variable in bah the FRG and the US wage ejuation.
The negative sign o the coefficient suppats the hypothesis, stated in section 2.2,that
during a processof structural change, shrinking industries try to redise st reduction
with wage auts and layoffs. The positive, significant coefficient of the variable ‘industry
profit per employee” in the wage euation d the US model badks the dficiency
wage/fair wage explanation for inter industry wage differentials. This hypothesis,
however, is nat suppated for the FRG. The positive, significant impad of the variable
“‘industry capital-gross product ratio” in the FRG model’s wage equation, havever,
suppats the hypathesis that positive wage differentials are paid in capital intensive
indwstries. This result, which suppats efficiency wage theoreticd explanations of inter-
indwstry wage differentials, cannat be establi shed for the USA.

The dfeds that the industry labour demand indicaors that are included in the
employment equations of the USA and the FRG modd exert on employment
probabiliti es are to alarge extend comparable, bu also reved some differences between
the two courtries. The negative wefficient of the variable ‘industry investment
intensity” in the employment equation indicaes labour substituting effects of an
intensive caital growth. These dfeds are present also for the US, but they are, with the
exception d 1986, oy weakly significant. We simulate the change of the employment
probability of a "margina” individual”® in resporse to an exogenous increase of the

A ,margina individual“ is assumed to have initially > in order provide comparabili ty
between the two country models. The model implies that employment probabilti es are given by

x . The simulations conducted in this sdion change | XX | and hence the

employment probabilites. Figures 1-4 display the increase and deaease of the employment
probabiliti es of the ‘marginal individual”.
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industry investment intensity in figure 1. Starting at sample means, the industry
investment intensity is increased by up to 30 percent. Figure 1 depicts the resulting
reduction of the employment probability as predicted by the US and FRG models.

insert figure 1 here

The estimation yields significant positive coefficients for the “industry product demand
index” in the employment equations of both the USA and the FRG model. As outlined
above this indicates a possible spill-over of demand side constraints in the industry
commodity market to the labour market. For both countries, a decrease of the industry
demand index implies reduced individual employment probabilities. We have argued
above that this result can be interpreted as an indicator for “Keynesian” unemployment
in both countries. In the FRG model’s employment equation, the restriction of a time
invariant coefficient for the variable “industry product demand index” could not be
imposed. However, the sequence of the time varying slope parameters in the
employment equation indicates that “Keynesian” unemployment has decreased during
the estimation period in the FRG. This result is compatible with the results of macro-
econometric disequilibrium models estimated for the FRG (Hansen 1990). Figure 2
depicts the results of a model simulation where we computed the change of the
employment probability of the “margina individua” in response to an exogenous
decrease of the industry product demand index. Starting at sample means the industry
product demand index is decreased by up to 20 %.

insert figure 2 here

The hypothesis that a wage growth beyond the growth of productivity reduces
employment probabilities can be examined by analysing the coefficient of the variable
“‘industry productivity gap” in the employment equations. The significant positive
coefficient for 1987 — the assumption of time-invariant parameters is rejected in both
models - supports this hypothesis. However, a distinct structural break concerning the
direction of the effect of the productivity gap indicator in the employment equation is
indicated in both the model for the USA and the FRG, because the first three (USA) or
two years (FRG) the coefficient is significantly negative. We interpret these results as
follows. During the years of economic recovery in both countries, expanding and
profitable industries allowed a wage growth beyond productivity growth in order to
attract workers from the hidden manpower reserve or other, decreasing industries. This
implied a higher employment probability for workers in industries with small or even
negative productivity gaps. Figure 3 depicts a simulation where we, starting from

14



sample means of the indicator, study the employment probability changes of the
“marginal individual” in response to a decrease of the industry productivity gap by up to
three percentage points.

insert figure 3 here

Analysing the influence of regional labour market conditions on labour supply and
wages, we obtain rather different results for the US and the FRG. A significant negative
effect of the regional unemployment rate on wages is detectable in the US model only.
However, we obtain a significantly negative, direct effect of the regional unemployment
rate in the employment equation of the FRG-model, a result that is not found in the US-
model. This result permits the interpretation that a lack of regiona wage flexibility, in
combination with alack of regiona worker mobility, might have produced demand side
restrictions of the labour market participation decision in the FRG. Because of a
sufficient regional wage flexibility and worker mobility, these restrictions have not been
effectivein the US.

4. Concluding remarks

The focus of this paper is to provide a qualitative and quantitative assessment of
hypotheses that identify causes for demand side constraints of individual 1abour supply
decisions for the FRG and the US. The study emphasises an aspect of labour supply
modelling that is especialy important in international comparisons, namely the
identification of a structural labour supply model. We propose to base model
identification on exclusion restrictions derived from efficiency wage theory and the
theory of inter-industry wage differentials. The advantage of this procedure is that,
given the necessary data is available, the identification of the US and the FRG labour
supply model can rely on the same theoretical basis, which improves comparability of
the estimation results. In order to provide the required data, we link household panel
information for the US and the FRG - using the German Socio-Economic Panel and the
Panel Study of Income Dynamics - with the OECD’s International Sectoral Database.
For the comparative empirical analysis, we apply an econometric labour supply model
that is a member of a class of simultaneous random effects double hurdle models. The
econometric contribution of the paper is the formulation and application of a convenient
two step estimation procedure for this model class.

The main results of the comparative empirical anaysis for the FRG and the USA are as
follows. We found rather labour substituting than job creating effects of an intense
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industry investment in both countries. These labour substituting effects had been
significantly weaker in the US. The test of the familiar hypothesis that a wage growth
beyond productivity growth (“productivity gap”) exerts a negative effect on individual

employment probabilities yielded an ambiguous result: We detected a clear structura
break concerning the direction of the effect of productivity gaps on the employment
probability in both countries. During the period of an economic recovery in both
countries, expanding and profitable industries seemed to have alowed a wage growth
beyond productivity growth in order to attract workers from the hidden manpower
reserve and decreasing industries, causing an higher employment probability for
workers in industries with arelatively small or even negative industry productivity gap.
Beyond these period, however, we find support for the productivity gap-hypothesis in
both countries. The presence of “Keynesian” unemployment, i.e. labour supply
constraints caused by a spill-over of demand side restrictions in commodity markets, is
indicated in both the USA and the FRG. Analysing the effect of the regional labour
market situation on labour supply and wages, we find significant differences between
the USA and the FRG. The empirical analysis indicates that a lack of regiona wage
flexibility, in combination with a low worker mobility, might have produced binding
constraints of labour supply in the FRG. A significant regional wage flexibility that is
combined with higher worker mobility might have prevented this constraints in the
USA.
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Appendix

Appendix A-1: Specification Testing |: Generalized Scoretests

Because the estimation is carried out in two consecutive steps, we conduct specification
tests for each estimation step. Since we obtain the first step estimates by independent
maximum likelihood estimation, specification testing for each cross section estimation
using score-, Wald- and likelihood-ratio statistics would be possible. However, Lechner
(1992, 1993) pointed out that this would involve two major problems: Firstly, the deci-
sion, whether the null-hypothesis should be maintained or rejected may be not clear. We
would obtain a set of T test statistics and each of them may support or reject the null-
hypothesis. Hence, an overall significance level of the tests can not be given. Secondly,
since the first step parameter estimates Et are correlated, the test statistics, which are

functions of the estimated parameters, are correlated, too. A separate test of the cross
section estimates would not take into account this intertemporal correlation, leading to a
wrong size of the tests.

However, since the first estimation step can be conceived as a Quasi-Maximum-
Likelihood estimation, we can use the generalised score test statistic derived by White
(1982). Lechner (1993,1995) used this test statistic to conduct specification tests for a
panel Probit model estimated with Chamberlain’s (1984) two step estimation procedure.

The generalised score statistic can be used if the null hypothesis can be expressed in a
set of restrictions on the parameter vector , = |n ou case| X | consists

of the reduced form parameters, , and a set of parameters restricted to be zero in the
first estimation step. s(-) is a vedor vaued function from E with r as the
number of elementsin and qthe number of rows of | >< |, i.e. the number of non-
redunchnt restrictions. denates the parameter vedor that solves the problem

I (A-D

Having obtained , ore can compute the generali sed score statistic
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(A-2)

which is asymptotically distributed as| >< |. In order to test for heteroskedasticity,
assume that the variance of the g'th reduced form equation of period is

] (A-3)

(Lechner 1992). Is a set of indicators and W the corresponding parameter vector.

Under the null hypothesis of homoskedasticity, > is zero. Hence we
write the null hypothesisas| = Since the unrestricted maximisation of the

likelihood would be rather costly, we compute the generalized score statistic with

> . In order to detect misspecification in our model, we employ RESET

type tests and include polynomials of higher order of the mean function of the g" th
equation:

S (A-4)

in the estimation. RESET tests should be sensitive to various forms of misspecification
that are associated with non-linearities of the mean. The RESET test is carried out
separately for each equation g Under the null, the vector

x is zero, i.e. | =»&€ | Since performing the

unrestricted maximisation would be too costly, we compute the generalised score

statistic with x . In our empirical analysis, we alow for powers of the

mean function up to order four when performing the RESET tests (RESET2, RESET3,
RESET4, RESET23, RESET234)
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Newey (1985) pointed out that a RESET-test of the second and third coefficient of the
mean function (RESET23) can be conceived as atest of normality against the Pearson-
family of distributions. The null-hypothesis of normality of the errors in the gth

equation can therefore be written as x , and tested by

computing the generalised score statistic using x . Test results are

reported in tables A3-A9.

insert table A3-A9 here

Appendix A-2: Specification testing I1: Heckman-Andrews tests

Our diagnostic framework also includes an application of the | X | goodness of fit tests
suggested by Heckman and Andrews (Heckman 1984, Andrews 1988a,1988b). The
basic test idea is to separate the combinations of the dependent variable and the
explanatory variables in distinct cells. The empirically observed distribution of the
sample in the céls is then compared to the distribution implied by the parametric

econometric model. The null hypothesis is formulated that the distribution of the
endogeneous variable given the exogenous variables is determined by the

parametric conditional density function implied by the econometric model
with|x| as a parameter vector:

In order to derive the test statistic, the sample space is divided into J distinct cells. The
resulting array is denoted I'. By defining a indicator vector E which

elements equal one, if individual i” s observation falls in thg” th cell and zero else we
can write the empirical percentages for each cell in a vector:

>< | a9

The equivalent to (3.14) implied by the parametric model can be written as the

vector of sample average of the conditional expectations

— - o
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The vector| > | contains for each of the J cells the conditional probability

that individual i” s observation fals in thg” th cell. Andrews (1988a) shows that for an
asymptotic normally distributed estimator

I (A-7)

is under the null asymptotically normal with variance covariance matrix . Using
as aconsistent estimate of ,

> (A-8)

is under the null asymptoticaly | X | with degrees of freedom equal to the rank of .
Andrews (1988a) proposes aternative consistent estimators for . Oneisgiven by

(A-9)

X |is the information matrix of the parametric model, and | X | is the outer product of
the individual gradients of the likelihood, each evaluated at | |.

In our empirical application we divide the observations of each panel wave into two
cells, participants and non participants, and conduct Heckman-Andrews tests using the
first step parameter estimates for each panel wave. The test results are reported in table
Al12

insert table A12 here

Appendix A-3: Secification Test for the Minimum Distance Estimation Step

So far, we only considered tests for the first step. In the second (MD) estimation step we

are able to test the model specification of a more restrictive model with parameter

vector | X | against a less restrictive one with a parameter vector , where X |= g.
The number of elements of | X | is's;, and the number of elements of | X | is S, with s, <
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S1. Under the null-hypothesis that the additional restrictions are correct, the difference
— is asymptotically distributed | X | with degrees of freedom equal to (s;
- Sp) (Chamberlain 1982). Table A-12 reports the results for the MD estimation step for

US and the FRG mode!.

insert table A12 here

Appendix A-5: Variable Construction and Descriptives
insert table A1 here
insert table A2 here

insert table A11 here
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Table 1: Double-Hurdle Model with Correlated Random Effects (USA)

Structural Form Parameter Estimates

Explanatory Variables  Latent Hours Equation ~ Market Wage Equation Employment Equation
In Wage 0.06245  (0.01408) 2.13606  (0.46740)
year effect 1984 0.26087  (0.02210) 0.32429 (0.13143) -3.94003 (0.59138)
1985 0.25679  (0.02193) 0.36032 (0.13150) -3.43959 (0.56888)
1986 0.25150 (0.02167) 0.38160 (0.13115) -3.77199 (0.57610)
1987 0.25171  (0.02158) 0.38099 (0.13185) -3.75671 (0.57372)
industry 1984 -3.91964  (2.52063)
investment  19g5 -8.30117  (2.46859)
intensity
1986 -254171  (2.16537)
1987 -1.57093  (1.89587)
industry 1984 9.03111  (3.13029)
productivity  19g5 -7.65377  (1.72455)
9 1086 168490 (0.87969)
1987 -2.49392  (0.86055)
industry product 221299  (0.45193)
demand index
regional -1.22662 (0.32116) 0.60497  (1.29565)
unemployment rate
industry -3.95096 (0.72918)
unemployment rate
industry capital-gross -0.00850  (0.00820)
product ratio
industry profit per 0.64472  (0.10829)
employee
number of children -0.01907  (0.00300) -0.50338  (0.03653)
0-6 years
number of children -0.01021  (0.00287) -0.15476  (0.04288)
7-10 years
number of children -0.00778  (0.00251) 0.09133  (0.04523)
11-15 years
husband out of labour 0.00218  (0.00795) -0.61578  (0.15071)
force
husband work hours 0.00864 (0.01468) -0.50628 (0.22683)
husband unemployed 0.00591  (0.00749) -0.35430 (0.12583)
age -0.00966  (0.00252) -0.17034  (0.05362)
years of schooling -0.04589  (0.02226) 126815 (0.08227) -0.77016 (0.62308)
experience 0.22575  (0.04003)
squared experience -0.04322 (0.01011)
other income -0.04651  (0.01465) -0.88729 (0.23807)
Notes:

Standard deviations in parantheses
The variable other income is allowed to be correlated with the individual random effects

26



Table 2: Double-Hurdle Model with Correlated Random Effects (FRG)

Structural Form Parameter Estimates

Explanatory Variables  Latent Hours Equation ~ Market Wage Equation Employment Equation
In wage
year effect 1984 0.18866  (0.05447) 198825 (0.11007) -1.03897 (0.61406)
1985 0.18810  (0.05247) 192609 (0.10890) -1.68796 (0.62786)
1986 0.19621  (0.05112) 189065 (0.10793) -1.30344 (0.64234)
1987 0.18985  (0.05139) 190751 (0.10664) -3.11790 (0.66946)
industry investment -12.7748  (1.96161)
intensity 1984 2.61855  (0.90193)
g;‘;d”d'v'ty 1985 071634  (0.90439)
1986 -4.16392  (1.24788)
1987 -9.40244  (2.59530)
industry 1984 0.77206  (0.27019)
gross 1985 142105  (0.31758)
product
1986 1.11915 (0.40635)
1987 2.90557 (0.47528)
regional 0.62212  (0.34843) 500156 (0.89824)
unemployment rate
industry -3.55240 (0.41535)
unemployment rate
industry capital-gross 0.01573  (0.00390)
product ratio
industry profit per -0.09515 (0.08770)
employee
number of children -0.07342 (0.00686) -0.71312  (0.05983)
0-6 years
number of children -0.04309 (0.00634) -0.41198 (0.05646)
7-10 years
number of children -0.04376  (0.00525) -0.26748  (0.05083)
11-15 years
husband out of labour 0.02045 (0.01571) 0.16239  (0.17095)
force
husband work hours 0.03292  (0.02550) 0.57606 (0.26165)
husband unemployed  —0.02505  (0.01874) -0.02608 (0.17725)
age -0.03082  (0.00396) -0.23489 (0.04383)
years of schooling 0.00585  (0.01995) 0.55278  (0.05384) 0.18564  (0.22042)
experience 0.22558  (0.04288)
sguared experience -0.04241  (0.00924)
other income -0.07629  (0.02468) -1.32470 (0.24616)
Notes:

Standard deviations in parantheses
The variable other income is allowed to be correlated with the individual random effects
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Table Al. Variable Description

Variable Name

Detailed Description for US Data

Detailed Description for FRG Data

Used in Text (Data Source in Brackets) (Data Source in Brackets)

hours Average weekly hourson main job. (PSID)  Average weekly hours on main job. (GSOEP)

transformed In PSID In GSOEP

hours x ( ) x ( )

wage Average hourly gross wage. Deflated by Average hourly gross wage. Deflated by
consumer price index of current year. consumer price index of current year.
(PSID) (GSOEP)

years of Y ears of schooling , academic trainingand Y ears of schooling, academic training and

schooling vocational training/apprenticeship programs  vocational training divided by 10. (GSOEP)
divided by 10. (PSID)

age Agein yearsdivided by 10. (PSID) Agein yearsdivided by 10. (GSOEP)

experience Potential labor force experience divided by ~ Potential labor force experience divided by
10: (age-years of schooling—0.6). 10: (age-years of schooling-0.6).

squared experience squared. experience squared.

experience

other income Other income per month: Family income Other income per month:; Household net
minus taxes and individual’s earned income  income minus individual’s salary on main job
in 10000 $. Deflated by consumer price in 10000 DM. Deflated by consumer price
index of corresponding year. (PSID) index of corresponding year. (GSOEP)

number of Number of childrenin family unituptoage Childrenin family unit up to age 6. (GSOEP)

children 0-6 6. (PSID)

years

number of Number of children in family unit age 7 to Children in family unit age 7 to 10. (GSOEP)

children 7-10 10. (PSID)

years

number of Children in family unit age 11 to 15. (PSID)  Children in family unit age 11 to 15. (GSOEP)

children 11-15

years

husband work Spouse’s average weekly hourson mainjob  Spouse's average weekly hours on main job

hours divided by 100. (PSID) divided by 100. (GSOEP)

husband out of Dummy: 1 = Spouse out of |abor force. Dummy: 1 = Spouse out of labor force.

labour force (PSID) (GSOEP)

husband Dummy: 1 = Spouse looking for ajob. Dummy: 1 = Spouse looking for ajob.

unemployed (PSID) (GSOEP)

regional Unemployment rate in the household’s Unemployment rate in the household’s region

unemployment
rate

industry
unemployment
rate

county of residence. (ISR/HLS)

Unemployment rate in individual’s

industry. (HLS)
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of residence. (BfLR)

Unemployment rate in individual’s industry.
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Table Al. Variable Description (Continued)

Variable Name

Detailed Description for US Data

Detailed Description for FRG Data

Used in Text (Data Source in Brackets) (Data Source in Brackets)

industry Intensity of grossinvestment inindividual’s  Intensity of grossinvestment in individual’s

investment industry. Computed as grossinvestment to  industry. Computed as gross investment to

intensity capital stock in year. (OECD/ISD) capital stock. (OECD/ISD)

industry Productivity gap in individual’sindustry: Productivity gap in individual’s industry:

productivity Difference of productivity growth and Difference of productivity growth and growth

gap growth of total payroll per employeein of total payroll per employee in individua’s
individual'sindustry . (OECD/I1SD) industry. (OECD/ISD)

industry  gross Index of gross product of individual’s Index of gross product of individual's

product industry (base 1980) divided by 100. industry (basis 1980) divided by 100.
(OECD/I1SD) (OECD/1SD)

capital/gross Capital—output ratio in individual’s Capital—output ratio in individual’s industry:

product ratio industry: Capital stock to gross domestic Capital stock to gross domestic product per

industry  profit
per employee

product per industry. (OECD/ISD)

Operating surplusin $ per employeein
individual'sindustry divided by 100000.
(OECD/ISD)

industry. (OECD/ISD)

Operating surplusin DM per employeein
individual’s industry divided by 100000.
(OECD/ISD)
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Table A2. Descriptives of Variables

USA FRG
Variable Mean Std. Dev. Mean Std.Dev.
work hours 1984 36.889 9.109 30.884 12.355
1985 36.724 9.086 30.754 11.160
1986 37.332 8.415 31.246 11.187
1987 37.506 8.915 30.622 10.491
wage 1984 8.013 4.170 13.950 5.728
1985 8.399 4.300 14.051 5.092
1986 8.742 5.269 14.461 5.309
1987 8.892 4.743 15.304 5.095
years of schooling 1.261 0.160 1.038 0.228
age 1984 3.462 0.863 3.878 0.892
1985 3.562 0.863 3.978 0.892
1986 3.662 0.863 4,078 0.892
1987 3.762 0.863 4.178 0.892
other income 1984 0.215 0.132 0.270 0.110
1985 0.220 0.141 0.275 0.114
1986 0.226 0.145 0.294 0.125
1987 0.234 0.152 0.308 0.134
number of children 0-6 years 1984 0.592 0.801 0.376 0.666
1985 0.605 0.814 0.357 0.646
1986 0.597 0.829 0.356 0.667
1987 0.571 0.817 0.330 0.647
number of children 7-10 year 1984 0.306 0.564 0.193 0.432
1985 0.316 0.569 0.207 0.446
1986 0.320 0.573 0.213 0.472
1987 0.332 0.577 0.219 0.468
number of children 11-15 years 1984 0.300 0.576 0.338 0.577
1985 0.317 0.580 0.308 0.554
1986 0.327 0.607 0.288 0.542
1987 0.356 0.652 0.268 0.517
husband work hours 1984 0.423 0.150 0.408 0.126
1985 0.421 0.153 0.398 0.145
1986 0.422 0.156 0.396 0.145
1987 0.418 0.160 0.39%4 0.145
husband out of labour force 1984 0.043 0.203 0.038 0.192
1985 0.049 0.216 0.045 0.207
1986 0.046 0.210 0.053 0.224
1987 0.059 0.236 0.057 0.233
husband unemployed 1984 0.036 0.187 0.015 0.123
1985 0.047 0.211 0.034 0.183
1986 0.055 0.227 0.034 0.180
1987 0.039 0.194 0.034 0.183
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Table A2. Descriptives of Variables (Continued)

USA FRG
Variable Mean Std. Dev. Mean Std.Dev.
regional unemployment rate 1984 0.071 0.032 0.104 0.030
1985 0.066 0.024 0.106 0.034
1986 0.065 0.026 0.104 0.036
1987 0.054 0.021 0.103 0.035
industry unemployment rate 1984 0.069 0.015 0.081 0.028
1985 0.065 0.016 0.079 0.028
1986 0.063 0.015 0.075 0.028
1987 0.056 0.014 0.075 0.027
industry investment intensity 1984 0.075 0.023 0.044 0.016
1985 0.074 0.020 0.044 0.016
1986 0.074 0.020 0.045 0.016
1987 0.072 0.019 0.046 0.016
industry productivity gap 1984 0.012 0.045 0.006 0.010
1985 0.046 0.038 -0.001 0.022
1986 0.009 0.019 0.002 0.030
1987 -0.005 0.011 -0.006 0.032
industry capital-gross product ratio 1984 2.240 1.479 4.100 2.522
1985 2.069 1.336 4.090 2.518
1986 2.008 1.278 4,057 2.503
1987 1.988 1.240 4.077 2.520
industry gross product 1984 1121 0.066 1.030 0.068
1985 1.172 0.075 1.052 0.079
1986 1.207 0.087 1.071 0.105
1987 1.256 0.095 1.087 0.139
industry profit per employee 1984 0.085 0.083 0.260 0.141
1985 0.094 0.086 0.266 0.135
1986 0.099 0.086 0.277 0.127
1987 0.102 0.088 0.277 0.127

Table A3. Non-Normality Tests

USA FRG
Equation X2 df. X2 d.f.

3.32 8 31.24 8
8.04 8 351 8
17.67 8 4.16 8
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Table A4. Heteroskedasticity Tests Latent Hours Equation

USA FRG
Variable X2 d.f. X2 d.f.
number of children 0-6 years 8.40 4 17.58 4
number of children 7-10 years 2.18 4 13.44 4
number of children 11-15 years 1.20 4 8.40 4
age 5.97 4 7.84 4
years of schooling 6.48 4 1.03 4
other income 30.05 16 31.52 16
husband out of labour force 2.00 4 711 4
husband work hours 8.37 4 6.52 4
husband unemployed 5.34 4 211 4
squared experience 5.60 4 6.00 4
regional unemployment rate 8.18 4 3.66 4
industry unemployment rate 8.53 4 16.93 4
industry capital-gross product ratio 14.72 4 13.47 4
industry profit per employee 27.01 4 4.90 4
Table A5. Heteroskedasticity Tests Wage Equation
USA FRG
Variable X2 d.f. X2 d.f.
years of schooling 1.83 4 2.28 4
experience 10.65 4 3.74 4
sguared experience 8.36 4 3.78 4
regional unemployment rate 18.38 4 2.00 4
industry unemployment rate 7.08 4 8.51 4
industry capital-gross product ratio 4.25 4 17.05 4
industry profit per employee 0.72 4 281 4
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Table A6. Heteroskedasticity- Tests Employment Equation

USA FRG
Variable X2 d.f. X2 d.f.
number of children 0-6 years 0.22 4 2.85 4
number of children 7-10 years 2.89 4 0.26 4
number of children 11-15 years 0.21 4 0.74 4
age 1.09 4 8.78 4
years of schooling 4.65 4 5.59 4
other income 26.99 16 18.85 16
husband out of labour force 1.19 4 1.23 4
husband work hours 7.10 4 8.76 4
husband unemployed 6.69 4 2.65 4
squared experience 281 4 8.20 4
industry investment intensity 3.30 4 4.46 4
industry productivity gap 8.74 4 5.75 4
industry gross product 6.30 4 8.37 4
regional unemployment rate 12.07 4 9.77 4
industry unemployment rate 53.20 4 5.87 4
industry capital-gross product ratio 7.87 4 4.23 4
industry profit per employee 2.92 4 177 4

Table A7. RESET-Tests Latent Hours Equation

USA FRG
Variable ¥ df. X2 df.
RESET 2 3.05 4 14.19 4
RESET 3 3.05 4 24.77 4
RESET 4 3.01 4 27.86 4
RESET 23 3.32 8 31.24 8
RESET 234 4.65 1 44.56 12

Notes:
RESET xyz standsfor thex™ th y" thend Z' thpower of the mean function included in the specification test.
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Notes:

TableA8. RESET-Tests Wage Equation

USA FRG
Variable x2 df. X2 df.
RESET 2 119 4 2.84 4
RESET 3 0.91 4 2.79 4
RESET 4 0.85 4 2.71 4
RESET 23 8.04 8 351 8
RESET 234 10.89 12 5.22 12

RESET xyz standsfor thex” th y" thend Z' thpower of the mean function included in the specification test.

Notes:

Table A9. Misspecification-Tests Employment Equation

USA FRG
Variable X2 d.f. X2 d.f.
RESET 2 17.27 4 132 4
RESET 3 4.60 4 2.98 4
RESET 4 6.22 4 3.08 4
RESET 23 17.67 8 4.16 8
RESET 234 27.59 12 5.27 12

RESET xyz standsfor thex” th y" thend Z' thpower of the mean function included in the specification test.

Table A10. Specification Tests MDE-Step

USA FRG
Model Specification X2 d.f. X2 d.f.
M1: No time-invariability restrictions, 0.00 0 0 0
reduced form, no imposing of CRE
structure
M2: [M1 with overidentifying restric- 39.52 28 25.28 28
tions] - M1
M 3: [M2 with CRE structure] — M2 33.01 22 26.08 22
M4: [M3 with all dope parameters 138.69 87 205.52 87
time invariant]—-M3)
M5: M4 - [M4 with time-varying pa 30.11 9 57.89 9
rameters for sectoral demand side indi-
cators in employment equation]
M6: [M5 with {FRG: time-invariant 7.80 3 1.12 3
dope of industry investment intensity}
{USA: time invariant slope of industry
gross product}] — M5
M7: M6 — [M6 with time-varying pa 4.87 3 7.46 3

rameters for regional unemployment
rate]
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Table A10. Specification Tests MDE-Step (Continued)

Model Specification

USA

X2

d.f.

FRG

XZ

d.f.

M8: M6 - [M6 with time-varying
parameters industry unemployment
rate, industry profit per employee,
industry capital-gross product ratio and
regional unemployment rate in wage
equation

M9: M6 - [M6 with time-varying
parameters for children variables in
employment equation]

M 10: M6 — [M6 with time-varying pa-
rameters for husband” s variables in
employment equation]

M11: M6 — [M6 with time-varying pa
rameters for husband” s variables in
latent hours equation]

M12: M6 — [M6 with time-varying pa-
rameters for children variables in latent
hours equation]

M13: M6 - [M6 with time-varying
parameters for age and years of
schooling in latent hours equation]

M 14: M6 — [M6 with time-varying pa-
rameters for age and years of schooling
in employment eguation]

M 15: M6 — [M6 with time-varying pa-
rameters for experience and years of
schooling in wage equation]

27.46

4.90

14.05

13.90

13.93

9.70

9.72

9.75

18

38.97

19.61

13.10

13.82

28.54

14.43

8.41

11.32

18

Table A11l. Mc Kelvey-Zavoind s R (in %)

Equation

USA

FRG

X
X
X

33.45
15.17
23.49

32.17
32.90
23.68

Table A12. Heckman-Andrews Specification Tests

Panel Y ear

X2

USA

o
o

X2

FRG

o
o

1984
1985
1986
1987

0.435
0.677
0.605
0.237

N

0.163
0.079
0.012
0.155

N

Notes:

Cell definition: Two cells with participants and non participants
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Figure 1: Effect of an increase of the industry investment intensity on employment probabilities

Figure 2: Effect of a decrease of the industry product demand index on employment probabilities
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Figure 3: Effect of a decrease of the productivity gap on employment probabilities
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