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Abstract

This paper concerns the problem of testing for the labor

market equilibrium hypothesis. Using a Lucas-Rapping- type

model as a point of reference three testing procedures are

carried out so that the stability of parameters of an equi

librium model are analyzed, a disequilibrium labor market

model is estimated, and finally the relationship between the

residuals of the labor supply and unemployment equations is

examined. In all these tests with Finnish quarterly data the

equilibrium hypothesis is rejected.



1. INTRODUCTION

We derive here a Lucas-Rapping-type model for the labor

market starting from the notion of market clearing. That is,

labor supply and demand are assumed to be equal and unem

ployment thus being only a consequence of unanticipated

wage and price disturbances.

There are some, we think important, differences between our

analysis and that of Lucas-Rapping (1970), particularly

concerning the demand for labor. While Lucas and Rapping

(1970) use a Jorgenson-type derivation, we consider a more

general intertemporal maximization problem starting from a

conventional adjustment cost framework. That, in turn, makes

it possible to take into account the possibility of inter

temporal substitution with the behavior of firms - not only

with households (labor supply) as Lucas and Rapping (1970)

do. Thus we, in fact, consider the "inventories" of labor

input. The inventories of finished goods, another means of

firms' intertemporal substitution, are not taken into acc~unt

in this study.

After going through the theoretical considerations we start

focusing the question of testing for the equilibrium ln the

labor market. That is, given our model specification, we test

the hypothesis - essential to the new classical macroeconomics 

that the labor market is (approximately) in equilib~ium. Some

alternative testing procedures aTe used here: estimation of
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a disequilibrium labor market model, testing for the stability

of the parameters of an equilibrium labor market model and

finally testing for the relationship between the residuals

of labor supply and unemployment equations. The corresponding

empirical analysis is carried out by quarterly Finnish data

covering 1962.4 - 1979.3.

2. THEORETICAL CONSIDERATIONS

2. 1 . Supply of labor

Analogously to Lucas and Rapping (1970) we start from an

intertemporal optimization problem (as for a general reference,

see Deaton and Muellbauer (1980)):

subject to:

where C indicates consumption, Z leisure time, P price of C,

W wage rate, A the stock of nominal quantity of (nonhuman)

assets, R the discount factor with R1 = 1, and 01 the inter

temporal wealth given by:
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where Nt stands for the labor supply time, total time allow

ance being Z + N.

Now, given weak separability of V(.) the following consumption

demand and labor supply 'function can be derived from (1)-(3) :1)

where the upper bar indicates that the variable is multiplied

by the discount factor, and

each schedule is homogeneous of degree zero in At' Pi and Wi ,

i = t, t + 1 , ... ,T. Following Lucas and Rapping (1970), consider

the logarithmic version of (5):

(6)

T'
L h.ln(Rt .Pt ./Pt )

j =0 J +J +J
t+T' = T.

This can be transformed into an equation in terms of current

and future real wages and real rates of interest (see e.g.

Sargent (1980) p. 367 for an analogous derivation):

(7)
T'

lnNt = a O + a 1ln(A t /P t )· + j:okj(lnWt +j - lnP t +j ) +

T'
.L h!(r t +Jo - lnPt +Jo+ 1 + lnPt+Jo).
J =0 J
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2.2. Demand for labor

The firm, being a perfect competitor, maximizes its present

value by choosing the optimal time path of employment, Nt ,

over time periods, t, t+l , ... ,T, given the following maxim-

ization problem, which is rather standard in the cost of

adjustment literature:

(8 )
T 2 2

max L: Rt (P t ( f 1Nt - ! f 2Nt - ~ c (N t - Nt _1) ) - Wt Nt) ,
t=l

where c indicates the adjustment cost term, assumed to reflect

internal cost of adjustment (cf. Sargent (1978) and Meese

(1980) for analogous models)2). Now we write down the Euler

equation of (8), solve the corresponding difference equation

and derive the firm's demand for labor sch~dule. Thus, using

we can write

(10) Nt +1 - ((f 2 + cR + c)/cR)Nt + (1/R)Nt _1 ::: (l/PtcR)'

(W t - Pt f 1) ::: 0 •

Notice that this specification implies that the firm, in fact,

maximizes the real present value: the RHS collapses namely

in to the real wage, wt' and real pro'duc t i vi ty, f l' Now, us ing

lag operators, L, we can rewrite (10) into the form:
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where z1 and Zz are defined as: Z)

(1 Z) z1 + zZ =: (f Z + cR + c) / cR

P " 11 . th f t th t 1/(1 L) -- -(zL)-1/(1 - (zL)-1lna y, uSlng e ac a -z

we end up with: 3)

(13) i. e.

(14)

That is, the firm sets its employment according to the demand

schedule in terms of current and £titure real wages and

(exogeneous) productivity. So, if we indeed take seriously

the idea of firm's (intertemporal) profit maximization with

parametric prices, we end up with a very simple demand for

labor function which is almost entir~ly built upon the real

wage variable(s).

In this connection it is worthwhile to have a short look at

the way Lucas and Rapping (1970) specify their demand for

labor function (due to the fact that ~utput appears. as an

explanatory variable in their equation they prefer not using

the term "demand function" for it but instead they call it
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"the marginal productivity condition"). The corresponding

derivation is based on a firm's cost minimization problem

with parametric prices and a Harrod neutral CES production

function. Finally by using a partial adjustment process in

terms of the labor~output ratio Lucas and Rapping (1970)

end up with:

where Q denotes the index for labor quality. Clearly there

are some important differences between (15) and (14). (15)

does not include any future expectations, instead it is the

output variables (level and difference of Yt which Lucas and

Rapping assume exogeneous in their empirical work) which

play the decisive role in the respective equation. Even if

(14) is cons idered the bas ic equation in the sub se'quen t

empirical analysis, (15) will be applied as well to check

for the robustness of ~ur results.

2.3. Market equilibrium

In the previous sections we have derived the following labor

supply-demand framework: 4 )
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(7' )

( 16)

T'
l: h. (r

t
. - InP

t
. 1 + InP . )

j=O J +J +J+ t+J

T'
b O + b 1Nt - 1 + j~odj (lnWt +j -lnPt +j ) + b 3t

The main common element in these models is the (expected)

real wage rate (W/P). The differences concern the future

real interest rates, stock of assets, the time trend, and

the lagged employment term. That is not to say that these

variables cannot be introduced to either of these equations;

it is perhaps only the stock of households' assets which by

no means belongs to the demand for labor-equation S).

What we indend to do next is to collapse all the future

price, wage and interest terms for periods t, t+1, ... ,T into

one composite term for, say, t* (the corresponding index-

number problem is discussed in Liviatian (1966)). In the

same vain we impose (following again Lucas and Rapping (1970)

the adaptive expectations hypothesis on these terms wt and

Pt by using the standard Koyck transformation6). That gives

the following labor supply and demand-equations, respectively:

(17)
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(18)

The error vectors (e 1t ,e Zt ) are assumed to be independent

and identically distributed with a finite covariance matrix

L and a mean vector (0,0)7).

Now we are able to solve the reduced form of (17) and (18).

That is done simply by equalling labor supply and demand,

and solving the system with respect to the endogeneous

variables, wt and Nt , in terms of the predetermined variables

At / Pt' At - 1/ Pt -1' r t' r t - l' ( Pt / Pt _1), Nt -1' Nt _Z' an d t.

Clearly both equations are overidentified.

That exercise produces the following equation for Nt

The wage equation has the same arguments, but, of course, a

different parametrization.
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(17) differs to some extent from the reduced form specified

by Lucas and Rapping (1970). As stated above, their system

includes the level and change of output as explanatory

variables - on the other hand they drop the asset and nominal

interest rate terms from their supply function in the early

phase of their study.

2.4. Testing for the equilibrium hypothesis

When the supply and demand equations (17) and (18) (or (15))

are concerned, two alternatives exist. First: market clearing

- then supply equals demand and the real wage, wt ' is the

solution of (17) and (18). Second: market disequilib~ium -

in this case the real wage rate, wt ' is, to use the Keynesian

notion as a reference, exogeneous and employment is not

always determined on the supply curve.

A very convenient test for this problem is offered by Hwang

(1980). The proposed testing procedure goes as follows:

Introduce a simple classification variable k t so that:

k
t

= 1 , if NS > N
d

t - t

(20) k
t = 0, if NS < Nd

t t

N
t

d s
= ktN t + (1-k t )N

t
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Now, using (17) and (18) we can solve Nt in terms of X1t '

X2t , wt ' e 1t and e 2t . That is:

It can be shown, see Hwang (1980), p. 322 for details, that

with equilibrium hypothesis a similar equation can be derived

(i.e. with the same arguments appearing on the RHS of the

equation) with respect to Nt , the major difference being in

the stability of parameters (coefficients and variance of

error term) in this regression equation of Nt against X1t ,

XZt and Wt. Obviously, the disequilibrium hypothesis implies

that the parameters are not invariant over time.

When evaluating the stability of e.g. (21) one could use

the rather standard Brown-Durbin-Evans- type approach, cf.

Brown and Durbin and Evans (1975). The problem with this

approach is that the alternative hypothesis includes all

possible sources of instability.

Hence the the rejection of the null hypothesis of stability

does not necessarily imply the rejection of the equilibrium

model. A more affirmative result may be obtained by using

the threshold (autoregressive) model of Tong (cf. Tong and

Lim (1980)) which allows testing whether the parameters of

the model(s) in question stay invariant given a threshold

value of an indicator variable which in this case could be
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e.g. 6lnGDP or unemployment rate, Ut' describing different

levels (regimes) of economic activity.

Another test, which explicitly concerns the labor market,

is proposed by Altonji (1978). His test procedure is based

on the observation that the market equilibrium model (by

Lucas and Rapping (1970), for instance) implies that the

residuals of the labor supply and employment equations should

be independent, while the disequilibrium view suggests that

these residuals should be negatively correlated: for example

during a recession period unemployment is higher than the

corresponding equilibrium level while, at the same time,

employment is smaller than labor supply.

Now, one should only estimate, preferrably by using the

equilibrium model as a point of reference, the parameters

of the labor supply and unemployment equations and then compute

the conditional means of Ut and Nt . The deviations of Ut and

N
t

from these conditional means may be checked for independ

ence, and if they are, in fact, significantly negatively

correlated, the equilibrium hypothesis is rejected.

Finally, we should consider the alternative of estimating

a disequilibrium labor market model along the lines of Rosen

and Quandt (1978). This work is based on the notion that the

(employed) labor input, which is observed, is the minimum

of quantity supplied and quantity demanded at current wage:
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(22) lnN t = min(lnN~, lnN~)

Clearly, (22) 1S not very realistic in the sense that the

effects of uncertainty and aggregation over different sub-

markets (cf. e.g. Muellbauer (1978)) are ignored. The nice

thing, in turn, is that (22) mayes estimation rather straight

forward 8). As far as the estimation of the supply and demand

equations is concerned, we could, of course, start with (17)

and (18). However, if we take the existence of disequilibrium

seriously, it is not self-evident that these equations are

correctly specified. The simple model of Rosen and Quandt

(1978) might be of more relevance here. Using that model as

point of reference leads to:

(23)
f lnN~

llnN~ =

The supply equation of (23) 1S not based on the story of

intertemporal substitution, instead it is derived from a

one-period utility maximization problem. The demand function,

d
Nt , is, in turn, derived from a standard static cost minimi-

zation problem the result being thus (apart from the lagged

dependent term) similar to (15).

Estimating an equation system (22) and (23) enable~ us to

to compute a disequilibrium unemployment rate, that is:
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(24)

where g.g. N~ stands for the (conditional) labor supply

computed by estimated parameters of (23) for the whole data

set. By drawing the time path of Udt and comparing it with

the corresponding employment survey figure, Ut' useful

information may be obtained of the n~ture of eventual dis-

equilibrium in the labor market.

Besides these three test procedures proposed above, there

are still some other alternatives (cf. Quandt (1978) for a

summary). As far as the labor market is concerned, we should

mention the possibilities of utilizing the wage adjustment

equation for this purpose. That is, we could by specify:

(25)

(26)

where wt is the unobservable market clearing wage. There are,

however, many problems with these test procedures, as pointed

out by e.g. Hwang (1980). For example, (25) requires the

estimation of N~ and N~, while (26) requires that wt does

not depend on wt - 1 ' And, of course, the main problem is that

these tests are joint tests of equilibrium hypothesis and

the particular form of the wage adjustment process, (25) or
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(26). For example, the treating of expectations might

crucially affect the results. That is why we exclude these

tests from this study9).

3. EMPIRICAL ANALYSIS

3.1. Da ta

Finnish quarterly data covering the period 1962.4 - 1979.3

is used in the empirical analysis. The data is seasonally

adjusted; exeept for the time series for the households'

(nonhuman) wealth, it is provided by the Bank of Finland

(the data has been constructed in the context of the quarterly

model of the Bank of Finland).

The variables used in the empirical study are listed below:

At Households' nonhuman wealth: it includes currency, demand

deposits, time deposits, government bonds, bank loans, stocks of

consumer durables and houses. The time series is con-

structed in ETLA by the author.

Mt Working-age population

N
t

Employed persons according to the employment survey

Pt Implicit deflator of the consumer goods

r t Average lending rate of commercial banks

Ut Unemployment rate according to employment survey

Wt (Pre-tax) wage rate, wt = Wt/Pt

Yt GDP at factor cost (at 1975 prices).
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3.2. Analysis of parameter stability

This piece of analysis consists of estimating (21) by using

a threshold model so that the observations are divided into

two regimes. This division was based on an indicator variable

which in this case was the measured unemployment rate (or

strictly speaking its deviation from trend, Vct )' Computation

was carried out by the program TARSC 10 ). That lS, (21) was

estimated in the form:

V t < Dc - c

The value of the threshold, Dc was determined on the base of

Akaike~s Information Criterion, denoted by AIC (for other

details see e.g. Tong and Lim (1980)). Parameter stability

with respect to the (optimal value of) threshold was tested

simply by Chow test.

Some preliminary results are presented in Table 1. These

include the parameter estimates and their standard deviations

by regime, the corresponding Chow- test statistic, Box-

Pierce autocorrelation statistic with 12 lags (for the OL5

regression residual over the whole period) and the estimated

value of the threshold.



Table 1. Estimation results with the threshold model

constant

InN
t

_ 1

lnwt

InM
t

r
t

1-A 1-B 2-A 2-B 3-A 3-B 4-A 4-B 5-A 5-B

1.963 1.286 1.758 .758 1.405 .668 1.681 4.967 3.487 3.451
(1.046) (0.438) (1.275) (0.498) (0.594) (0.699) (1.156) (4.967) (1.383) (1.701)

.745 .832 .773 .905 .705 .780 .715 .702 .251 .783
(0.136) (0.057) (0.167) (0.066) (0.083) (0.078) (0.147) (0.069) (0.219) (0.065)

.042 -.003 .048 .011 -.089 -.134 .031 .090 -.080 .009
(0.032) (0.005) (0.039) (0.009) (0.033) (0.040) (0.037) (0.033) (0.064) (0.035)

.064 -.328 .110 -.390
(0.102) (0.115) (0.091) (0.147)

-.085 -.331
(0.284) (0.172)

In(A/P)t

InY t

R2

F:Chow

Q(12)

fj : Thresholdc

.857 .842

3.319

26.87

-.865

.858 .851

2.244

20.46

-.865

.087 .100
(0.028) (0.030)

.891 .815

6.656

22. 17

-.060

.861 .864

3.510

31. 30

-.865

.007 -.041
(0.042) (0.032)

. 138 .143
(0.056) (0.038)

.916 .906

2.573

22.24

-.865

-"
0\

A indicates the regime: U t < fj , B in turn the one with: Ut> fj .
C - C C C
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When estimating (21) by OLS it emerged that most of the

variables had very low t-ratios (cf. Table 2 below). Hence

we preferred estimating more parsimonious equations, i.e.

such which include only lnw
t

, lnN
t

_ 1 , and a few other

variables. As for these other variables, it came out that

the level of output (InYt) - used by Lucas and Rapping

(1970) - has large t-ratios which motivated its inclusion

as an additional explanatory variable.

As far as these results are concerned, it is found that the

hypothesis of parameter stability can be rejected with

equations 1, 3,4, and 5 at the 5 % level of significance

(when evaluating the values of the test statistics notice

that out test is a test of parameter stability given the

threshold, not just an ordinary Chow test - on the other

hand it 1S worthwhole to point out that the residuals are

more or less serially correlated which makes the significance

levels only approximative).

Table 1 contains only a fraction of the estimation results

obtained. They do, however, give an idea of the general

flavour of all results, that is, parameter stability (given

the threshold) is rejected. Because the development of the

computer program is still going on, we prefer not going

further with this analysis in this context.
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3.3. The test of Altonji

When carrYlng out the test procedure suggested by Altonji

(1978) we used on the one hand the supply equation (17) and

on the other hand the following unemployment equation:

(28) is simply the same equation used by Lucas and Rapping

(1970). It is only that the time trend variable is introduced

to capture the effects of changes in the frictional unem-

ployment. The parameter estimates of (17) and (28) are pre-

sented in Table 2; equations are estimated both by OLS and

2SLS. Standard errors (which are only assymptotic in the

case of 2SLS) are presented inside parentheses, Q(12) denotes

the Box-Pierce autocorrelation statistic with 12 lags,

r u1 'u2 denotes the coefficient of correlation between the

residuals of (17) and (28) and finally X~ stands for the

2
corresponding X -test statistics.

A short look at the estimation results reveals that the

both equations perform rather poorly: the coefficient

estimates of the labor supply equation are almost all of

the wrong sign (especially in the case of (consistent) 25LS

estimation) and, on the other hand, the error term of the

unemployment equation is far from being white noise.

Now, if we look at the cross-correlograms between the two

residuals (they are presented in Figure 1) we find a clear
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Table 2. Estimation results of the labor supply and unem-
ployment equations

lnNt:OLS Ut:OLS InN t :2SLS Ut :2SLS

constant 2.589 . 113 2.953 .145
(1.191) (0.136) (2.020) (0.165)

r
t - . 161 .586

(0.327) (0.672)

InMt - .013 .089
(0.098) (0.172)

Inwt -.069 -.712
(0.063) (0.348)

In(A/P)t . 114 .204
(0.047) (0.092)

61nP t .078 -.310 -.268 -.951
(0.083) (4.104) (0.226) (4.714)

InN
t

_
1 .900 1 .018

( .066) (0.128)

Inw
t

_
1 . 112 .622

(0.059) (0.282)

r t - 1 -.164 -1.072
(0.304) (0.695)

In(A/P)t_1 -.099 -.103
(0.047) (0.083)

InM
t

_
1 -.209 -.473

(0.094) (0.209)

t .003 .003
(0.004) (0.004)

Ut - 1 .951 .950
(0.039) (0.042)

61nw
t -7.816 -9.693

(3.703) (6.463)

R2 .933 .962 .945 .961

Q(12) 29.76 42.57 15.61 46.86
y

r u1 ,u2 -.407 -.324

X2 14.59 9.291
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Figure 1. Cross-correlograms between labor supply and unem
ployment residuals
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negative dependence: as for period t only the coefficient

of correlation with 2SLS is -.324 which is significant at

all standard levels of significance. Thus, given equations

(17) and (28), the labor market equilibrium hypothesis can

be rejected 11 ).

3.3. Estimating a disequilibrium labor market model

Empirical analysis in this context consisted of estimating

(23), given the switching rule (22). Estimation was performed

by using the programCLUSTREG of the University of Helsinki,

Department of Statistics (cf. Mustonen and Mellin (1976)

for details). Estimation was based on the method of selective

least squares. Because the time series were both highly

multicollinear and serially correlated we eliminated time

trend from all variables.

Three sets of results are presented in Table 3, as for the

other results, we can mention that they were not too diss

similar to those presented above. The first and second set

differ with respect to the output variable in the demand

equation, and the first and third with respect to the real

rate of interest variable in the supply equation. Besides

the disequilibrium supply and demand equations we present

the corresponding reduced forms of the employment equations

(which, by definition, are based on the assumption that

supply equals demand with all observations). Comparing

the residual sums of squares of the reduced form



Table 3. Estimation results of the disequilibrium model
~d

-
~d

- -d -
~s ~s

~
~s

~

Nt Nt N Nt Nt Nt
N

t N
t

N
tt

constant .0025 .0100 -.0000 -.0004 .0138 -.0000 .0025 .0098 .0019
(2.37) (3.41) (0.00) (0.38) (6.53) (0.00) (2.24) (3.72) (0.61)

~

in Mt .4692 .2056 .1098 .1892 .4602 .1834
(3.15) (1.32) (0.80) (1.15) (2.96) (1.18)

-
in (A/P)t .3969 .2255 .2831 .3318 .3887 .2064

(7.42) (5.22) (7.73) (12.95) (6.53) (4.62)

in wt .0468 -.2129 .2167 . 1 31 7 .0519 -.2112
(0.82) (4.20) (4.06) (5.53) (0.84) (4.39)

in Yt .6562 .1682 .6550 . 1815
(12.90) (2.96) (13.35) (3.19)

t -.0003 .0000 -.0003 .0000 -.0003 -.0000
(5.19) (0.00) (7.33) (0.00) (5.61) (0.60) N

N
....
r t -.0624 -.2696

(0.37) (1.50)

R2 .8545 .9291 .7607 .8941 .8079 .7273 .8550 .9292 .7692

RSS .00177 .00088 .00575 .00232 .000525 .00645 .00182 .00088 .00564

Q(12) 93.72 92.58 94.58

n 40 28 68 43 25 68 39 29 68
---------

;t denotes the real rate of interest. Variables indicated by ~ are deviations from linear trend.

Udt in Figure 2 corresponds to the first two columns of Table 3.
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and the disequilibrium model gives some measure of the

existence of disequilibrium in the labor market. Figure 2

serves the same purpose; the computed disequilibrium unem-

ployment rate (cf. (23) and (24)) together with the actual

(employment survey) unemployment rate gives some idea of

the timing and magnitude of disequilibrium in the labor

market.

If we consider first the estimation results presented in

Table 3, we find that the specification which includes the

output variable in the demand for labor equation performs

very well, indeed. All coefficient estimates (except the

one of the wealth variable, (A/P)t) have expected signs and

in most cases the t-ratios are very high. The fact that the

coefficient of the wealth variable is positive is somewhat

counterintuitive but it is by no means exceptional (see e.g.

Rosen and Quandt (1978)). If we compute the residual sum

of squares of the dis~quilibrium model for the whole period

and compare it with the residual sum of squares of the reduced

form, we find that the disequilibiium model fits substantially

better thus suggesting that the hypothesis of disequilibrium

in the labor market is not totally unjustified. On the other

hand we can mention that if the system of equations (for N~

and N~) are estimated over the whole period by 28L8 - thus

assuming an equilibrium model - rather poor results are

obtained. Particularly in terms of the signs of coefficient

estimates (recall also the results presented in Table 2).

Now, if the output variable, lnYt' id dropped from the demand
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equation, the performance of the disequilibrium model (and,

in fact also the equilibrium model) becomes much worse; it

seems indeed that the idea of profit maximization with parametric

prices is not very useful in an empirical analysis (a similar

conclusion has been reached by e.g. Brechling (1975)).

Finally, if Figure 2 is concerned, it appears that the un

employment rate produced by the disequilibrium model (with

InYt) scopes rather well with the intuitive idea of the

employment situation in Finland during the 60's and 70's.

It is also compatible with figures of the employment survey,

especially if we consider the deviations from trend. In this

sense the results are much better than those of Rosen and

Quandt (1978) with D.S. data.

4. CONCLUSION

Our objective has been to survey some basic propositions of

the labor market equilibrium hypothesis, to consider the

al ternative ways of testing for this hypothesis, and finally to

carry out some suitable empirical tests. These tests with

Finnish quarterly data covering 1962-79 demonstrate that

the equilibrium hypothesis can be rejected. Further work is,

however, needed, especially with the respecification of

model (s), to en'sure that this re'sul t is ro'bust. enough.
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Finally, one remark is still merit note. Even if it appears

that there are (periods of disequilibrium) in the labor market,

it is not self-evident that the equilibrium models should

not at all be used - they might still be good approximations

to be utilized in e.g. policy purposes.



Figure 2. Measured and disequilibrium unemployment.
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FOOTNOTES:

1) We use here the perfect foresight set-up for the sake of
convenience - uncertainty on future relative prices is
considered later on in section 2.3. If uncertainty were
explicitly considered when deriving the supply and demand
schedules, stochastic control theory should be applied.
In this context the illustrative purpose of the paper is
satisfied with a much simpler framework.

2) It is rather straightforward to show that the roots, z1
and z2, are distinct and real, the other being, however,
unstable. Due to the transversality condition we must in
fact solve this root forward, and only the stable root
backward.

3) By using the transversality condition we can delete the
additional czt-term being a part of the "general" solution
of (11). 1 .

4) (16) is obtained from (14) by solving it w.r.t. period t-1
and adding a time trend to capture the eventual effects
of changes in the marginal productivity of labor, f 1 .

5) Introducing the capital input (with the user cost of
capital) to the model would rationalize the inclusion of
the real rate interest in the demand for 1abor-equation.
In the same way, the hypothesis of 'habit persistance'.
as well as nonseparability of the utility function (1),
would rationalize the lagged employment term in the supply
of labor-equation.

6) Notice that - opposite to Lucas and Rapping (1970) - the
adaptive expectations are, in fact, imposed to both 1abor
supply and demand equations. It would be desireab1e to
allow also the reaction parameters with respect to real
wages and prices to differ. This more general model could
be motivated by the observation that these variables have
followed somewhat different pattern over time. Furthermore
Turnovsky (1969) has shown that the reaction parameters
are related to the variances of rates of inflation. It is
only that the two-reaction parameter model with Koyck
transformation would be too complicated for estimation
given the number of explanatory variables in (17).
An obvious candidate for expectations formation hypothesis
would in this context be the rational expectations
hypothesis, The problem is that this procedure requiring
the solving for the wage rate (and perhaps also the price
level) as an endogeneous variable and estimating the
complete system via FIML seems too complicated. Sargent
(1978) who suggests this approach, in fact, avoids most
of the problem by closing his model with a (real) wage
equation where the wage rate is assumed to follow an AR
process.
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7) This assumption follows the one of Lucas and Rapping
(1970), p. 277. Due to the fact that the Koyck trans
formation breaks the serial independence of the error
terms, this assumption seems hard to swallow. In order
to uphold the assumption we should, for instance, make
the error terms of (7) and (16) (not presented) serially
dependent furthermore v and s being then the correspond
ing correlation coefficients.

8) Instead of using (22) as a switching rule (cf. Maddala
and Nelson (1974)) we should, given the fact that our
data concerns the aggregate labor market, use the switch
ing rule of GinsQurg a~~ Tishler and Zang (1980) which
is: InN t == min (lnNf' InN t ) + Ut wh~re Ut ~tands for a
stochastic distur5ance term and N~ and Nd the deter
ministic supply and demand equations. Unfortunately, the
computer programs available do not allow this possibility.

9) As for other testing alternatives, see e.g. Altonji and
Ashenfelter (1980). The test of Altonji and Ashenfelter
(1980) focusing the intertemporal substitution aspect in
the market clearing model of labor market concentrates
to check whether the aggregate real wage process obeys
a random walk and in part on whether the variance in the
innovation in aggregate real wages is large relative to
the transitory cross-sectional variation is real wages.
Altonji and Ashenfelter find some evidence for the prop
osition that the noise is large enough to explain the
magnitude of variation in unemployment. However, when
estimating in the same context some unemployment equations,
it comes out that most of the observed variation in post
war unemployment remains unexplained.

10) This program has been developed following partly the ideas
of Tong (cf. SETAR of Tong and Lim (1980)). The prograamming
has been carried out by Ritva Luukkonen and Timo Terasvirta
(University of Helsinki and the Research Institute of the
Finnish Economy, respectively). Unfortunately no document
of the program is yet available.

11) The same result was obtained also with more parsimonious
versions of the supply of labor equation, (17). To save
space, the corresponding estimation results are not
presented here - they are, however, available upon request
from the author.
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