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specified in the nominal wage fits well and structural breaks are
rejected but wage change outperforms wage surprise, supporting
the traditional Phillips curve type view. The period 1921-38 is
found to produce different results yielding a structural break
from 1857-1913 in both supply and demand equations. These shifts
cannot be accounted for by the introduction of national insurance
though it had some effect on the labour demand curve.
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SUMMARY

This study attempts to reexamine the aggregate labour market in
Britain from 1857 to 1938. It uses a modern "classical”
specification of labour supply model in which the proportion of
workers supplied for work depends on the deviation between their
local wage (and/or the prices they face) and their estimate of
the economy wide average. Thus aggregate fluctuations depend on
the difference between actual and expected values of these
variables. The rest of the model consists of a standard labour
demand curve and an assumption that the market clears each year.

Some variants of this model {(particularly when prices are
excluded from the labour supply equation) perform well for the
period up te 1913. When the period is broken into three at 1874
and 1894 the functions change from one period to the next but
these changes are not statistically significant. But when the
1857-1913 period as a whole is compared with 1921-38, significant
differences do emerge. In particular, the interwar pericd does
not support the classical interpretation as well as the prewar
period.

Some efforts are made to see if the introduction of social
insurance invelving the right to unemployment benefit for
employees and the contribution to the insurance fund by employers
could account for the shift after the first World War. There is
little evidence that this explains the break in supply and demand
functions. Insofar as insurance did have direct effects, it
appears to have been on the demand for labour rather than supply.



In this paper we examine some simple equilibrium models of the
aggregate wage and employment rate of labour for various phases in British
economic history from 1857 to 1938. Empirical work onm the aggregate labour
warket for this pericd is dominated by the famous picmeering work of
Phillips (1958} and Lipsey (1960). Though this has given rise to a large
theoretical and empirical literature, the subject of their study -
historical time series on the British labour market - has been somewhat
neglected. In particular models of equilibrium unemployment which have
developed from the originmal literature on the Phillips curve have mnot

been generally applied to the pericd before 19451.

Studies which have concentrated on the pre—1945 and especially the
pre-1914 period have followed directly in the tradition of Phillips.
Propertionate changes in momey wages are treated as a response to labour
market disequilibrium and/or other variablesz. The alternative
interpretation of such a relation is as 2 labour supply function in which
the supply of workers for employment (and hence the level of measured
unemployment) depends on the deviation of actual from expected or
perceived wages and/or prices. Such models may be based on search theory
or inter—temporal labour/leisure substitution. For a proper market model
cne alsc needs a labour demand functionm - a feature largely ignored

in the early literature on the Phillips curve. The clear separation

For recent studies along these lines on postwar data, see Batcheler and
Sheriff (1979) and Beenstock and Warburten{l1982).
2

This includes the early literature which concentrated on testing the
specification of and the inclusion of different additiomal varisbles in
the Phillips curve., Sece Routh (1959}, Kaldor (1959), Lipsey (1960},
Lipsey and Steuer {1962). More recent studies which essentially fellow
the original Phillips line while testing various additional hypotheses,
include Desai (1975), Gilbert {1976), and Smythe (1879).



and estimation of these functions should also shed light on the earlier
debate between Keynes (1939) and Dunlep {1938) in which the two sides of
the labour market were not clearly distinguishedz. Thus, if there is
market clearing, the labour demand curve will only be identified in a

simultanecus equaticns context.

In section II we specify 2 basic model in the context of which a
number of historical issues may be raised. The subsequent sections
are devoted to the econometric tests of these bypotheses by using variants

of the basic model.

In a previcus paper one specific variant with 2@ simple nominal
wage surprise supply funcrion was estimated and tested for the whole period
1857 « 1913, In that study the restrictions implied by rational expectations

were tested and, on the whole, not rejected while those implied by the

tpon re-reading this debate it becomes clear that the real wage—employment
relationship was not the central issue from the empirical view peint as
somerimes suggested. It originated with Keynes® statement in the General
Theory that "in the short period falling woney and rising real wages are
each, for indepcndent reasons, likely to accompany decreasing ewployment,
labour being rcadier tc accept cuts when employment is falling off, yet
real wages imevitably rising under the same circumstances om account of
the increasing marginal return to a given capital equipment when output
is diminished™(1936, p.10). Thus there are twe questions: (1) the
eyclical relation between real and money wages and (2) the relation between
Teal wages and employment. Since Keynes had explicitly argued that these
were independent, there was no ground for inferring ome from the other.
Yer in their examination of the data, Dunlop (1938), Tarshis (1939) and
Richardson (1939) stuck alwost entirely to {1). Only in a post seript
te his paper did Tarshis address (2) directly, finding a strong negative
relation between monthly U.5. data on man hours and hourly wages for
1931-38. Though the participants in the debate increasingly came to
recognise the impertance of this distinction, it was left to later

writers to explore the statistical relationship between real wages and
emp loyment: .



surprise supply function were rejected. Here, we take a more flexible
approach and test several variants of the model. In particular, we examine
the question cof whether 2 model incorporating wage and price surprise

out performs one based on wage and price change along the lines of the
traditional Phillips curve literature. In the empirical work of secetionm
111 we find that wage and price change tend to dominate wage and price
surprise in the équations. A simple specification imcluding only

nominal wage change cannot be rejected against a variety of more gemeral

e : 1
specifications™.

To many obscrvers, the period between the 1850s, and the first
World War is far from homogenecous. The pericd is sometimes divided by
historians inte three phases which might be termed the "Mid-Victorian
Boom'”, "the Great Depression' and "Edwardian Retardation”. Although
there is doubt about these as distinct phases in economic growthz, they
are most clearly marked out by differeant trends in wages and prices.

On this criterion, the periods are traditionally marked out at 1873 and
1896 and, according tc Hobsbawm, "the development of the labour market
falls into much the same periods" (1964 p. 318). More recently Tarling
and Wilkinson have associated this with changes in the operation of

the labour market, stressing the importance of social and political forces
in wage determination. Referring to the werk of Phillips and others,

they argued that "[e}ccnomists are used to regarding the soccial and

This is comsistent with our carlier finding that labour supply was
influenced by the systematic as well as surprise element in the nominal
wage. See Hattom (1983b) p. 16.

o
“ For surveys of the first two of these periods, see Church (1975) and
Saul (1969).



political forces, as peripherazl te the process of the determination of
such 'economic' variables: an understanding of the events of the 50

years or so leading up the 1920s shows how empty and dangerous is this
misconception” (1982 p. 23)1. In section IV we attempt to come to

grips with one aspect of this argument by estimating our equations for

the three sub periods and testing for structural breaks in the fundamental
relationshipsz. Though there are substantial changes in some of the
coefficients, we find that these do not amount to significant structural

breaks.

Many observers see the major break as occurring acress the divide
of the first World War with the emergence of labour market disequilibrium
leading to mass unemployment in the interwar periecd. One problem with
such comparisons is that the unemployment data available for the interwar
years which derives from the operation of the labour exchanges and the
aduwinistration of the National Insurance system is totally different in
scope and coverage from the pre-war trade upion data. Even so, the

comparison of pre and post war labour markets using these data may not

L This conclusion was reached from a study of the growth of trade unionism

and developments in the nature zpnd institutions of collective bargaining

up teo the first World War. However, it is not a view which is universally
shared. Pollard, fer instance, in his survey of 1870-1914 found that
"Where the market itself changed rapidly or violently, the "market component'
of the wage determinant was much greater than amy possible organisatiomal
component and the unions themselves frequently appear as little more

than playthings of the market situation™{1965 p. 111).

This is, of course, not 3 test for the inclusion of specific soeial or
political wvariables. Such forces are in any case, likely to be difficult
to measure especially before 1914. Time series data on trades union
membership and the number of strikes began only in the 1890's. When Hines
estimates his function with trade union density explaining wage change,
he found the period 1843-1913 did net support this causal relation (1964,
p. 234). 1f such "non-economic"” forces were becoming more important,
one wight nevertheless expect a simple market model to perform
progressively less well and perhaps exhibit structural breaks as the
market process breaoks dowm.
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be as misleading as somatimes supposedl. Since lirtle else is available,

it is essentially these series which have been used both in ecomomerric

work by Phillips and his follewers and by both contemporaries and historiamns.
Thus, conceptions of changes ia the labour marker have been largely
conditioned by the use of these series and hence, quite apart from differ—
ences in representativeness, if is important to see if the two periods
conform to a common structure. In secrtiom V we estimate the same models

for 1421-38 and fiﬁd that, on the whole, the models perform poorly

relarive te the period 1857-1912 taken as a whole. Furthermore, there

are substantial structural breaks even when intercept shifts are admitted.

One might well suspect that these findings are not simply an artefact
of data but a reflection that the imterwar labour market did operate
differently as compared with pre-war. One obvious feature is the extension
of national collective bargaining {which was virtually absent before the
War) via national representative bodies of unions and employers, and in
unorganised industries, wage boards. This, coupled with structural
readjustment imposed on the econmomy in the 19203 and 1930s are likely to
have driven the economy off its supply and perhaps even demand curve for

labour leading to labour markec disequilibrium.

An alternative view inspired by Benjamin and Kochin (1979) is rhat
the introduction of national insurance benefits and contributions served

to mask the operation of the equilibrium labour market by shifting supply

0f the trade union series Garside cencludes that, despite its narrow
base the series is "fairly representative of conditions generally over a
period of years and not only in the trades directly represented' (1980,
p. 23). TFor discussion of the comparability of the trade union and
insurance series, see Hiltem (1923), ?p- 182-3 and Appendix 1 pp. 1$0-1,
Feinstein (1972), p. 225 and Garside (1980), p. 22.



and demand curves for labourl. The wconometric results of sectien V
suggest that including these variables deoes little to repair the
srructural break. Finally, sinece it iz somerimes suggested that the
availability of unemployment benefits led to systematic dishoarding of
labour manifested in temporary layoffs, the benefit to wage ratio was
included in the demand functionm where it appears to have an eiffect

despite 1ts poor showing In the supply funcriom.

The insurance system was introduced in 1911 but only became general
after the first Werld War. Thus Benjamin and Keochin argued that "in 1927-9
and 1936-8 unemployment would have been at or near normal levels, if the
dole had been no mere generous than when it was first set up in 1513"
(1979, p. 464). This view has attracted much criticism largely on
empirical grounds (Collins (1982), Cross (1982) Metcalf et al. (1982).
Ormerod and Worswick (1982), Broadberry (1983}, Hatton {19832)). It has
also been emphasised that the model is inadequate as a medel of supply
and demand for labour (Hattom, (1980), pp. 5-123}.
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The model of the aggregate labour market is set up in terms of the
employment rate ER which is related to the percentage umemployed (U) by
ER = 100 - U. From the supply side this measures the rate at which
labour is supplied for a given labour force. Its logarithm is decomposed

into permanent and transitory components M and n respectively

In ER, = ln Mo+ Inm (1)

Since no time series measure of hours is available, this dimension of

labour supply is not modelled dircetly.

The labour supply function used is based on that derived by Lucas
(1973) suitably adapted o the labour market. The logarithm of the
transitory component of labour supply for the individual micro labour

market, , ig

Pl -—! Il -
na (2) = ﬁrlij.n W (z) - E(la I-.’t/It(z))—l + y2|\1uct(z)— E(ln Ctllt(z)l
k
L Ypuy mm 2
1=1

where Wt(z) and CECZ) are respectively the nominal wage rate and the index
of consumption prices in market z at time t and wt and Ct are the economy
wide (geometric) means of these variables. The latter are not known at t
but expectaticns are formed based on the information set It(z) which
includes: wt(z) and Ct(z); their estimated variances across the individual
markets wé and wi; wt_i and Ct—i for 1 » Q; and the estimated variances

of time series forecasts of Wt and Ct based on their past values oé and ci.

If z is taken to index markets by percentage deviatioms from the aggregate

then the local wage ond price are



[

1n Wt{z) W, + 7, {3)
lnC (2) = InC_+ z_ (4)

The expectations of aggregate wage and consumption price levels at

t are formed by

4

E(lnwtllnwt(z), lows) = (1~ )1laW (z) - g InW  (5)

i

E(lnctunct(z), InC¥) = (1-g )nC (z) = 8 laC} (6}

where W*é and C;‘ are the time series forecasts of aggregate variables
referred to above. This estimate and the local wage or price are
weighted according to their relative variances to form the expectation
of the current economy wide varizbles. Thus Bw = wé/(cf; + llJé) and

= 2 2 2
8. lbcf(o‘c + l#!c)-
Substituting (5) and (6) into (2) gives

1o nt(z) = YlEnWt(z) - {1- Bw)lnwt(z) + Bw 1nWﬂ

T-1

k
+ YzE.nCt(z)—(l - 8.) IaC (z) + 0, 1nc:l + 1 Yy innm
~ 1=l 2+i

)]

Ageregating over markets and substituting into (1) gives the
aggregate labour supply equatien
s k
= - - %
1n ER @+ oy {low, ~ laW¥) + o, (In € = InC¥) + izl %, 10ER .
(8}

where



1f labour supply is determined by the real wage, then Yp T Y, but,
even 5o, & and t, will not, in general, be equal. If cross sectiomal

variance in prices were zero, then @, = ec = O and only the nominal wage
will enter the equation. Similarly, differences in oy amd ¢, over time
may be due to chaqgcs in either § or Y. {ne special case of this model

is where ln Wi = 1n wtvl and 1n C? =1lnC This formulation is the

=17
simple Phillips curve in which unemployment is related to the rate of

change of wages and the cost of living.

On the labour demand side, it is assumed that the short runm marginal
productivity condition for profit maximisation is continucusly met.
Competitive firms in market z are concerned only with maximimising profits,
given their capital steck and the prices and wages facing them. The under-

lying production function is taken to be C.E.S. of rhe form

I*!

q, = sett E‘(zt”” + (1-2{)&{”7” (9)

where Q is output, E employment and K the capital stock. 1 is the

1
parameter representing the rate of disembodied technical progress, L+n gives
the elasticity of factor substitution amd L the degree of returns to scale.
Taking the capital stock as predetermined, the first order conditien
for profit maximisation gives the labour demand function

n nT -1

1 t o 1+n/u
gy = AR gl e BT T (10)

[
where P is an index of product prices and the maximised value of output

has been substituted back inte the expression by selving out for K. te give
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an expression linear im logs. Teo comvert this to an employment rate, the

trend in the growth of the labour force is represented as

L = et (1
T [o]

Dividing (11} inmte {10} and taking logs gives the employment rate

demand equation for 1n(E/L) = ln ER.

Do W
In ER® = B+ @) n(z), + 8, 1nQ_ + Bt (12}
.1 . bnfu A | LS
where By = 1+n B2 1+n ° c3 (l4n)p ¢

We rake the two equation system formed by (8) and (12) as the basis

for estimation in the feollowing sections.
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111

In this scction some versions of the model set out previously
are estimated on annuwal time series for 1857 to 1913. The data
is taken from Feinstein (1972). The wage index W is the Bowley-
Wood index of average weekly wage rates, and C the cost of living
index for working élass families (T1540). For U the series
for trade union unemployment is used (T125) and for Q the GDP
output index (T18)}. P is the GDP deflator and since this is
unavailable befere 1870 the index for 1855-1869 was estimated
frem the coefficients of a regression of the GDP deflator om four

other price series for 18?0—1913.1

In order to cbtain an empirical specificacion of equation (8)
it is necessary to provide suitable forecasts of wages and
consumption prices W% and C*. Since these depend only on lagped
values of the aggregate variables they are obatined from a first
stage regression of lagged values of all the variables in the model
W,C,P,Q, a constant and time trend. This ignores the restrictiens on
the expectation generating process if expectations are fully
rational, i.e. that they are generated according to the same

structure as the wodel itself. However unless a full cconometric

! The four series were the cost of living index C already mentioned,
indices for import prices (P_) and export prices (P,) given by Imlah
(1959) Table 8, pp54~98 and the Rousseaux index of the prices of
principal industrial products P, given in Mitchell and Deane (1962),
pP. 471. The equation estimated was logarithmic and included a time
trend. This gave the following coefficients which were used as
weights in generating the composite price series for 18535-1869

In P = 1.8 + 0.0016TIME - 0.261 1n PM + 0,461 iIn PX + 0,441 In C -0.051 In Pi



model is specified, generating a value for W* involves making

unrestricted forecasts of Pt and Qt'

Following some experimentatien the lag length in (8) is
restricted to k = 2 and the forecasting equations are also
restricted to two lags. Having obtained values for Wt and C*
the equations were estimated using two-stage least squares.

Clearly, all the current values of variables in the model are
endogenous or would be in a full macro model and should therefore
be instrumented. The set of instruments must include all the lagged
varlables used to generate W* and C*, but it must also include some
current dated variables since ctherwise ln ﬁt = 1ln W¥ where In ﬁt

is the instrumental variable for 1nwt. It is difficult enough to obtain
exegenous current variables and the choice is narrowed by the
availability of data. In the event, the volume indices of exports
and fixed investment were used on the grounds that these have been
frequently seen as determining ecomomic fluctuations in the period
(see Alderoft and Fearon {eds).1972) togerher with import and export
price indices on the grounds that these are, at least in part,

determined externally.

The procedure followed was first to obtain values of ln ﬁ,
In €, In W* and In C* as the ficted values from a first stage regression,
Since the first two include current dated information while the second
two do not, the surprise or innovation in the wage and cost of
living (purged of the effects of movements along the demand curve)
are ln(ﬁt/wt) and 1n(ﬁt/C¥). The systemmatic parts of proportionate

wage and price change are 1n(W§/Wt_1) and ln(Ct /G0, 4n

1



altervative and much simpler assumption consistent with an adaptive
expectations scheme is to simply use the acrual changzes:

ln(wt/wt_1) = la{w /W8 - In{w/v ), a{c /c__) = ln{cc/cir)ﬁn(c-é‘/ct_

In testing various restricted forms of the model against un-—
restricted forms the likelihood ratio test is used. The F tesc
was preferred to tﬂe ¥? since it appeared to give slightly narrower
confidence intervals. Before moving to structural estimates of
the supply equation this test wes performed for the regressions
gemerating the expected veriables against those in gemerating the
instrumental variables. For both in W and ln C the inclusion of
the current varizbles cannot be rejected even at the 17 level in
either case so that the innovation in each of these variables

o ios . . o1
reflects the significant influence of current macroeconomic shocks .

The results for the supply function are given in Table 1
where the first two equations compare assumptions about expectations
formation. 1In both cases the variables in the wage and cost of
living terms are just on the border of 5% significance but the lartter
consistently gives the wrong sign. In other respects the eguations
appear to be well specified and give a good fit without serial
correlation of first or 4th order. The two equations were tested
against 2 more general version with 21l four terms and the inclusien
of the equation 1 variasbles was easily rejected while that for the
inclusion of the equation 2 variables was on the borderline of 5%

2
significance”™.

The computed F values were 24,344 and 8.975 compared with the
eritical value at 1% of 3.82.

The computed F values were 0.065 and 3.043 compared with the
critical value at 5% of 3.19.

1

.
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Table 1
e Ln(d, /1) ] (€ /ep) [ImER_,  InER__, R /zss. 5D.W./B.P.
: t i ! i
. 2.6957  0.4685 | 0.2866 i 0.8751 1-0.4663 | 0.6017 ' 2.0321
(1 (0.4337) (0.2276) | (0.1418) . (0.1053)  (0.1056) © 0.0129 0.7915
| ‘
i
P ~ =7 ‘
C ln(Wt/Nt_1)‘ ln(Ct/Ct_j).lnERt_1 rlnERt_z . R"/RSS. - D.W./B.P.
2.8234 . 0.3847 | 0.2366 - 0.6210 . =0.2045 0.6318 0.6318
(2) O (0.4211)  (0.1674) (0.1214)  (0.1974)  (0.1127) - 0.0119 2.05%6
- - . =2
c Ll /W, ) 1a(W /W) “1nER . laER__, 1‘ mss. D.w./3.2.
I i i 1
2.8496  0.4513 0.27%0 0.6693 ' -0.2048  0.6132 1.9702
(3 (0.4322)  (0.1883) (0.2636) (0.1348)  (0.1263) 0.0125 1.1052
- ’ =2
¢ 1nd, AL IngR _, - laER_,  R/RSS  D.W./B.P.
J ;
2.8956  0.5943  -0.5933 0.6042 ' -0.2408 0.6049 1.8436
) (0.4382)  (0.1338) (0.1334)  (0.1215)  (0.1167)  ©£.0128 1.2659
- =2
¢ RICNENS] “1eER__,  lmER__,  R°/RSS  DW./B.P.
2.8981  0.5937 0.6044  ~0.2408 0.6123 1.8443
{5) {0.4303) (C.1319) (0.1202)  (0.1156) 0.0128 1.2673
- 5 =2
C 1nwt ; 1nPt ant t ‘ R7/RSS . D.W./B.P.
1.0266 =0.1612 0.1371 1.0215 0.0176 6306 1.3007
(5 (0.3585) (0.0632) (0.0432)  (0.1237)  {0.0021)  ©.0119 9.6249
C 1n<f&t/§>t) ] 1n€1t t B2/38S  D.W./B.P.
| g ¢
1.0242  -0.1419 0.9925  -0.017i 0.6364 1.2832
€5 (0.3556)  (0.0412) (0.1001)  (C.0017)  0.0120 9.5680

Standard errers in parentheses; RSS = sum of squared residuals (reported
below R“); BP = Box-Pierce statistic for 4th order serial correlationm
(reported below the Durbin Watson statiscic).
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In view of the wrong sign on the price terms and their borderline

significance these were dropped and the two wage variables compared
in equation 3. Judging by the ¢ value, this clearly suggests that
wage change dominated wage surprise as an explanatory variable.
Furthermore when the surprise term is excluded the t value on the
wage change termrises to4.Sgiving strong support for a Phillips
cruve Cype formulétion. This is reinforced when another restriction
is tested: that the signs on current and lagged wage should be
equal and opposite. As is shown in equation 4 not only is the
restriction not rejected but the variables take coefficients which

are virtually the same numerically. & similar result was obtained

. - . 1
when this restriction was tested for the wage surprise.

4s a final test che most restricted medel which just included
wage change was tested against the most unrestricted model which
included the levels of current, lagged and cxpected wages and
consumer prices. The jolnt signifiéance of the additional wvariables
is easily rejected at the 5% 1evel.2 Thus although the significance
cests are not very decisive between different variants there is
strong support for a simple model relating the employment raze to
the proporticnate change in wage rates and its own lagged values.
The long run values for the unemployment rate when wage change
is set to zero is equivalent to almost exactly 5% unemployment

compared with the mean of the series of 4.453,

i The cemputed F value was 0.409 compared with the critical 5%
value of 4.04.

2 The computed value was 1.48 compared with thecritical 5% value of
2.49.
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The final equations in Table 1 are the labour demand function
the instrumental variables ﬁt and Qt were generated from first stage
regressions on the same set of variables as for ﬁt and Et. One
obvicus restriction te test is that the wage and price terms give
equal and opposite signs. From equations 6 and 7 it can be seen
that this restriction does not come close to being rejected.

Each of the terms is individually significant and t values of over
10 are obtained on output and time. One problem is that the
Durbin-Watson statistic is mear to the lower bound (though not
pelow it). It was thought that some simple dynamics should be
added by including the lagged dependent variable but this took

a very sm2ll t value and hence was omitted from the equation.

If the coeffficients are interpreted in terms of the model of
Section LI then the real wage term implies an elasticity of factor
substitution of 0.14 which is a little on the low side. The
coefficient on output is not significantly differemt from 1 and the
point estimate of the returns to scale parameter u is 1.01. The time
trend gives the expected sign and implies that with the real wage and
output held comstant, the employment rate would fall by 1.7% per annum.
With the labour force growing at about 1% (¢ = 0.01) this implies a value

of ¥, the technical progress parameter of 0.03 which is slightly on the

high side.
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In this section we turn to cxamining changes in the structure of the
labour market equations in the peried up to the first world war. Follewing
the earlier discussion of wage and price trends the period is split inre
three sub periods: the mid Victorian Boom, 1857-1874; the Great Depression,
1875~1894; the Edwardian Retardation 1895-1913. This periodisation slightly
attenuates the great depression but gives three periods more or less equal
in length. The annual averages for the unemployment rate and wage and

price change over these periods were as follows

U W) €2
1357 - 1874 3.60 1.30 Q.05
1875 - 1894 5.49 -0.17 =1.54
1895 - 1913 4,158 Q.67 0.98
1857 ~ 1913 4,45 0.58 -0.20

This clearly shows that the sharp differences in wage and price trends are

captured by the periocdisation chesen.

Given these differences, one might suspect that first stage regression
generating expected wage and consumer price would be subject to structural
changes. bkach of the first stage regressions was run for each sub period
and the test for structural breaks performed against the period as a whole.

These tests massively rejected the null hypothesis of ne structural breakl.

The same test was also applied to the first stage regressions used

to generate the instrumental variables for In wt, 1o Ct’ In P In Q

t’ [

The hypothesis of no structural break was overwhelmingly rejected in each

case. Thus ecach of the sub peried structural equations was estimated using

! The computed ¥ values were for lan W¢ 27.881 and for ln C* 24.598. The
17 critical value is 3.82.
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first stage regressions estimated within the period only. A selection

of the results is given in Table 2. In order to perform the tests for
structural breaks across these periocds, a whole period regression was

run for each equation using the first stage regressions for each sub-
period pieced together. Thus since the first stage estimates are the

same in each case, the structural break refers to the second stage estimate

only.

Altogether five variants of the supply equatiocns were estimated and
the same five variants run apgain without consumer prices, making ten in
all. In none of these cases could the null hypethesis of ne structural
break be rejected at the 5% levell. This stands in sharp contrast to the
forecasting equations though the result is not changed if the first stage
regressions are taken for the period as a whole. &s the first panel of
Table 2 illustrates, this result is due neot so much to the stability of
the coefficients as their lack of significance for the individual subperiods.
In these equations the perverse sign on the surprise in the cost of living
arise from a dominant positive coefficient for the (reat Depression

outweighing insignificant negative coefficients for the other two periods.

The same within period tests between different specifications as were
performed for the whole period were repeated for each sub-pericd. On the
whole the results were rather similar as for the whole period. The most
naive version representing the simple Phillips curve is given for each
sub=period in the middle panel of Table 2. When this is tested for each

sub-period against the most general wmodel (as before including ln wt,

1 . . . .

For the two variants of the supply equation given in the top two panels
of Table Z, the computed F values were 1.122 and 0.524 compared with 5%
critical values of 2.07 and 2.16.
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Table 2

Eq.Xo/ . . . 52 -
Poriod c In (wt/w;_) 1n (ct/cp lnERt_l lm:.Rt_z R/RSS DW/EP
1 3.,7496 0.5649 =0.1081 ¢.7129 -0.5338 0.2868 2.0122
(1857-74)  (1.160%9)  (0.68%8)  (0.3908)  {(0.2338)  (0.2457) Q.0045  4.6760
2 2.7497 0.9517 0.5997 0.8622 -0.4666 0.645% 2.3608
{1875-94)  {0.6588)  (0.6091)  (0.2475)  (0.1671)  (0.16256) 0.0047  4.1692
3 2.6599 1.7746 ~-0.1116 0.8695 ~0.4525 0.4679 1.86980
(1895-1913) (0.5263) £1.0730) {0.4302) (0.2156) (0.2018) 0.0024 3.0225
W /W 2 W/BP

c ln (¥ /@, > ioER, . InER__, R/RSS D
4 3.8756 0.4375 0.4733 -0.3230 0.5442 2.3596
(1857-74)  (0.9291) (0.1602) {0.2065)  (0.2110)  0.0031  3.4457
5 2.5137 0.6282 0.6886 -0.2411 0.5081 1.8684
(1875-94)  (0.7872)  (0.3437) (0.2186)  (0.2279)  0.0070 3.2371
3 2.8592 0.1837 0.7677 ~0.3947 0.46092 1.8294
{1895~-1213) (0.9083) (0.2383) (0.2628) (0.2254) (0.0028) 2.7694
c In(W g W/BP
n(W /P ) oQ, _; t K /RSS D

7 0.9226 -0.1354 1.0229 =-0,0179 0.5876 1.9897
(L857-74) (0.83564) (0.1305) (0.2312) (0.0042) 0.0028 4._9346
] 0.9777 0.1147 1.0207 -0.,0189 0.7979 1.6822
(1875047 (0.4121) {0.2009) (0.1182) (0.0029) 0.0029 1.3318
9 1.5541 ~0.2621 0.8506 ~0,.0L51 0.5998 1.1247
(1895-1913) (0.6820)  (0.4262) (0.1994)  {0.0041)  0.0019  4.6983

Standard errors in parentheses; RSS = sum of squared residuals {reported below ﬁz);
B.P. = Box-Pierce statistic for 4th order serial cerrelation (reported below
the Durtin~Watsen statistic).
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J %
1n ht—l’ ané, inC

e ln Ct_l, 1n C%) the null hypothesis is easily

rejected for the Great Depression but does not come close to rejectien
for the other two periodl. This clearly reflects the stronger role of
consumer prices since, in this period, in 2ll but ocne of the equatioms,

the inclusion of price terms cannot be rejected at the 5% level.

The results for the demand equation in the bottow panel follow a similar
pattern. This time the real wage term gives the expected sign in the first
and third peried, and the cpposite sign in the second but all three are
insignificant. Output and the time trend remain strongly significant
throughout and although the coefficients tend to drop in the final

period. The null hypothesis of no structural break canmct be rejectedz.

It appears that for both supply and demand equations, the well determined
coefficients are relatively stable as between periods while the poorly
determined cmes are not. Even though this is just what might have been
expected, the wage and price terms pive disappointingly low levels of
significance. It must be remembered, however, that wage and price
trends were used as the criterien for choosing the period, thus most
of the variation comes between periods rather thanm within pericds. The
results indicate that examining amnual time series for periods as short
as twenty years may be unrelizble as a guide to identifying the under-
lying structure. In part this may be due to the poor quality of the data
for this peried. In any event, it seems that more information is required
either through mere observations or richer data before sharp distinctions
can be made either within or between pericds. With this qualification in

mind, we move on to examining results for the interwar period.

! The computed values of F for this test for the three periods were
respectively 0.459, 11.868 and 0.685. 5% critical values are 3.48, 3.20 and
3.33 respectively.

2
“ The computed value of F was 0.691 compared with the critical 5% value
of 2.16.



In order to compare the interwar period with the prewar perieds,
exactly tho same set of egquations was run on inter—war data for 1921-38.
All the varizbles appearing in the structural equations ave from the same
source and are centinued as index numbers from the pre-war period. As
pefore, the first-stage estimates were estimated separately for this period
alone. ‘

The first equation gives results which are similar to the pre-war
period with both wage and price surprise éntering positively and with a

similar lag structure. But the coefficients on wage and price terms are
insignificanct. Perhaps this suggests 2 different regime in the inter-
war years but in view of the poor results for pre 1913 sub periods, one
should nmot press this. The mext equation - the standard Phillips curve -
now gives the wrong sign on the wage change term and the third equation
for labour demand gives z positive sign on the real wage. To some
extent these results resemble those of the other 'perverse' period

1875-94%.

These results look quite different from the pre 1913 period taken as
a whole but, as has been emphasised, it is whether there are significant
differences that matters. In order to perform tests of structural
change, we take the pre 1914 period as a single period for both the first
and second stage regressions. The tests were them performed using these
and the set from which the first three equations in table 3 were taken by

estimating a third equation for the whele period 1857-1913, 1921-38 raking

: Une particularly perverse result was obtained when the supply fuanction
was estimated with wage and price caange terms. Both entered with the wrong
sign and t values in excess of 4!



the first stage regressions as two segments. As was pointed out earlier,
the comparison of overall levels of unemployment is open to question because
of data differences, so the whole period regressions include am intercept
shift dummy between the two pericds (D = 1 for 1921*38)1. Hence the

F tests performed are only for the joint significance of shifts in the

slope coefficients.

The whole peried regressions are gziven in the bottom part of Table 3.
The surprise supply function is similar to that for the interwar period
2lone while the Phillips curve versionm mow gives a coefficient on wage
change close to zero. The effect of the dummy in each case is to
shift the employment rate down significantly and by about 3-4%. In the
demand function the real wage term is now small but negative and the dummy
shifts the employment rate up (as might have been expected) by about
10%Z. Mot surprisingly, out of the ten variants of the labour supply
function, eight indicate structural breaks at the 5% level, seven of these
at the 1% level. Both the supply equations in Table 3 and the demand
equations exhibit structural breaks in the slope coefficients

at the 17 level.

One possible reascon for shifts in intercept and, perhaps, slope
coefficients between the two periods is the impact of the unemployment
insvrance system. This may have affected the labour supply througk the
effects on search and leisure choice and on the demand for labour via
the effect of the employers' contribution to both the unemployment
insurance and health insurance systems. The data for benefits was taken

as a weighted average of different rates as calculated in Hattonm (1980)

1 One might also attribute such a shift to the changing structure of
labour supply due to the war or, in the demand functiom, the retardation
cf technical progress.
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Table 3

1521-1938

o s o - g——

c (W /) In(C /CK) 1nER_)  laEr_,  R/RSS  DW/EP
2.5580 0.8768 0.5715 0.6321  -0.2000  0.3664  1.4290
(0.7710} (2.3727)  (0.8651)  (0.2163) (0.2000) C.0079  1.4928

" 5

c W W) ImER_, ImER_,  R°/RSS  DW/BP
2.7034 -0.2067 0.9278  -0.5296  0.3627 1.3512
(0.7784) (0.1273) (0.2833) (0.2850) 0.0854  4.0279

c :[n(ﬁt/ﬁt) In Q, t R /Rss  DwW/BP
2.4137 0.1382 0.7457  -0.0184  ©.9233  1.9826
(0.1528) {0.0915) (0.0559) (0.GCI5)  0.0010 1.6181

1857-1038

c D L/ W n(C,/C%) InBR,_, 1nER__, R /RSS  DU/P
2.6217 -0.0356 0.4682 0.3459 0.7866  -0.3615  0.7670  2.0051
(0.3701)  (0.0065)  (0.2549)  (0.1510)  (0.0950) (0.0918) 0.2191 28357

~ -

c D In (W /W) InER,_, laER_,  E°/RSS  DW/BP
2.6318 -6.0366 ~0.0401 0.8190  ~0.3862  ©0.7025 2.0110
(0-4187)  (0.0077)  (0.0789) (0.1249) (0.1243)  ©.028%  3.8684

c D 1n(€.rt/13t) In (Q,) ¢ R /RSS  DW/BP
2.1000 0.1013 ~0.0738 0.5942  -0.0123  0.7583  0.9022
(0-2705)  (0.0219)  (0.0465) (0.0766) (0.0014) 0.0231  33.7838

Standard errors in parentheses; RS

$ = the sum of squared residuals (reported below

-7
R™}); B.P. = Box—Pierce statistic for 4th order serial correlatien (reported below

the Durbin-Watson statistic).
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and expressed as a ratio with average weekly wages. This ratic, R,

was adjusted with the following way to give R = exp(ln R - ln(w/ﬁ))

which was entered inte the supply equaticn as the absclute ratioc (since
before 1914 it is taken as zero). Since the dependent variable is the log
of the employment rate, the predicted sign on this variable should be

negative.

On the demand side, follewing Harrison and Hart {1982) the average
ratio of contribution Lo wages was obtained from data in Chapman (1953).
This ratic plus one (S) is the factor by which labour costs are raised
by the insurance contributions. This ratio was alsc adjusted to give

In§=(ns - 1n W/ﬁ) which was then entered logarithmically into the
demand equation. This variable should therefore enter the equation with
the same coefficient as the real wage variables when first entered

into the equations for 1921-38 and them for the whole period.

The results for the same set of equations are given in Table 4.
The inclusion of R does not markedly change either version of the supply
equation and the varizble itself gives a perverse sign. Im the demand
equation 1ln 5 gives a plausible coefficient, unlike the real wage but
is not significant and the hypothesis that the coefficients are equal
cannot be rejected. When the whole period is taken, the ccefficients on
the supply functions are somewhat similar and R still gives positive signs.
However, with the change in sign of the rezl wage in the demand egquatiom,
the coefficient om ln § becomes significantly negative but implausibly
large. The test for the equalivy of coefficients is now rejected at the

1z levell.

1 Values of F were for 1921-38, 0.237 and for 1857-1913, 1921-38, 20.3C1
compared with critical 5% values of 4.60 and 4.00.
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The inclusion of these additional variables does little to improve
the performance of the supply functioms. Out of the ten versions, seven
still exhibit structural breaks between the two periods, 6 at the 5%
1evell. All four variants of the demand funetion gave structural

breaks at the 5% level, three at the 1% level.

L Values of F for the two versions reported in Table 4 are 0.747 and 7.947
compared with critical 5% values of 2.37 and 2.53,



VL

Let us summarise our couclusions so far. Over the prewar perioed
up to 1914, the supply and demand equations seem to fit quite well and give
plausible coefficients with the exceprion of the cost of living index
which gives the wrong sign in the supply equation. In particular, a
simple Phillips curve with labour supply simply depending on actual wage
change outperforms mest other models. When the period is broken down into
three sub-periods, the coefficients are rather unstable though, in
general, the structural breaks are not significant. When the pericd 1s
extended to 1938, the structurzl brezks became much morc significant
and it appears that in most cases the observations were not generated
by the same model. Inecluding the effects of the natiomal insurance acts

from 1921 onwards does not alter this conclusion.

This sheds 1ittle iight on the extent to which unemployment insurance
raised the interwar level of unemployment compared with pre-war, since
the underlying model does not seem to be stable between the two periods.
1f we want to address this issue, we can only do so if a stable model can
be found. On the supply side one simple model which did not give a
structural break and gives plausible coefficients is the version which
included just the nominal wage surprise. The result from this, for

1857-1913, 1921-1938 was as follows

1nth = 2.5119 -~ (.0649D + 0.0835Rt + 0.8532 1n{wt/w¥)
(0.4041) (0.0381) (0.1069) (0.2091)

+ 0.7900 LmER__; = 0.3409 lmER__,
(0.0978) (0.9830)

ﬁz = 0.7530 RSS = 0.0232 DW= 1.6911 BP4 = 1.8891
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This equation fits well, is free of serial correlatiom and gives accept-
able coefficients. The dummy variable indicates a downward shft of 6.5%
in the interwar pericd. The benmefit to wage ratio does not give the
expected sign or a significant coefficient. Thus there is little
evidence even on a supply model that is stable between the two periods

that the labour supply schedule was shifted up by the unemployment insurance

system.

On the demand side, we investigated ome further possibility suggested
by a previous finding that the benefit to wage ratio shifted the demand
curve rather tham the supply curve of labour {(Hattom, 1983). This effect
arises because the insurance system allows firms to dishoard labour and
encourages temporary layoffs. When the benefit to wage ratio was included
in the demand functiom the structural break disappears and the following

was cbtained

InFR, = 1.3394 * 0.3476D - 0.570911t ~ 0.16831ln S
(0.2555)  (0.0476) (C.1508) (1.0751)
- 0.13331n(€:t/§t) + 0.8930ln Q_ - 0.0155t
(0.0383) (0.0719) (¢.0013)
=2

RT = 0.8445 RSS = 0.01l44 DW = 1.3006 BP = 11.987

This equation fits well though there is evidence of serial correlation on
both DW and BP statistics. Chamges in the coefficients are interesting
and suggestive however. R gives a large nepative ccefficient implying an
elasticity of the employment rate of about 1.6 but the coefficient on the
dummy rises to 0.35 which is very close to the mean of the R series for
1921-1938. Hence, there is no net downward shift in the demand curve but

employment becomes sensitive to deviations of R arcund the mean.
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Furthermore, the coefficient on Iln $ is now the same order of magnitude
as that on the rezl wage although it has lost significance. Clearly, the

restriction that these equal cannot be rejected.

Since labour market equations tend to be rather unstable over short
periods with few observations, ome might argue that the effect of
introducing unemployment insuramce could only by gauged by finding a
model which appea£ to be robust over a long period of time and which
spans the periodswhen insurance was absent and present. If we pick the best
of our equations {or any others for that matter) we fail to find the
benefit to wage ratio shifting the supply curve as has sometimes been
suggested. On the other hand, this variable does seem to have had an
effect in the demand curve by making employment responsive to the bemefit

te wage ratic but not shifting the function down apprecilably.
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