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- INTRODUCTION

This thesis examines labour supply in the context of the

monthly movement of workers in and out of the labour. force. It begins
. n

- kS

with an examination of the\;georeticgl issues in short-run labour supply -9
analysis; reviews the relevant empirical research, and then models the
gross movements of male and female workers between participation and
‘non-paiticipation in the labour force during the 1966 to 1975 period. . ™
' - _ ¢ C
Labour supply research has traditionally concen;raﬁed on the 7

interaction between job availability and the number of persons seeking

work. The discouraged worker model has emerged, on-this baéis, as the

‘e
\

major determinant of short-run labour supply. - Briefly stated, the
discouraged worker {(DW) model postﬁlates that workers time their labour ﬂfhj
market participation to coincide with job availébility. During a
éyclical downtufn the pool of available workers expands relative to the
number of jobs: This causes some workers, faced with little prospect of
finding a job, to become discouraged and withdraw from the labour market.
Similarly, a cyclical upturn attracts workers into the labour mérket.
The importance of this concept is that measured unemployment understates
the cyclical variation in the demand for labour.
A

An opposite effect-is knowﬁ to exlst. The additional worker
(AW) phenomenon involves the behaviour of family members when the
household head experiences unemployment. The resultant loss of income
draws other members of the family unit into the labour market to maintain

living standards. “The subsequent re-employment of the household head

-
would then lead to the withdrawal of the additiomnal worker.
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The simultaneous occurance of the DW and AW éffects has led
most authors to test for the net of the two in the aggregate. The
analysis has also been extended to various demographié groups in the-‘
Vlabour force who face differing market/non-market alternatives. While

based on firm theoretical congpructs, a number of problems have emerged

— .

in empirical verification, indicatiﬁg;the importance of variahles not

included in the model.

Neoclassical nicdels C?B;Ehtrate on the impact of price and
ﬂgal wage movements on 1abou;¥sﬁpp1y. Short-run changes in_labour supply
aré the result of deviations between expected and actual movements in ’
real wages and prices. According to the perménent wage hqu&pesis, for
example, workers will time their labour force participation to coincide
with periods in which real wages are high: a transitory r;sé in réal
wiges will draw workers into the labour market; a transitory fall will
cause them to withdraw or reduée their labour services. As with the DW
hypothesis, a countervailing effect exists. According to the relative
wage theory, families attempt to maintain their accustomed living
‘stand 1ds in the face’of,E}ahsitory movements in real wages. If real
waged of one worker in a famil& unit fall or do not rise quickly enough

to ma{:fain living standards, other family members may enter the labour

market to bolster family income.

Direct parallels exist between the DW and permanent wage
theories and the AW and relative wage theories. Thé empirical question
is one of whether job availability, real wage fluctuations or a combination
of the two best represent the income and substitution effects borrowed

from demand theory.
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Price effects are also important Eg.the‘peoplassical medel,

. .

which attempts to ascertain whether labour éupflyaislinflation—neupral.

L)

Money illusien Eould lead potentiﬁl.ﬁénke;s_fo misread wage ;ncreases
and enter‘the labour market.whenlreél Gage;'may iﬁ f?ép be declining.
This is the saﬁﬁlﬁeChanism that resul&s'in.the shorg;fun-inflation-
unemployment téeif—off in the natural rate of “unem loymeﬁt theory.' The
e T : .
money 1llusion concept need not be imposed, howdyer, as inflation may
act simply as a measure of uncertainty. Rapid price increases may cause
adQ}tiénal workers to enter the labour market to build a.hedge ag%}nst a
future decline in income. Section I will present thése and other consi-

derations in the analysis of labour supply.. This will be followed by a

review of the literature.

A common criticism of labour supply models is that they
capture net rather tha; gross'effects.‘ This ref cts&predominantly the
data used in the'analysis: stat%; snapshots of{ the labour market. The
variable befg; explained, is usually the labour force participation rate
which is treated as the probabilit$ of being in tﬁﬁfi;bour market. A
richer databa;;*would provide separaveg treatment of the probabilities of
entry and ;;thdrawal. These added dimensions are provided by gross flow
data: tabulations of the number of pérsons in each labour force state
by their sgatus in the previous month. Using this database, dynamic

effects are derived analytically in Section III and econometrically in

Section IV. Section V summarizes the results.
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SECTION I

Theoretical Considerations in the Analysis of Labour Supply

The study of labour supply gaé many dimensions. It can pe
examined in terms of the hours peopie are willling ;o work, the number
of persons willing to work, the skills and éttitudes they bring to the
méfﬁet piace, etc.. Similarly, there ére many levels of ;ggregation
from the household-and firm, to individual industries and occupatioqs’/ ~

and at the level of the economy as a whole. ' | . %_//-'"“i~

At the highest level of aggregation, labour statistics treat
iabour éupply as determined by two ﬁactors: the size of the population
and the propensity of the population to work or seek work. For many
years population has been treated as an exogenous factor in the determination
of labour supply. Over time, howeve?, this has'beéome more sﬂbiec; to
consciéus control. For exampie, the avaiiability and use of.birth
control techniques have had a substantial impact on population growth.

There is also recognized to be a simultaneity between birth rates and

participation decisions. , .

Immigration is also a policy variable that cén alter not
only the rate of population growth.but also its age and sex distribution.
Different propensities to participate in the labour mérket relative ta
the indigenous populgtion will also feed into the aggregate participation

rate.
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~ The demographic structure of the Popdlation is an important
determinant of the total 5artiéipation‘rate. At differeﬁz points in
time, a changing share of the population will belong to the peak—participation .
age groups. Recently it has béen recognized that the relative number of
competitors in the labour market ipfluence the participation decisions.
of individuals, causing cohort or intermediate swingé in group parficipation
rates.l For example, given imperféct suHstitutability of labodr, a rise
in fﬁe relative share of one age group in the 1abou£ force will lead to

a decline in relative wages. This may result in more participation in

order to maintain relativ; living standards.

—

This study concentrates on the participation aspect of labour

supply. As Becker has‘pointed out, the decision to participate in the

labour market is in fact one of haking a choice between alternative uses

of time. The standard labouf-suﬁply model involves two alterﬁatives:

work ang leisufe. Work, however, can- take many forms. The most common o
distintion is between market work such as employment and non-market
activities such as work in the home or scHooling. This is an importané

differentiafion as most labour market surveys deal with market activity

on a national accounts basis.

For an adult male most work activity is market-oriented. Tha
opportunity cost of not working, then, is the price of leisure, which

can be represented by the market wage rate. Borrowing from micro demand

.
I/ =

See Michael L. Wacﬁzg}, “Intermediate Swings in Labor Force
Participation", Brookingk Papers on Economic Activity, 2 (1977),
pp.545-576. =
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theory, changes in wages will have both income and substitution effects

on labour supply.2 The income effect is negative: a rise in inﬁoqe Fill-?_
N o
result in the "purchase" of more leisure. The substitution effect is

ppsitive: as wages inéreage, leisure becomes more expensive relative to

other goods and less will be "purchased". The net effect, therefore, is

theoretically uncertain.

Thé adult male participation rate has declined over timé a8
have average hours worked. Given a general upward progression of wages,
this implies that income have dominated substitution effects in the

8
longer term.

When examining other sub—grﬁups in the labour market, non-
market activities become important alternatives to market work. For
married women activities in the home represent an importiQP substitute,
as 1is schéoling for young people. Examining labour supply in a family

context then, ilnvolves the balancing of market and home productivity and

the investment in human capital decisions.

In contrast to the downward trend in adult male participation,
!
women have entered the labour market in greater numbers over time. The

traditional role of the woman in the home is increasingly being replaced

This follows the treatment by Lionel Robbins of the effect of
income and wage rates on labour supply. See Lionel Robbins,
"On the Elasticity of Demand for Income in Terms of “Effort",
Economica 10 (June, 1930), pp. 123-129,
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by'one in which both husband and wife contribute to family income. A
\ .
rise in income would be both a cause °f,339 a reaction to the substitution

of markeé for non-market actiyity.
(’ﬁ_ .

The longer run record for young people is mixed. The major
-alternative to market work for this group is education. Education is
typically viewed as an investment in human capital decision and is,
therefore, sensiqive to both costs_aﬁd returns. -Rising family-income

. will provide the opportunity for-the investment but a déqline in the
return to education should induce more market activity.
P
Income and wagebs contain both permanent and transitory components.
Short-run changes in economic conditions influenée participation rates
in two ways. During a rgcession, the unemployment of a breadwinner may
cause other’members of the household to enter the labour market to
bolster family income. This transitory income effect is the additional
worker phenomenon.
'What was once presented a§|a competing theory was the discouraged
wor%er hypothesis. A'perign who becoqes‘unemployéd may discontinue job
search in the belief tﬁat ﬁo Quitable work 1s available. Similarly,
people who mormally would enter'qr re—enter the labour market refrain in
- times of high unemployment. If we were to gssociate with a wage rate

the probability of finding a job paying thatbwage, we can obtaiﬁ the

expected value of job search. A worsening in economic conditions, then,

can alter this value even if there is no influence on the wage rate in

the shoré-run. In this sense, the discouraged worker effect is a gubstitution

3

effect. _

2
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These same reactions can, of course, result directly from wage
fluctuations. 'A rise in wages above a norm may attract workers into the

labour force. Workers time their labour force entry to coincide with

" periods of high wages. This is the‘pefmanent wage hypothesis. A rise

b
above the same norm, however, may induce some members of a family unit

to withdraw from the labour market either to consume more leisure or to

undertake another non-market activity. This is the relative wage effect.

Direct parallels exist between the DW and permanent wage
theories and the AW and relative wage thgories. The coﬁt;oversy is one
of which variables best reflect changes in relative demand/supply
conditionf for different demographic graups. To some extent, it is also

a questjon of degree.’ The unemployment of a family head can represent a
J

{ ]

discontinuation of income rather than a much smaller relative decline.
This is likely to have a pronocunced effect on the families affected.
Their numbers, however, are small relative to those employéd. A decline

in wages is épread more evenly among the labour force.

The impact of price changes on labour force participation can
be developed in two ways. A rise in prices may cause workers to misread
market signs and interpret a nominal increagse in wages as a real one.
Money illusieon, then, weuld lead to an expansion of labour supply.
Alternatively, a rise in prices could cause Bbfential workers to be

e *
uncertain about future employment and income possibilities and enter the

labour market in order to expand theilr savings. Both price-induced

uncertainty and money illusion would have the same impact on labour

supply.
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_ The modern neoclassical litefature has alse examined tﬁé
implications of relative competition in thé labour market on labour
supply. A relative oJer—supply of one type of labour would tend to
depress its relative wages. In order to maintain an accustomed living
standard, a-rise in the/Lelative supply of the affected group may occur.
For example, the post-war baby-boom altered the age distribution of
the population. The entr; into the labour market of the baby~-boom
generation caused an increase in the ratio of young to older workers.
Assuming imperfect sugstitutabi%ity of younger for older workers in
production, this supply shock would result in a decline in the relative
wages of young people who would respond by increasing their labour force
p;rticipation to maintain the living standards formed when they were

p .
living with their parents. This effect would be more group-specific

than one involving general changes as reflected by the relative wage

model.

The 1971 liberalization of unemployment insurance Beqefits
could alter the labour force effects of unemployment. The reduced
income loss associated ;{?Eﬂhnemployment may cause fewer additional
Workers to enter the labour market, At the same time, the income main-
tenance may result in workers extending their job search rather than
withdrawing when faced with‘unemployment or the attraction of people
into the labour force in search of paid leisure following a short spell

B

of employment.



L)

- 10 -

In summary, the theoretiéal framework for labour sﬁpply
ahalysis involves the income and substitution effects of microeconomic
demand theory. This mayrdiffer between the long and short run and
between different groups in the labour force. The next section reviews

the evolution of short-run labcur supply theory and its empirical

testing.

[



SECTION II

- A Review of Empirical Research

Interest in the inter-relationship between job availability
t and labour supply originated with the high levels of unemployment
experienced in éhe Great Depression. In 1940, Woytinskyl argued that
unemployment fipures during the period over-estimated the deg;ee of
demand deficiency. The unemployment of a family head caused other
members of the family unit to enter the labour markét:in order to
sustain family income. These "additional workersf (AW) swelled the

ranks of the unemployed.

The initial comgerns, then, were with an explanation of
Depression unemployment. The movements considered were between the non-
labour force and unemployment. ' Later observers have extended this

reasoning to the milder recessions observed since that time.

In 1953 Long cbuntered the AW hypothesils. While he acknowledged
‘ its existence, he suggested that its influence on unemployment was
offset in part or in whole by those who had become too discouraged by
unemployment to continue looking for work. Long examined the inter-
relationships between wages, income, unemployment, military strength and
participation for the period endipg in 1952. TFrom this analysis he
‘ 1

developed his stable labour force\ﬁzpotéesis. Over long periods the

barticipation rate standardized for composition was shown to vary

Full citations are contalned in the references,
pp-59-61. '



- 12 -

less than it did seasonally. This stability implied that the discouraged .

worker (DW) effect offsets the AW. A preliminary glance at gross flow

data confirmed this hypothesis.

During the early 1960s there were a number of direct tests of
the AW and DW hypothesis using gross flow data. In 1961, Hansen examined

entries to and exists from the unemployed state at peak and trough

unemployment'years. His analysis covered the 1948-1959 period.

Hansen's results appeared to confirm Long's stable labour
force hypothesis. Both the AW and DW effects occur and-tend to offset
each other. Hansen concluded, therefore, that over the period examined
the elasticity of the labour force with respect to unemployment was

close to zero.

~ T

e Hansen's formulation of the test was based uﬁon the original
concerns underlying the AW and DW hypothesis: whether unemployment was
expanded or contracted by a recession-induced flow of workers in and out
Qf the labour force. Movements between e&ployment and the non-labour
f;%gg were not examined and the effect on the total labour force was not

indicated.

A more detailed analysis was performed by Altman in 1964. He
examined movements between both employﬁéé} and unemployment and the non-
i

labour force. His concentration, however, was on the behaviour of

married women over the 1955-1962 period.

-
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Altman's results confirmed Hansen's earlier analysis, The
entry of married women into the labour force was positively related to
the unemployment rate of married men, confirming the AW hypothesis. At
the same time, labour force withdrawal wagupositively related to their
own unempl;yﬁent rate as suggested by the DW hypothesis, Differences in

cyclical timing were also thought to occur between the two effects.

In 1964, Tella examined the relationshiﬁ between the lébour
force and employment over the 1948-1962 périod. Annual data was used
and males and females were tested separatély. Because Télla used gtpdk
data, he could test only for the net of the DW and AW effects. This was
done by correlating the change in the labour force with the change in
employment and the participatlon rate with the employment/populaticn
ratip and a time trend. Both forms resulted in a positive relation,
gonfirming the dominance of the DW effect. The coefficient was larger
Y
for women, indicating éhat during a recession a woman 1ls more likel;‘io
withdraw from the labour force than a man; the male being more likely to
become unemployed and remain in‘the'labour force. As a result, Tella
concluded that a moderate increase in emplofment is more likely to
increaée the labour force than significantly to reduce unemployment.
This would be especially true if the employment expansion were to favour

women.

During the year of Tella's study, Strand and Dernberg (1964)
released the first of a series of tests of the DW, AW and offset hypotheses.

2y set up a two equation simultaneocus model to explain the monthly

®
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1 . : . '
(ﬁ.beﬁéviour of the participation rate and unemployment compensation

'éxhaustions. The participation equation is similar to Tella's, but
- 1

\
includes other variables. The ratio of unemployment compensation

* exhaustions to the‘pophlation served as a test of the AW hypothesis.
The prospect of a household head exhausting benefits would lead to the
entry_of other family members into the labéur force. The employment to
population ratio serves to test the DW hypothésis. A third variable,
the reciproﬁal 6f the population, was introduced to aveld a spurlous
relati;n due to the change 1in population over éime. It alsc serves as

a time trend. The Strand-Dernberg results are:

W (%)tz : +(:3§2?) j i %27§23) )t+2

5326.1 (;)
. {695. 40\ PJ ¢t

L

[

=]
1}

(0.8766 Su = ,00206

Where L is labour force, E 1s employment, X is the number of exhaustees

of unemployment benefits and P the non-institutional working-age population.
The subscript refers to the time period and the figures in parenthesis

are the standard errors of the respective coefficients. All variables

are significant at the 95 per cent level of confidence. This confirms

the existence of both the AW and- DW efﬁegts with a net dominance of the

N
\

DW. Furthermore, as suggested by the earlier studies using gross flow
information, there is a timing difference over the cycle in the two
effects. Early declines in employment lead to a decline in the labour
force. As the recession continues, this reduction 1s offset by the

inflow of AWs,.



In a later study, Dernberg and Strand (1966) perfofmed the
same~ana1ysis by disaggregated age and sex grogup to determine who are
the AW aﬁd DWs. Both effécts were significgzi for 11 of the 14 groups
tested. These included all females and both young and older males.

Again, the DW effect dominated.

In 1965, Bowen and Finnegan released a cross-sectional study
of participation ratés between metropolitan areas. Filve age—sex groups
were examined using census data covering the years 1940, 1950 and 1960.
They related the participa;ion rate to the unemployment rate gnd a
number of other control variables. A negative net relation was found
for all groups, confirming the dominance of the DW hypothesis in the
cross-section. Prime-aged males were least affected with the influence
strongest én younger and older males. The female coefficients fell in
Eetween'these results. It Mas also noted that the s?ze of the coefficients
increased 5$er time. While q;alitatively simil§r to the res;lts obtained
in time-series analysis, the ;ross~sectional estimates tended to be

quantitatively larger. - »

Jacob Mincer reviewed the participation/unemployment literature
in 1966, attempting to reconcile the results of various analyses and
data bases. He began his review by classifying each study by the type

of data used in the analysis.
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Gross flow data was deemed to be the best source of information
for testing the AW and DW hypothesis because it allows separate identification
of the two effects. Mincer acknowledged, however, the problems of

reliability associated with the' data available at that time.

H

The standard cross-sectional model was of the form:

= +
% al + blY + b2w + bB% e

where Y 1s income, W, wéges and U/L the u&empioyment rate. The unemployment
rate in this equation serves as a proxy for tramsitory (cyclical)

incoﬁe and wages and therefore tests the net of the AW and DW effects.
Mincer suggested a number of statistical problems with the model.

Spurious correlation and negative biases due to seasonality tended to
exagerate the size of the coefficient. As a result,‘Mincer.conclngd

that the larpe negative relation between participation and unemplbyment
obtailned in the cross-section reflected é long~run reaction to depressed
labour market conditions rather than the sﬁort~run reaction observed in

the time—series.l
A
Mincer turned next to a review of time-series studies. He had

difficulty interpreting the coefficient of the unemployment exhaustion

This suspicion was later confirmed by Fleisher and Rhodes (1976)

who employed a simultaneous equations model of participation and

unemployment using a cross-—-sectlonal database. They attempted to
isolate the cyclical component of cross-sectional employment

opportunity differentials. This ylelded parameters quantitatively
similar to those obtained in the time-series. -



- 17 -

variable used in the pernberg—Strand model. The size of the coefficient
suggests that for every person about to exhaust benefits, .12 others are

attracted into the Iabour market., Mincer concluded that the variable

serves as a proxy for unemployment, resulting in a tautological relationsHip.

Further evidence was supplied by the small’ estimation errors, smaller in

fact than the sampling varlability of the data itself.

Following a number of adjustments to the estimates, Mincer
conclu -d that the net sensitiyity had been ovér—estimated in both
time-séries and cross—sectional étudies Aue to the failure to control
for structural factors. The sensitivity to employment conditions is
als; a characteristic.of the ?geéﬁagr?)labour force. Mincer interprets
the results as an illustratiq& of“léﬁaur force flexibility rather thaq

disguised unemployment. Cyclical sensitivity can equally resilt from

an optimization process in which workers time their labour force

attachment according to job availabilircy.

The time-seriles labour supply studies to this point have
concentrated on the importance of employment opportunitieé as fhe
short-run determinant of labour supply. A number of studies that
followed have included other vafiables'obsérved as important in

cross—-sectional relationships. These have introduced a neoclassical

- flavour intec the model.

In 1969, Lucas and Rapping developed an aggregate model of
the U.5. labour market. The labour supply porthmxiﬂ§olved ngrmal

real wages, transitory wages and price deviations where expectations

e
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are formed adapéiﬁ?ﬁ-. Théir 5esu1t5 showed a negatilve relation between
labour sppply and. permahent wages and a positive relation with both wage
and price deyiations.

In 1971, Fair presented a combined DW-neoclassical hodel. Hig .
purpose was to determine the response of labour supply to wage rate
changes and the importance of money illusion. A quarterly model was
developed for 16 age-sex groups and covering the peried 1956 to 1970.

Generally, the results indicated a positive wage effect for women and a

N ’

negative one for males. Collinearity problems were recognized"td exlst
between the coefficients on hlis Almon lag variables and a time trend.
This resulted in sensitivity to the lag structure chosen. Overall,

short-run money or price illusion was not very pronounced.

Wachter's 1974 study represented a continuation of earlier
work and 1s similar in structure to Fair's. His participation rate
equation included a time trend, the ratic of observed to expected real
wages, a similar variaBle for prices, the long-term unemployment rate
fo% males and a population mix variable. This latter variable was
calculated by regressing the ratioc of prime-age male labour force to
total population on time trends. It was-introduced as an Interaction
term that is equivalent to imposing a downward trend on the poefficients.
As a result, the éoefficient on wages changes ovdf the sample period,
providing permanent wage effects.at the beginniég and relat%ve wage . .
effects afterwafds. The price variable had a positive effect throughout
the period and explained most of the wvariation. The coefficient on the

unemployment rate was negative, indicating net discouragement effects.
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in’ 74,~éalph Smith examined the discouraged horker phenomenon
in a-gross fflow framework. He found little cyclical variation in the
probabilities of labour force withdrawal when employed or unemployed..
~ The Dh phenomenon resulted from a different mechanism. The probabilicy
of withdrawal is higher for the unemg?éyed than the employed in a

recesgsion theréxgxg relatively more unemployed and the withdrawal rate

increases.
T

Wachter presented an intermediate éwings model of participation
“in 1977. This was based upon Easterlin's work involving the relationship
between‘population cohorts and relative wage rates. Easterlin hypothesized
that high relative wages facing a cohort of fertility age would encourage
S}}ths. The next generation would observe a relative degree of excess
competition due to their large numbérs which would decrease their
wages relative to older workers. This would encourage more participation
to maintain relative living standards at the expense of a declining

birth rate. Thus, the cycle would be repeated every two generations.

Wachter uses this as the explanaction of the rise in participation
rates of young females in the mid 1960s. Relative wages are proxied
by relative populatioﬁ. Ignoring this term, he concludes, has bilased
upwards eariier measures of the number of discouraged workers. Correcting
for this facto; diq not, however, eliminate the dominance of the DW

effect.
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Canadian Studies
L | . ' ‘ s

While studies of the cyclical variability of the U.S. labour
force participation support the dominance of the DW effect, Cabadian
studies ﬁre mixed. The differences Are most pronouqfed among detailed
age-sex‘groups. It can be congluded that Ehe Canadian labour force is
less responsive to emPlo‘ -onditdons than the U.S.

%

In 1962, K;liski examined the participation behaviour of 10
age—sex gro%ps using annual data covering the 1946-1959 period. Each
group's participation rate was correlated with its'own unemployment
rate, wages and pribgs. Women between the ages of 25-64 demonstréte AW

effects while men and women under 20 and men over 65 display DW effects.

Raliski suégests that the predominance.of the incﬁﬁe effect
(AW) would likely be as a result of someone else's unemployment such as
the household head, while the substitutioq effect (DW) would likely
result from éne's éwn unemployment. To test this, he repeated the

relations including the unemployment rate of men 25-64 instead. This

produced a stronger positive relation for women aged 25-64. .

Swidinsky (1969) examined the same demogréphic g;oups using
quarterly data from\1953 to 1966. He related the participation rate ?Q
each’ group to a time trend and the aggregate employmentgpopulation rat
lagged one quartéfﬂ AW effects were’ found to exist fo male workers .
N A
aged 20 to 44‘and females over 45. DW effects were noted for men 14-19 ‘

‘and over 65 and women under 45. ;
-l
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A further test was made using cross-sectional information from
the 1961 Census. In contrast to the difference with U.S. results using
time series, Swidinsky found similarity in the cross-~sectional relationship.
This would indicate similar long-run adjustment paéterns in the two

countries. ' . ™

Proﬁlx (1969)‘used annual data to test the relationship
between tﬁe unemployment rate of men 25 to 44 and the participation
rates of 10 demographic groups. The énalysis covered the 1948 to 1967
period. .A similar regression was performed replacing the unemployment
rate with an excess demand indicatgr. His results show an aggregate
dominance of the AW effect due,fo its significance for men 20 to 24 aéd
women over 45. .The DW effect was found in the male 14 to 19 age group

. and for women aged 20 to 24.

-

-
In the same year, Officer and Anderson examined the sensitivity
age-sex specific participation rates to-measures of the severity of
~male unemployment. Using quarterly data from 1950 to 1967, they found
an aggregate dominance of ‘the AW effect as did Proulx. DW effects

predominated for men and young women and AW effects for older women.

AN

In the Officer and Anderson analysis, variables were included
to capture living standard, wage rate and birth rate effects on participation.

NegatiQe income effects were found for young and old males and teenage
females but positive effects for women aged 20 and over. Wage rates are

not significant and the birth rate significaﬁt for women 20-44.
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The Economic Council's annual CANDIDE model of the Canadian
economy contains a labour supply block. In 1973,:Illing divided the
labour fotce Into a primary labour force womposed of males between the
ages of 25 to 54 and a secondary labour force split into three groups:
men l4 to 24 and 55 and over; women under 35; and women 35 gnd over.
The primary part%cipation rate was found to the stable over time and,

therefore, treated exogeneously.

The secondary male participation rate was related to the total
emplbyment/population ratio and real per capita disposable income. The
female groups' eqpations contained a variable measuring real wages in
the service sector ana the aggregate unemployment rate. The income
varliables were 1ntended to capture long-run effects while.the labour

market variables measured short-run conditions.

The DW effect was found to dominate for secondary males and
women under 35, while the AW effect existed for women 35 and over.
Although no estimatg is gi:f:'§9dgg:;;&g the dominant effect for the
aggregate labour force, the disaggregated results aré_consistent with

those obtained by earlier authors.

Later work with the CANDIDE model indicates an aggregate

dominance of thé‘EE_E££9£t' In 1976,'Siedule, Skoulas and Newton further
disaggregated CANDIDE's labour supply block into 10 age-sex groups.

Participation rate equations were estimated using.annual data covering

, -
\\

the 1953 to -1973 period. Variables were introduced tosmeasure age—-sex

specific employment opportunities, general opportunities, the effect of
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chdanging retirement and workmen's compensation benefits and the impact

.

of the 1971 revision to the Unemployment Insurance program.

DW effects were found to dominate for male teenagers and women

"aged 20 to 65. AW effects were larger for males 20 to 24, males and

females aged 65 and over and female teenagers. On aggregate the DW
effect was found to be dominant. The 1971 revision to the UI act
increased the participation rates of men under 25 and 'women under 45.

_—

In Dentort, Feaver and Robb's study for the-Ecqnomic Council
(l976)j labour market transition probabilﬂ:ies w;;;\;elated to the
aggregate unemployment riﬁs. Although their purpose was not specifié;1ly
to test for the AW and DW effects, somelinformation can be éiscerned
from their resulgs. An increaée in the unemployment réte was assoclated
with an increase in the rate of labour force eatry of Bpth men and women
implying the existence of AW effects. The unemployment rate was negatively

associated with the withdrawal from both employment and unemployment for

women but -only with the rate of'withdrawa from unemployment of men.

However, because the authors did- not examine the total exit flows, it

cannot be determined whether the AW or DW effect dominates.

To summarize, laﬁourisupply models have become more éomplex

Their exclusion from earlier works may have biase ',wards estimates of

the impact of job availability onm labour supgly.

sepafate them. A This is developed in the n section.



SECTION-IIX

The Participation Rate in a Gross Flow Framework .

The labour market is iq a tontinual state of change. Each
month lafge numbéfs of indi@iduala aiter their labour market sgatus:
leave or lose jobs to becomé,unemployed, find other” jobs, enter of léave
the labour market. The static labour market estimates preseﬁt only the’/,/
outcome of these pfoceséea,lan inventory of the numberélcaught in each

state at points in time.

A more complete description of the labour market £Ahbe obtained

: : X
"by examining the underlying flow processes themselves. In any/given

4

‘month the stocks of employed (%), unemployed (U) and of thfse outside

the labour force (¥) are made up of people who have the game activity in
the previous month plus those who took up that activity %ur;ng the
month. This rela;ionship can be illustrated:conveniently by a flow
matrix of the following form:

GROSS FLOW MATRIX

‘Status in Current Month (t) Stocks in
. E U . N Previous Month
Status in E EE EU EN E(t—l)‘
Previous U UE vy uN U(;-%)
Month "(t-1) N NE Nu NN N(t-1)
Stocks in L .o
Current Month . E(t) U(e) N{t)

| Each cell'qf the matrix contains the number of persons moving between the

indicated states. Nine flows are involved in de’scribhg\ the labour maricet.l

1. Population fLows resulting from immigration, emigration, deaths and
the aging of the ‘population are assumed to be neutral in their effect
on tlie labour market in the short run. :
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Transition Probabilities ' ' o
\

If the labour market 1s viewed as a stochastic Markovian
process, transition probabilitieg can be estimated on the basis of the
outcome of an event. In the exbecfed value sense, the conditional
pfﬁbability that an individual empioyed

n one month will be unemployed

in the next can be defined as the ratio of the flow EU to the ‘stock E.
®

The tranqi%ion probabilities determine the relative number of
people in each labour market state, and thus the rates of unemployment and
participation. When the labour market is in flow equilibrium, the flows

tn.and out of each state are equal, This yields the following three equations:

(11 Ufue) + N(ne) = E(eu + en)
(2] Elew) + N(nu) = Ulue + un)
[3]. E(en) + Utun), = N{ne + nu).

where, eu is the probability of a person employed in one month being

unemployed in the next,

en is the probability of a person employed in one month being out
of the labour force in the next,

ue is the probability of a person tdnemployed in one month being
employed in the next,

un is the probability of a person unemployed in one month being
out of the labour force in the next,

ne 1s the probability of a person out of the labour force in one
month being employed the next,

nu is the probability of a person out of.the labour force in one
month being daemployed-in the next.

Following Marston [1976] an#® Ralph Smith’ [1974], these equations can
be‘u;ed'to express the~uneﬁplo¥ment and participation rates solely in
transition probabi{ify terms. Substituting equation [3] into equatiom

/-'
[2] to elimfnate N ytelds:

.f‘
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[4a) E(ew) + [Efen) + Utun)] x _nu___ = Ulue +-un).
/ (ne + nu) ‘

’
!

Define [4b] pne =/ ne , the probability of successful labour market

entry; then ne + nu f

l4c] E[eu + (1-pne) x en) =;U[ue + pne x unl

De,f‘i e [4d] ¢ = eu + (1-pne) x en and

. [4e] B = ue + pne x un,

#,

¥

[5] ¢« £ = BU , \
I b
. .
As the unemployment rate is defined as u = __ U _, equation [5] can be
P ' E+ U ) )

written as:

[6lu= «a . . ) ) -
a + B -

The participation rate can be similarly derived through the

use of equations [3] and [5]. 1In stock form the participation rate is
E+U :
p = E+U+N and in flow terms as:

— & /
[7a] E(1 + o/B)
E(1+ afB) + Elen + un x w/8}
. (ne + nu)

/
Dividing by E(1 + o/8) and multiplying by (ne + nu) yields:

//T’,/,ﬁ\\f\TE} p = ne + nu,

ne+nu+ 1 (ocxun+ B xenl
a + 8

Define [9a] ER= ne + nu and

9b]lgp=_ 1 (axun+Bxen) =d xun+ (1 -u) xen,
o+ 8 . '



equation '[8] can be7expressed~as:

flO] p= ﬁR
! T + R .
I; remains to interpret the terms «, Bl‘ER, and WR. In the
gnemployment fatefequation a is the pFobability that a Person employed
in one mongh will}cease being employed and become unemployed either
directly of indi%éctly.z Simi%arly, B 1is 'the érobability that a pefson

|
unemployed in one month will leave the.unemploygd state and become

employed.

I3

In the participatiqp rate eqhation ER is the probabiliﬁy of
entering the labour market and WR the probability of withdrawal. The WR
term is a welghted average of the probabilities of withdrawal when -

1)

. LS
employed or unemployed.

It is readily apparent from the above analysis that the
probabilities of entering the labour market and withdrawing from it
affect directly both the paréicipation and unemploym;nt rates. Ceteris
éaribus, if the probabiliéy that a labour market entrant will become
unemployéd is higher than that of an employed person, a rise in the
éntry rate will increase the unemployment rate. Similarly, if the
probability of labour market withdr;wal is higher for the unemployed

than the employed, a neutral rise in thelwithdrawal'rate will decrease

the rate of unemployment.

An equation [8] illustrates, cyclical variation in participation

rates can occur in four ways:

s

2. The indireét_method involves the withdrawal from the labour force
and subsequent reentry. This‘takes the form of an infinite sum:

@ i .
enx L (M) xnu= enxnux__1 =enxnu=enx (l-pne)
i=0 1-nm  ne + nu
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(1) changes in the probability of labour market entry;

(ii) chahges in the probaﬁility of withdrawal when employed;
L] ‘ .. .
(11i) changes in ‘the p;obability of withdrawal when unemployed;
X

[
and ’

‘}41) given different probabilities of withdrawal when employed o

market.

Table 1 presents selected labour market flow and stock rate

|

T

unemployed, a change in the mix of the two in the labout J
|

s

- ‘

cévering the 1966-1975 period. The participation rate has risen

almost continuously: by 1.0 percentage point from 1966 to 1971, and

by 2.7 percentapge points thereafter. The rate of labdur force entry -\ r
L §

exhibits more variation but also appears to have moved to a higher . \ .
\
plateau in 1971. Between 1966 and 197¢, 5.3 per cent of those out of \ »
the labour forcé entered the labour market in an average month, compared\
to 5.8 per cent in the following periéd. ,\\

T
SELFCTED LABOUR MARKET STOCK AND FLOW RATES
(annual averages: \per_cent)

- RATES OF -
Participation - Entry Withdrawal When: Unemployment

(P) Employed Unemployed Total (u)
1966 55.1 5.1 4.0 10.5 4.2 3.6
1967 55.5 5.2 3.8 11.0 4.1 4.1
1968 55.5 5.5 3.9 10.8 4,2 4.8
1969 55.8 5.3 3.8 11.8 4.2 4.7
1970 55.8 5.4 3.9 11.6 4.4 5.9
1971 56.1 5.9 3.9 11.4 4.4 6.4
1972 56.5 5.7 3:8 11,7 4.3 6.3
1973 57.5 5.9 3.8 12.0° 4.3 5.6
1974 58.3 5.9 3.8 12.0 4.2 5.4
1975 58.8 5.8 3.6 10.6 4.1 7.1
AVE. 56.5 5.6 3.8 11.3 4.2 5.4

s
Source: Participation and unemployment rates from The Labour Force,
Statistics Canada, December 1975. Entry and withdrawal
rates calculated from unpublished gross flow estimates from
the Labour Force Survey, Statistics Canada.
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* The rate at which employeﬁ persons withdrew from the labour

mqfket has varied by only a small amount around its ﬁverage of 3.8 pe;
cent per ﬁonth. The highest rate of withdrawal occurred in 1966; the
iﬁwest in 1975. The withﬂrawal rate from unemployment averaged 11.3 per
,tent over the sample period. It appears to meve in the opposite direction
;as the unemployment rate. The discouraged worker phenomenon would not,

' therefore, appear to result from this mechanism.

The years 1969 and 1974 were ones in which the flows into the
labour market were appéoximately equal to the flows out. 3 They correspond,
then, to the steady-state condition necessary for equatiém [10] to hold.
The contribution of changes in each of the flow rates to change in the

participation rate oan be derived for these years, Recall equation [10],

ER
, ER + WR

and the withdrawal rate equation [9b],

[10 repeated] P =

[9b repeated] WR = u x un + (1 - u) x en.
Substituting [9b] into [10] and then differéhtiating with respect to

edch of whe factors yields the following partial- derivatives:

3. In an average month during 1969, approximately 344 thousand persons
entered the labour market and an equal number withdrew. During
1974, there were 409 thousand entries and 408 withdrawals in an
average month.

Sets Al s g
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11] 3P
[ ]31'R=(m'¥-&m€

4

3P _ -(l-u) x ER
den  (ER + WR)Z

3P _  ~u.x ER
un  (ER + WR)®

3P _ -(un-en) x ER
du (ER + WR)2

?
These partial derivativgs are presented in table 2. .
TABLE 2
PARTIAL DERIVATIVE ESTIMATES

1969 1974
P (actual) 55.8 | 58.3
P (steady-state) . 55.8 58.3
3P 4.7 4.1
9ER

N .

oF -5.6 -5.5
den ’ . .
P ‘ -0.3 o =0.3
Jun . :
3P : - ous -0.5
du -

Source: Calculated from text equation 11 based upon data contained
in Table 1.

In 1969, a one percentage point rise in the entry rate
would increase the participation rate by 4.7 percentage points holding
the other factors constant. By 1974, éﬁls rate had fallen to 4.1 due

to a rise in the ‘entry ra}:e.4 The remaining factors had similar

effects in each of the two years.

*

4. The first term of equation [11] shows that each successive increagg\}n/
the entry rate has less of an Jmpact on the participation Eiijr‘/ ad
4 ’ >
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In absolute terms, thg'largest partial derivative is associated
with the movement between employment and out of the labour force. A one

percentage, point increase in this r?xﬁﬂbould lead to a participation

frate 5.6 percentage points lower.

The movement éut of the labour force from the unemployed state
and the change in the labour force mix ﬁqasured by the unemployment rate
have smaller absolute effects‘on the participation r#&e. A one percentage
point rise in the withdrawal rate from unemployment would reduéé the
participation rate by 0.3 percentage points; a one pefcentagé point
increase in the unemployment rate would reduce the participation rate by

0.5. This could be interpreted as the model's counterpart of the discouraged

worker effect. ’ ’

The impact of each of these factors on the change in the

participation rate between the two years'can be calculated as:

[12] dp = © 3p dxi
Dol

%L
Approximating the differential by finite differences an estimate of the

change between the years can be obtqined by averaging:

[13) dp = T 3P dxt
1 xi

Multiplying these by the change in the factor between years yields

the total derivative. These calculations are cutlined in Table 3.
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TABLE 3
TOTAL DERIVATIVE ESTIMATES

ER en un u Total .
—{ :
3P 4.4 -5.5 -0.3 -0.5 -
ax’ :
Ax 0.61 -0.'03 0.16 0.75 -
dpP 2.68 : 0.17 : -0.05 ~0.38 2.4

1

Source: Calculated from text equation 12, using data from tables 1

and 2 in raw form {unrounded). '

-

£

Thé participation rate in 1974 was 58.8 per cent, up 2.5
percentage points frpm 1969. During the period, the labour force entry
rate rose by 0.6 percentage points from 5.3 to 5.9 per cent.f Iﬁsgther
factors had remained constant, the particiRa;ion rate would/ have been
2.7 percentage polints higher. The drop in the withdrawal fate from
employment increased the participation rate‘by 0.2, more ghan offsetting
the effect of the increase in the withdrawal rate from u7employment

The larger number of withdrawals due to the greater proportlon of unemployed

in the labour market reduced the participation rate by.0.4.

In total, the rising entry rate dominated qéher changes accounting
for more than the full change in the participation rate.. It was partially
offset by increased withdrawals resulting mainly frbm the greater share
of unemployed in the labour force. The probabili;& of labour market
withdrawal is higher for an unemployed person than for one employed.

[}

Factors were operating in the, labour market between the years
% .
that expanded both the rates of labour force emtry and withdrawal. In

the next section, a model of these factors will be developed and estimated.



SECTION IV

Model Specification and Results

The analysis and review of the previous sections provides
insight inté the £actors affecting decisions to enter‘and withdraw from
the labour market. In this section, a ﬁodel of labour force entry and /

/

withdrawal rates will be developed and estimated. ' !

i
t
.

The dependent variables in the analysis aré the labour méﬁkétu
entry and withdrawal rates of men and women.l The entry rate is %gfinéd
as the proportion of those outside the labour markei;gy;nmugbg?go who
are in the labour garket in the present month. The withdrawal rkte is
the proportion in ;he labour force one month ago and out the next.

These entry and exit probabilities were estimated on a monthly basis
from gross flow data and cover the period Januar¥_1966 to December 1975.
A short description of the database 1s contained as‘Appendix 1, which
also explains why thé model was estimated on a montﬁly.basis, rather w‘

than using the quarterly approach common to other econometric models.

The model has 6 main Independent vari¥ples to capture additional

+

and discouraged worker effects, price and wage effects and the impact of

the 1971 reyision in the Unemployment Insurance Act on labour force behaviour.

N

Additional Worker Effects

PN

As noted earlier, the AW effect is the. inflow of other \

family workers into the labour market to bolster income when the head

.y

1. Data limitatians preclude a further disaggregation along the age
dimension at this time.

o~
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becomes unemployed. To capture this effect, the piobability that an
employed male will become unemployed is used.? A positive relation 1is
assumed to exist. The greater is the probability that a male will

become unemployed, the greéter will be the probability of labour market

Ventry.

[la] ER = £ (eum), £->0 .

An important question that analysis of this type should seek '

to answer is whether the movements resulting from AW and DW effects are

temporary or more longer term. Are they symmetric over the ecycle or do

they result in a ratcheting of the participation rate over time? 1In the
AW casg, workers enter the labour market when a familxpyéé%er becomes

unempléyed and withdraw when that member is re-employed. The .entrant's
commitmént could last beyond the re-employment ﬁeriod as necessity
alters to cholce, resulting in a longer term expansion of the labbur
force. A symmetry test is conducted by including the probability that
an unemployed male will become employed in the withdrawal rate equations.

fnsigni}icance would indicate a ratcheting, while a positive sign would

indicate a degree of symmefry. '

[2a] R = f(ue ), 720

2. Ideally, the probability that an employed household head
would lose his or her job would be used, but this was
precluded by data limitations. '

-
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Discouraged Worker Effects

Individuals are likely to become discouraged if labour market
prospects deteriorate. TFor those 4n the labour force, this-could be

meashred with the probability of finding a job for those unemployed:
{2a] WF = £ (ue), £7<0

A'negatiggng}dpion‘will likely exist. When the probabilityrthat an
unemployed berson will find a job declines, the withdrawal ;a:e will

increase. It was noted above, however, that the probability of an

unemployed male becoming employed would also be used to measure the AW effect
for males. In their withdrawal rate equation, therefore; the ue variable

will capture the net of the twﬁ; When the probability that an unemployed

male will find a job improves, AWs will tend to withdraw from the labour
market but fewer potential DWs will withdraw. The net effect 1s theoretically
uncertaln. This i1s not a problem in the female equation because it is

assumed that the DW phenomenon is generated by one's own chances of

finding employment while the AW effect 18 = reaction to someone else's

(the household head's) unemployment.

A decline in jqb prospects could also inhibit the entry of
potential workers into the labour force. The probability of successful -
job entry will be used to measure this effect. As this probability

rises, the entry rate should increase:

{1b] ER = f(pne) £7>0

TN
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Wage Effects

-

Y

(a) As measured by wage rate variations

4

. : Real wages affect labour supply when theyﬁvary from wh
‘\\“(\\\ //“““BE} o be a norm. The permanent wage theory predicts that workers '
- .

s |

Gﬁé:ij/}
will more likely to enter the labour market when real wages are above

the norm: The relative wage theory treats the norm as a measure of

living standards. A fall below the norm will cause workers to enter the
labour®market to maintain the standard.

A

Expectations are assumed to be formed adaptively. Following

Wachter [1974] the following adaptive expectations model will be used:

*
LS

[3] Wk = B = AgW s A= 1/, all i

Setting n = 60, the norm is assumed to be formed over as year period,
. ‘ .

where each period is given equal weight. The B term sets the mean

ﬁélues of W and W+ equal. The ratio W/W* will be used to test for

relative and permanent wage effects.

[le] ER

£ (/%) £ =

|
-3

[2b] KR = £ (W/Wx) €°

]
-3

The signs of the derivatives will depend on whether the permanent or

relative wage effects dominate.
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(b) As measured by demographic movements

Wachter's intermediate swings model links cohort competition
to cohort participation decisions. A relative increase in a cohort's
size as might occur due to demographic movements results in above normal
competitrion for jobs usually taken by that cohort. This will lead to a
downward adjustment in wages facing this group and induce greater participation
to maintain living standards. Because age-éex—specific wage rates are
not available in a time series, Wachter proxies this effect by demographic
movements directly. His variable form is:

* [4] DEM = POP /POP3

1434 5+

s

As a positive relation is assumed between this and the participation

rate of the young cohort, 1t would ‘be expected that:

]

f(DEM) £7>0

1

(1d] ErR

f (DEM) f7<0 _ -

[2¢c] WR

-
for the younger age groups. Because the data used in the present study
is not age-specific, this variable will also pick up the impact of
changes in the;Hémographicqiffucture on the aggregate patNicipation
rate. As the younger age groups have higher than éverage entry and
withdrawal r&tes, the effect will be to incréase the absoclute size of
the coefficient on entry above what would be predicted solely on the

basis of cohort—-induced excess competition while reducing it for the
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withdrawal rate. There will also be a tendency for the cohort-induced

relative wage effect to cancel when aggregation occurs across age groups.

)

Price Effects

In the earlier section it was noted that price movements can
affect labour mafifj/@ntry and exit decisions through money iltusion or
by increasing unce%tainty about future income prospects. As with wage
effectg, these are assumed to ocecur via édoptive expectations. To test

this hypothesis, the price level perceived to be the norm is formulated

- "

* = . =
‘5] P ‘ DI Ai Pt—i’ Ai 1/n, all 1

251

As with the wage varlable, expectations are assumed to be formed over a
5 year period and P/P* is used to test for price effects. Both uncertainty

and money illusion imply an expansion of labour supply:

fl

[le] ER = £(P/P*) £°50

[2d] WR f(p/P*) f~<0

Unemployment Insurance Effects

The 1971 revision to the Unemployment Insurance A?f'é§6é ded

-

. ) \
eligibility to the majority of employeés, increased the bengfit rate,

made benefits taxable, made benefits easier to obtain by lowerE?g the
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\

entrance requirement and provided special benefits for sickness, materni;y

-

and retirement. It is virtually impossible to separate the influences

of these many changes in the time series. Follo;ing common pfactice,

‘the benefit/wage ratio. will be used. Thé beanits are deflated post-

1971 using the average tax rate applicable to unemployment insurance
:1recipieﬁts. It is assumed that the more generous begefits will dampen

the a?diticmal and discouraged worker effects as long agﬂ;enefit entitlement
peri&ds are long enough to maintain income until subsequent re-employment3

[1f] ER f (BW) £7<0

[2d] WR

f (BW) f"<0

It is also possible that the more generous benefits will ind;ce workers
into the labour market to look for work in the knowledge that benefits
will be available after a work period. 1In this case, the sign on ther
variable would be positive in the entry rate equation. It should be
noted that each of these effects is independent of the work disincentive

(job search) issue that predominates in the literature.

3. 1f individuals were to exhaust benefits before re—emﬁloyment,
the effect of the UI changes would only be to postpone rather
than dampen the AW and DW effects.
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Complete Specification

We are now.in a ﬁosition to specify fully the entry and withdrawa;
TN ,

rate equations. ‘ \
)
[1] ER = f(eum, pne, W/W*, P/P*  DEM, BW)

~

[2]1 WR = f (ue, W/Wx, P/P*, DEM, BW)

]

Seasondl dichotomous variables are also introduced. . o

Colinearity Problems )

*

Prior to estimation, however, a limited statistical anhalysis
was performed on the data-base. The first test was for multicollinearity
among the independént variable used in the analysis. While this is not
a major statistical problem, high correlation between indepeﬁdenq
variables means that separate identification of different factors will
be at best difficult due to the resultant inflation of the standard

errors. A

: L3
High correlation was in evidence between a limited number of
variables: a linear time trend, the demographic variable, price movements

and the UI benefit-wage ratio. The almost perfect correlation between
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-TABLE 4
CORRELATION MATRIX

TIME . DEM P/p* BW
TIME 1.000 1.000 .837 .889
DEM 1.000 .B42 . 889
P/p* . - 1.000 .693
BW 1.000

the time trend and the demographic variable (1 to three decimals) is a
N

reflection of the method used by Statistics Canada to produce monthly
population estimates. These are in fact interpolated between Census
years. 1t would appear that a linear interpolation technique hag been

used. The sample period is not long enough to isolate the demographic

phenomencn developed in the earlier section.

. Increasing inflation has characterized the sample period and
it is not totally surprising that thé'price'variable is highly correlated
with the time trend. Again, a longer sample period would permit a more

meaningful isq{ation of the reaction of labour supply to inflation.
° N

The benefit-wage ratio has the appearance of a step function,
being at one level prior to the 1971 liberalization of the UI Act and
moving to a higher level thereafter. This ratcheting effect 1s highly

correlated with the smoother evolution represented by the time trend.

The complete correlation matrix is presented in the third

appendix.

/\
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Trend and Seasonal Factors

A second test involves the examination of seasonal and trend

elements in the entry and withdrawal rate series. The AW, DW and neoclassi 1
effects are more likely to be cyclical than regular (seasonal) or evolujfonary
{(trend)., 1If ﬁhe seasonal and trend factors.“ekplain” a high proporti
of the variation in the time series, tﬁeré would appear to be little

room remaihing for cyclical determinants.4 ‘It was such a test which

formed trhe basis for Long's stable labour force hypothesis.

/
As the results in Table 5 iliustrate, the entry rates of both

men and women increase substantially in the summer ﬁonths, reflecting

‘the influx of students into the labour mérket. The female éntry rate

has a second peak in September. Combining this with their high withdrawal

rate in July implies a short-term withdrawal during the summer months

-perhapy-to take care of younger children during vacation. Withdrawal

rates of both sexes peak in Qgptembér, again éssgciafgd-with the -school
year.

The male entry rate does not exhibit a significant trend. The
withdrawal rate, however, has increased i}er the sample period and
accounts for the entire reduction in {he.agleﬁgziiii:?ation rate. The

length of an average period in the labour forceha &creased.

4. This abstracts from the possibility that the trend is in fact
an unrealized cycle.

i d
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The rising female participation rate is the result of reinforcing
. . ~—_
flows: an increasing entry rate coupled with a declining rate of withdrawal.

Not only are more women entering the labour market, but their average

attachment has increased.

The summary statistics indicate that seasonal and trend factors
dominate the entry and withdrawal rate time series. There would appear

to be lictle variation remaining that could be attributable to AW, DW

t

and neoclassical factors.

Estimation Results: The Complete Model

l‘ : 3

Ko
Table 6 presents the results of the fully specified model.
The probability that an employed male will become unemployed has the
expected(positive and significant effect on the male entry rate. This

S
AN
indicates the additional worker effect éxists for males. The positive

sign on the probability of successful labour market entry (pnem) also

indicates that'a deterioration in job prospects inhibits labour market
D . ,
entry as would be expected from the discouraged wgr&gr.hypothesis. This

a

is, however, not quite significant at the 90 per cent level of confidence.

r

The addition of these variables to the female entry rate
equation does nothing to improve its results. Trend and seasonal influences

dominate all other factors.
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The coefficient of the unemployed male probability of finding
employment 1is positive in the male withdrawal rate equation. This 1is
what would be'expecged on the basis of the symmetry of the AW effect
over the cyele. It 1Is not, however, significant:

Q Price movements ;re of the expected negative sign. It would
éppear tha£ inflation increases the size of the male labour force by.
inhibiting withdrawal. The 1971 revision-to the Ul Act also appears to

have increased the male labour force in the same manner.

The significance of the ue variable in the female withdrawal
rate equation indicates that an improvement in economic conditions for
m;ies will likely reduce (or at least slow down the rate of increase in)
the female participation rate. The fact that the symmetrical variable

1s not significant in the entry rate equation would indicate a ratcheting

effect on the female participation rate.

The introduction of the UI benefit-wage variable reduces the
demographic (trend) variable to insignificance. This implies that 'the
trend observed in the earlier equation above was in actuality a step
function. The 1971 revision to the Ul Act would apﬁear to have expanded

the female labour force by encouraging women to remain in the labour

market.
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‘Conversion from\Flows to Stocks

In rection III, the relationship between the entry and withdrawal

rates and tﬁﬁ participation rate was developed in the steady state:

(3] Pr ER

ER + WR

The functional relation between the participation rate and a factor Xy

can be approximated as:

r

[4] 3PR = 3ER . (ER + WR} - 3’ (FER + Wﬁ) C(ERYS (ER % Wﬁ)z
dxt 3xr xtL b

/ TN

Under the assumption of independence between the EF and WR

[5] 3 (ER + WR) = 3ER + 3WR

3zt 3xt dxri

Table 7 presents these partial derivatives estimated at the means of ER
and WR. The estimates are in terms of percentage points: a one percentage
point increase in a factor is associated with a change in the participation

rate in the same units.

AW effecté are observable for both men and women in the Eehqe .
that an lncrease in male job loss 1s associated with a higher participation
rate. A one percentage point increase in eum‘is associated with a

2.5 percentage point inerease in the male participation rate but a
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0.9 percantage‘point increase in the female rate. A degree of cyclical

symmetry is apparent in that the ue, probability has the opposite sign.

In absolute numbers there would appear to be more male then

female AWs at a point in time. In relation to the size of the labour
force, énd thus the im n the unemployment rate, however, it should
be noted th;:\fﬁﬁzgg;;?inzgz\;pproximgtely half as large as the male
labour force over the sample period.

The positive sign on the ?ne variables indicate DW effects.

. i ‘
A deterioration in job prospe{Z;/;;r labour market entrants inhibits

entry. The effect is stronget&{ for men than women.

- -

TABLE 7

PARTTAYL DERIVATIVE ESTIMATES}CONVERTED TO
PARTICIPATION RATES .

Ei ' Male Female

eu - 2.466 0.915
i

ue ' -0.047 -0.020
m .

pne}77 0.120 -

/;e - -0.009
£ . o

Pﬂef . - 0.038

wiwe . =0.041 -0.245

P/P* 0.067 0.103

DEM -0.353% 0.068

BW 0.163 0.169
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The AOminanbe of relative wage effects is indicated gy the
fnegative coefficient on the wage varilable. This effect is stronger for .
ﬁomen than men. Unanticipated inflationlappears to expgnd both the male
and female labour force; but again women appear to be more strongly

effected.

The demographic variable is negative for men and'positive for
women. The fact that the variable 1s virtually a linear time trend

should be‘kept in mind when interpreting the results.

The benefit-wage ratic used to capture the impact of the 1971
revision to the UI Act has the ekpected positive sign. In terms of the
participation ratio, the coefficient 1s virtually the same size for me
a; women. Because the male/female population sizes are almost equal,
this implies as many male as female workers affécted by the UI change.

It should be noted, however, that the female labour force is approximately
one—halflthe size of the male labour force. Relative to the size of the

respective labour forces (and ceteris paribus on the respective unemployment

rates), twice the proportion of women were affected as men.

Factor Contribution to Participation Rate Changes

In order to properly evaluate the magnitude of the coefficients

estimated above, it 1s necessary to reference them to movements in the

factors over time. Again using the steady-state formulation developed
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‘in Section IYI, the impact of éach factor on the change in tbe pa;ticipation

v

o rates kétween 1966 and 1975 was estimated using the formuiation:. . “
/s . - .

[6] dP = I 3P dxi
i dxt

.

These estimates are presented in Tabie 8.5 It-should be qoted that the
ste?dﬁ—réte assumption is being violated by the choice of years aﬁd the
results should Eé treated as approximations. This is illustrated by the
diffeéeﬁge between the actual and calculated changes. The points in

time were chosen, however, to reflect uﬁemployment rate extremes and the

adaptation to the new UI Act. ) \

4 TABLE 8
TOTAL DERIVATIVE ESTIMATES
1966-1975
s i P e 2P xi
: Azt 3xtL
Male Female
.0141 .0052
.0056 .0024
-.0149 -
- ©.0010
- -.0044
.0004 .0025
.0100 .0153
-.0543 .0105
.0268 - .0278
Estimated -.012 - . 060
\__Actual ' ~~.006 .081

b

5. Again a proximat}ng differentials by finite differences.




1

a ' :
\thB Over -the sample period AW effects increased the male participation

rate by almost 2.0 percentage points (1.41+0.56) and the female rate by

0.9 pdints (0.52+0.2440.10) as the chantes of losing a job and of finding

one dete}iorated. This effect was partially offset by a reduced inflow
of workers discouraged by their weakened job prospects. Tﬁe male and
female participation rates were reduced by 1.5 and 0.4 percentageQﬁoints
respectively. On net the AW effect dominated for both men aqd women,

according to these estimates, increasing both participation rates by

about 0.5 points between 1966 and 1975.

Both higher relative levels of real wages and price increases
expanded the labour force, adding 1.0 point for men and 1.8 points for

women (0.25+1.53).

Of all the variables, the trend factor dominated the éhanging
participation rate picture for males over the sample period. At 5.4 points,
it offset almost all factors which served to increase the rate. ‘This Gﬁj*\
variablé was not as important for women, accounting for a 1.0 point

e

increase.

The results indicate that the 1971 change in the UI Act
increased the male and female rates by virtuaily the same amount: 2.7

and 2.8 points respectively. This was the lafgest single factor contributing

to the participation rate rise for women.

y;



SECTION V

Conclusions ’ . .

This paper examlned the dynamics o&'labour force behaviour in
Canada using labour market ent{y and withdraéal ratés calculated ffom
monthly gross flow daté. Ik began with the traditional AH and DW-
hypotheses and expanded them to include neoclassical price and wage
factors, demographic movements and the impact of the 1971 revision to
the UI Act. Altho;gh mulﬁidollinearity osscured the statistical significancé

of some results, the salient features emerging from the study are:

1. Seasonal and trend factors explain most of the variation in
~ the entry and withdrawal rate time series between 1966 and

1975. The trend is negative for men and positive for women}

2. There is evidence that both AW and DW effects -were in existence
over the period. The DW effect appears to operate méinly'
through inhibited entry rather than increased withdrawal. In
terms of .this phgnomenon, it would appear that men are more
likely to be bdfh AWs and DWs than are women. On net, the AW

- effect dominated over the period and was of roughly equal.

magnitude for the two sexes;

3. There appears to be a dominance of the relative over the
permanent wage effect for both men andswomen: an increase in
real wages relative to the norm reduces the particpation rate.

Thé elPTect is stronger for women than men;
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‘Unanticipated inflation serves to expand the size of the

labour force. This is compatible with both the uncertainty
and money illusion views of inflation. However, the fact that
the relative wage effect dominates would imply that the

uncertainty argument is stronger; and

The 1971 revision to the UI Act increased both male and female
participation rates by equal amounts. The new Act provides
strong incentives to remain in the labour force and seek work,

and affects predominantly the withdrawal rate from the labour

" force. The fact that the numbérs involved are roughly equal

for men and women implies, however, that relative to the size

of the respective labour forces, the impact was twice as large

for women as men.



APPENDIX 1

The Gross Flow Database

e
The.gross flow data used in.this study were provided by the a5
Policy and Programs Analysis Branch of the Department of Employment and
Immigratioh. They were produced ;nder contract with the Labour Force
Survey, Statistics Canada.
The Labour Force Survey is a household sample. When households
are selected for inclusion;‘they are Iinterviewed for 6 consecutive

months before being replaced. The rotation system is such that one-

sixth of the sample is replaced each month.

Individual movements were ascertained by matching the status
declared by a respondent in one month to that declared in the previous
month. Due to the rotation prob}em, estimates were obtained for approxi-
mately five-sixths of the sample. These were weighted to population o
estimates, using normal Labour Fprce Survey welghts. Transition probabilities
{the ratio of the flow to theoprevious month's stock) were then calculated

‘and applied to the published stocks to produce flow estimates.

Although a number of technical and conceptual problems arise
from the generation‘of flow data in this manner, analysis indicates the
matching method offers a greater potential for reliability than other

methods such as asking individuals to recall their previous status. It

»

will form the basis for official flow'estimates to be published by the

‘-?

Labour Force Survey in the future.
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These transition probabilities are conditiomnal probabiiities:
éhe probability, for example, that an individuai who'waq not in the ’
'lqbéur force in tﬁe.previous month (at the time of the last survey) was
in the 1abogr forcé during the present ménthl(ét the time of the current
‘survey). Quarterly estim;tes éoqld'be obtained by mgtphing }ndiviqgal';'
responses over three-month‘periods; but tﬂis.would entail a signifigaﬁt
- lossg_of inf;rmation. Due to the rotation pattern, .only one-half of the
Labour’Force Survey sample at a point in time ;és iﬁ the sample threé
months ago. The data used in this study are-monthly, therefore, rather

than quarterly as is common In most econometric models.
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APPENDIX 2

Description -

t

-  the probability of labour force entry

- the proporfion‘of those out of thé'iabouf '
force in one mont@who é;:e in the labour
force iﬁ the next month
N . _

- the probability of labou? force withdrawal

- the proportion of thosé in the labour
force in one month who are out of the

labour force in the next

- the probabiltty of an eﬁployed male becoming
unemp Loyed
- the preportion of males employed i one

-
-~ \\

month who are uneﬁplé&edftq”fﬁg'next
‘ _
- the probability of an unemployed person
becomihg employed

- the proportion of those unemploved in one

month who are employed in the next.

- the probability of successful labour force
entry
- the proportion of those entering the

labour force who move directly into employment
L)

Variable -Description . CL



W

P*

DEM

Di
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the industrial composite wage rate deflated

by the consumer price index
a five year moving average of W

the consumer price index

-

a five year moving average of P

the working age population aged 1l4-to 34/‘f
divided by the same bépﬁlation aged 35 #Ld
! /

older (virtually a time trend - see Iaﬁle 4,
o ~ s

page 40)

the ratio of unemployment Insurance
benefits to average wages deflated by the
marginal tax raté of unemployment insurance
recipientsf The deflation tgrm takes the
value of 1 to June 1971 and declines

linearly to 0.87 in January 1972 where it

remains constant for the remainder of the

sample peried

monthly dichotomous variables having a
value of 1 in-'the relevant month and 0
otherwise (January is excluded to avdid

3

singularity) 7

s

the constant term
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