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ABSTRACT 

The objective of-this paper is to examine the predictive 

capacity of recent econometric models of female labour force 

participation in Canada. The studies examined; which include most 

of the time-series models, .focus upon the cyclical sensitivity of 

participation to labour market and economic conditions. The general 

approach ln these time-series analyses has been to relate short-term 

variations in participation rates to the behaviour of variables 

representing êyclical change in labour demand, such as an unemploy-

ment rate. The results of tests on four econometric modeis raise 

perious questions about this approach, howev~r. While these models 

explain much of the variation in female participation during most of 

the post-war period, they completely fail to predict age-specifie 

femaie participation over the 1968-1973 period. 

There are important implications for several issues of 

public policy in the results. Attempts to assess both the importance 

·of hidden unemployment and the impact of recent changes in the 

unemployment insurance program require a good knowledge of the 

determinants,of female labour· force participation-decisions. The 

re~ults suggest that we do not currently possess this knowledge. 
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1 L'objectif de cet exposé 

: obtenues 

estimer les taux d'activité de la main-d'oeuvre fé~inine au Canada. 

est d'évaluer la qualité de prévisions 
/ 

à l'aide de modèles économétriques développés récemment pour 
, 

Les 

études en question, c~prenant la plupart des modètes basés sur des séries 1 
temporelles, sont axées sur la variabilité cyclique des taux d'activité par 

rapport au marché du/travail et aux conditions économiques en général. 
t l , 

L'approche suivie d~s l'élaboration de-ces analyses de séries temporelles 
1 

consiste à postuler/une relation entre les variations à court terme dans 
1 

les taux d'activité et le comp0rtement de variables telles le taux de 

chomâge ou le taux d'emploi! représentant les variations cycliques dans 

la demande de main-d'oeuvte. Mais, en général, les résultats de tests 

effectués sur ces quatres modèles économétriques nous portent à croire 

.' que cette approche est tout à fait inadéquate. Quoique ces modèles 
, , 
1 i 

parviennent à expliquer ube grande part de la variation dans les taux 

d'activité de la main-d'oeuvre féminine durant la période d'après guerre, 

ils ne peuvent fournir des prévisions ad~quates de ces même taux 

d'activité par groupes d'âge pour la période allant de 1968 à 1973. 

Les r~su1tats nous portént à formuler certaines suggestions 

importantes au sujet de plusieurs questions de politique éoonomique et 

sociale • Afin d'évaluer l'importance du cbomâge dû aux effets des 

~~,... .,l 
.,é .. ~~ --:, '_~ __ , f~" ' 
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" ràvai11eurs d',appoint" et des "re~raits cycliques" et l'impact des 

c ngements récents à la loi régissant le programme d'assurance chô-
, 1 

et nous devons posséder une tr~s bonne 
1 

déterminant, chez la ma~n-d'oeuvre féminine, les déci 

au ~rchê du travail. le. rê.ultat~ .u88~rent qfe. 
sommes loin de poss'der les connaissances requises. 
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œAPTER 1 

OBJECTIVES AND SUMMARY RESULTS 

The Objective of this paper is to examine the predictive 

capacity of recent econometric models of female labour force 

participation in Canada. The studies examined~ whieh inelude most of the 

time-series -models, focus upon the cyclical sensitivity of participation 
- .., 

to labour market and economic conditions. .The general approach in' these 

time-se~ie5 analyses has been to relate short-term variations in 
Il 

participation rates to the behaviour of variables representing cyclical 

change in labour demand, such as an tmemployment rate or an employment 

rate. A time trend or another variable representing secular changes in 

economic and social conditions has frequently been used to accotmt for ., 

the long-term trend in participation rates. The _results of tests on four 

econometric models raise serious questions about this appro'aèh, howeve:ç,. 

While these models explain much of the variation in female participation 

during most of the post-war period, they completely fail to prediet 

age-specifie female participation over the 1968-1973 periode 
, 

/It is not the objeet of this thesis to explain why the models 

examined fail to p~s predictive tests. There are a variety of possible 

explanations. For example, the models may never have re!~ected 

behavioural relationships or the behavioural relationshi'p )nay have 

altered during the late 1960'5. The results of the tests eonducted on 

these models do suggest that more attention must be giten to the role of 
/ ' \ 

other determinants of female labour force participation • 

.. 
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There are important implications for several issues of public 

policy in the results. Attempts ta assess bath the importance of hidden 

unemployment and the impact of recent changes in the unemployment 

insurance program require a good knowledge of the determinants of female 

labour force participation decisions. The results suggest that we do not 

currently possess this knowledge. 

The studies examined include time-series analyses authored by 

Officer and Andersen.!.!, ProulxY, and the staff of the Bank of Canada's 

RDX2 modelli. The early time-series study of U.S. participation rates by 

Arthur Tella~ is re-estimated using Canadian data. The wide application 

of this model in the U.S. provides ample justification for an evaluation 

of its performance using Canadian data. Equations for female 

participation are examined ta the exclusion of those for males, except in 

the case of the RDX2 equation which deals with total participation. 

The rationale for choosing females as the primary subject of study lies 

~n the fact that most studies reviewed indicate greater sensitivity of 
4 

female participation ta variations in labour market conditions. 
1 

The purpose in conducting a stu~ of this nature has been weIl 

stated by Jorgensen, Hunter and Nadiri in their examination of madels of 

investment behaviour in the'U.S. 

"Only systematic comparisons among available alternatives can 

lead to accumulation of knowledge on the bas is of the perfonnan~e in 
) 

empirical research. In the absence of such comparisons, economic 

research will continue to be characterized by a proliferation of still 
-.., 

y Bibliography item number (20) 
y Bibliography item n.unber (22) 
}j Bibliography item nunber ( 1) 

~ Bibliography item nUllber (25) 
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further alternatives, with no means of discrimination between 

explanations that are inferior ta those already available and those that 
" 1 • 

, SI 
represen't a genuine advance ••• "~ 

Thus the rationale for evaluating the perfonnance of 

econometric models is that this proc~dure is essential ta providing a 

basis for rurther empirical researcn. In this regard,time-series models 

of labour force participation, in which heavy reliance has been placed 

on the exPl~atory powers of cyclical variables, deserve a systematic 

evaluation of their predictive performance. 

The body of the paper begins wi th an overview of the theory of 

cyclical labour force participation behaviour and its applications' in 
1 

partiC1pation Tate models. Chapter 3 deseribes and "bri'efly ana~ses the 

models of participation examine~ in this paper, with particular reference 

ta the cyeHcal, variables usetl ta explain female participation rates • 
... 

Chapter 4 describes the methodology used ta appraise the performance of 

the models, while Chapter 5 presents the results of testing the predi~-
" 

tive performance of the models. Chapter 6 concludes that the models 

examined do not help us ta understand the recent behaviour of female 
il 

\ 

labour force'participation ana that at least part of the failure of 

these models is due to the stress laid on cyclical explanatory variables. 

§j Jorgensen, D.W. Gerald Hmter and .M. Ishag Nadiri, "A 
Comparison of Alternative Econometrie MOdels of Quarterly In­
vestment Behaviour". Econometrica Vol. 38, No. 2, March 1970, , 

. p. 188. 
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OIAPTER 2 

OVERVIEW OF THE LITERATURE 

During the past ten years, considerable research in labour , 
economics has been devoted to the study bf labour force participation. 

- The focus of this research, has been on the determinants ,of cycl~cal 
Il 

variation in labour force 'participation; many attempts have been made ta 
\ 

quantify the relationship between participation rates and cyclical 

, variables using regression ~alysis. The research itself can ,be divided 
1\ ... 

into two groups - that using cross-sectional analysois and that using 

time-series analys~s .,.;In the ~ase of cross-sectional analysis, the 

general procedure has been to examine the labour force participation of 
v 0 

different individuais or groups of individuals with regard to particular 

economic, social or demographic characteristics which apply to them at a 
, ' , 
'point in Ume. In the case of time-series analysis the' procedure has 

'been to relate the parti~ipation of various demographic gtI'oups to a 

particular set of dete~nants which varie~ over time;, The focus of this 

,paper is on the latter type of analysis. 

The objective of isolating the main determinants of 

participation and quantifying their effects ~ basically. ta lend sorne 
, 

refinement to estimating tbe size of the fabour force, given data on thè , 

size and demographic structure of the 'population. This is important from 

Œ
"t~e ~t~~oint of s~ort-term forecasting and.po~iCY formulati~n ~h~e an 

accurate forecast o~ the size of the labour force is critical to I{ .. , 
~ ~ 

. i ating unemployment levels. 

t 
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, , 
The question of how the participation rate behaves in relation 

" 
to cyc1ica1 changes in the 1evel of econ~ic activity was first raised 

by Woytinsky.§.l. He argued that the increase. in unemployment among 

household heads during the 1930'5 resulted in the labour force being 

swelled by' family meni>ers seeking jobs in order to restore the incorne 

level of the househo1d. The postulated phenomena became known as the 

l~additidna1 worker" hypothesis and has, as its result, an increased 

laboûr force and a relative overstatement of unêmployment during periods 
. , '" 

of depressed economic activity. This hypothesis of an inverse o 1& 

relationship between the level of economic activity and the size of the 

labour force was countered bf the "discouraged worker" hypothesis which 

states that t~e participation rate or size of the labour force i5 

directly related to the 1evel of economic activity. The 4iscouraged 

worker hypothesis argues that during periods of depressed economic 
1 

activity the prObability of finding employment is reduced by both a 
\> 

decline in the nurrber of jobs available and an increase in the nunber of 

unemployed persons seeking jobs. Thus, not only will persons fail to 

enter the labour market in search of jobs but sorne of those in the labour 
1 

for~e who become unemployed will actually withdraw, discoutaged by th~ 
- -~. 

poor employment possibili~ies. The result in this case is a Idecline in 

the size of the labour force and a relative understatement of the 

unemployment problem. 

\) 

() 

Woytinsky, W.S., Three ~ts of Labor PYnamics, (Washington: 
Social SeienGe ReseardÎ" ~~~~, 1940). 

• 
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In appealing to neoclassical price.theory for the rationale .. 
of the additional worker and discouraged worker hypotheses, Jacob MinceTl/ . 

established the framework for the empirical analysis of short-term 

variation in participation rates. Using the household as the relevant. 

unit of analysis, Mincer argues that if unemployment reduces the incorne 

level of a household, the "incorne effect" (additional worker effect) of 
( 

traditional price theory motivates family members to reallocate their 

collective time toward additional labour force participation and away 

from leisure and non- market activities such as housework and ed~cation. 

However, to the extent that a higher unemployment rate reflects a 

decline in wages, the "substitution effect" (discouraged worker effect) , 

acts to reduce the nurnber of labout market participants in the household. 

Mincer's framework for empiricai analysis takes the followin~ 

form:.§! 

M = a + bl Y + b2 W + ci ,YI + c2 wl + e 

Where M = labour force participation r~te 

, , 

y and W = long-run leveis of family income and-wage rates, 

respeetively 
\ 

short-run deviations in family income and wages 

from "normal", "full elllployment" leveis. 

e"" other variables which infl,uence particï-pation: 

~ , " 

1J Jacob Mincer "Labour Force Participat:f.on of Married Women: A 
Study of Labour Supply", Nationtl Bureau of Economie Research, 
Aspects of Labour Economies, Pr nceton Unj.versity Press, l, ' 

Princeton, 1962, pp. 63-97. l 

Y Jacob Mincer, "Labour-Force Particlpation and Unemployment: A 
Review of Recent Evidence" in Conference on Uneq>1oyment & the 
American Economy, 3d, N. Y. 1965, edi ted »y, R. M:) Gordon & • 
M.S. Gordon, N.Y., WiIey, 1966, as PrQsRerit:y.!ru!. UJfemploœnt.· 

!' 

( iJ • • .' 
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According to traditional priee theory the sign of b l is expected to 

be negative, reflecting the "incorne effect", (supply declines with higher 

income levels), b2, positive, reflecting the "substitution effect" (supply , . 

is increased by higher wages), c , negative, the short-run additional worker 
; l 

or income effect and c2 , positive, the short-run discouraged worker or 

substitution effect.' Since both YI and wi are difficult to observe, they 

are subsumed under a relevant unemployment rate with which they are' ,both 

assumed to be negatively relatcd. Thus, the net effect of the short-run 
1 

add1 ti011al 
~-:- ' 

and discouraged worker behaviour is shown by the sign on the 

.. 

unemployment rate variable in an equation. 

While Mincer' s framework is applicable to cross-section analYi~s 

of groups it has been altered when applied to time~series analysis of .. 
cyclical changes in participation. The variables Y and W as weIl as host of 

other "long-run" factors are generally relegated to a time trend or other 

variable demonstrating a secular trend. It has been customary in time-

series analysis to use an unemployment rate or an employment variable ~o 
.... 

capture the effect on the participation rate of short-run or,cyclical 

variation in labour market conditions. 
\ 

The causal relationship between the participation rate and the 

unemployment rate has been restated by Bowen and Finegan~/. They argué that 

'the unemployment rate is more than j ust as a proxy for short-run variations 

in household incorne and exPected wage rates. 
. 

It is a measure in its own 
. 

right of the benefits to be expected from job search. Since jQb search 
t{ 

Bowen, W.G. and T.A. Finegan, "Discussion'" Conf'erence on Une}JIPloyment 
and the_American Economy, U,·N.Y., 1965, edited'by R.A. Gordon and 
M.S. Gordop., N. Y., Wiley, 1966 as Prosperity and Onemp1oymen't, p. 118 • 

, 
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generally has monetary as weIl as opportunity costs associated with it, a 

" 
,high rate of unemployment may weIl make investm~nt in job search a bad 

gamble. This results in prospective entrants failing to enter the labour 

force and sorne arnong the unemp10yed actual1y wlthdrawing from job search and 

the labour force. The "j ob search" analysls of variations in participation 

seems particu1ar1y appropriate for the U.S. experience with female 

participation. The overwhelming evidence from both cross-section and 

time-serles studies in the U.S. indicates a net discouraged worker effect 

among women, consistent with the notion that higher unemployment ref1ects 

poor emp10yment prospects. 

A rash of studies ptblished in the 1960 's and c1imaxed by the epic 

work of Bowen and Finegan provides evidence that relatively greater sensiti-

vi ty of participation to emp10yrnent conditions exists among the "secondary 

labour force", including women as a whole and the extreme age groups of both 

sexes 10( While differences exist between the estimates of the discouraged 

worker effect from cross-section analyses and those from time series 

analyses, the larger discouraged worker effect indicated by cross-section 

analyses using geographic areas has been explained to the satisfaction of 

most students of the subject. In using an area labour market as the unit of 

cross-section analysis, the employment possibilities in that area May repre-
' .... 

sent a long-term condition rather than a short-term labeur ma~et situation. 

Moreover, the propensity for participation of the population group in an area 

may,have itself been altered through migration in response to the longterm 

\ local employment conditions. In comparing cross-section results with those 

of time~~eries analysis, Bowén and Finegan make the observation that in time 

seri~s analysis of particip~ti6n the magnitude of the net discouraged -

1 
BQfen, W.G. and T.A. Pinegan, The Economies of Labour Force Partici­
pation, Princeton, Prince,ton University Press, 1969 • 

/ 
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additional worker effect' depends critically on both the independent 

variable used to represent thE! demand for labour as weIl as the period 

11/ 
of estimation chosen for the study- • 

The evidence presented in studies of Canadian participation 

rates leans, on the whole, toward conclusions opposite to those for 

women in the U.S. labour market. The additional worker effect app~~ 
"-

to dominate among women in Canada, although for sorne age groups the 

discouraged worker effect appears to be present. 

The reasons for the apparent difference between U.S. and 

Canadian findings have not been well docwnented. Conjectures have been 

made that lower levels of income in Canada necessitate greater 

continuity in the incorne stream of the household thus pushing the wife 
\ 

or other family member into the labour market when unemployment stri~es 

the main breadwinner. Another conjecture is that sin~~ recessionary 
" 

periods in Canada have tended to be longer than in the U.S. ~ "temporary" 

falls in incorne in Canada tend to last longer, providing greater impetus 

for addi tional workers to enter the labour marketll/. Moreover J the 

higher levei of femaie participation in the U.S. reduces the scope for 

additionai workers and increases the scape for the discouraged worker 

effect!li, Since the results presented here cast dolbt on the 

reliabili ty of the Canadian modeis an explanation of the differences 

betwee~the results of U.S. and Canadian models may'he irrelevant. 

.!Y 'Q2.:.cit. pp. 511-515. 

1 

r 
,A 

~ Proulx, P.P., La variabilit~ cyclique des taux de participation à 
la main-d'oeuvre au Candda, C,J,E •• II, No.2 (May, 19P9) pp. 276-277. 

!21 This restriction on the scope for the additiona1 worket effect in 
the U.S may be cOq>Iemented by a lower propensitl{ for participation, 
SJOOng those not in the labour force. • 
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ŒlAPTER 3 

FOUR MODELS OF LABOUR FORCE PARTICIPATION IN CANADA , 
This chapter provides a brief description and analysis of the 

models examined in this study. These models illustrate the manner in 

which the theory of cyc11cal movements in participation has been applied 

in empi ri cal analyses. In aIl four models the cyclical variables are 

the key variables for explaining participation. The models are 

described in order of increasing complexity. 

(1) TELLA 

The framework of Tellals model in which seasonally adjusted 

u.s. labour force data was used, is 
1 

CL + A) - a + b l CE + A) (t-l) + b2 (logT)t 
(P) t (P) 

where L. A, E and P are the labour force, number of armed forces 

personnel, employment and population in a particular age-sex group. T is 

a time trend beginning with 100 and increasing by l for each observation 

on the other variables. 

The coefficient bl on the cyclical variable CE + A) measures 
(P) 

thet sensitivity of the participation rate for a particular age-sex group 

to changes in the employment condition~ of tne group. It is a measure 

of the net outcome of the discouraged and additional worker effects -1 

operating with1n a group when their employment conditions ch~ge. If 
• 

the sÎgn on bl Îs positive, the discouraged worker ,ffect 1s dominant; 

if negative, then 
. l 

the additional worker effect is dominant. The armed 

forces are included in the ~ and CL + A) variables to avoid 
~ (P) 

, 
, " 

\ 
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Il 

distortions in the' dependent variable during and after the Korean War 

which faHs in Tella's estimation period, 1947.4-1962.2. It was assumed 

that in the absence of the war, the additional people i~ the armed 

forces would have obtained ci vilian employment. 

The variable CE + A) is lagged one period to reduce bias in 
(P) 

the coefficient bf~!' This bias can arise out of the fact that the 

labour force, L, is arrived at as the sum of ~e estimates of 

employment, E, plus unemployment, U, collected from the U.S. Census of 

Population. Any sampling or response errors in the estimate of E for a 

particular period will, theref~, be contained in,. the estiJ1late of L for, 

that periode An equation relating L to E, using co~cident obse!vations 
, 1 

may therefore have a biased coefficient on the variab~e conta1,ning E. 
". 

Moreover, an equation of tha! sort would not be strongly identified 
, 

,'" 
because of the fact that the estimate of L is depepdenf upon the 

estimate of E. 

·It is difficult to judge whether an estimated relationship 

between variations in (L + AJ and (E + A) iilVOl ves 11 taotolot! or a causal 
(P) (P) - •. 

relationship, even when (E + A) is lagged one quarter." Since estimates 
(P) • 1 

of both L and E from quarter to quàrter are likely ta be serially 
~ 

related, lagging the (E + ow\) variable does little to remove the possibi­
(P) 

lit Y of a tautological relationship between L and E. The llkelihood 

that Tella's model cantains a tautology would seem to, be stren~thened if 

it is observed that the relationships between: CL + A) and. CE ,+ A) are 
, - \. CP) (P) 

lD'lstable with changes in the period of estimation. 

-w In his paper, Proulx (Bibliogr~hy Item (22» shows that there ~s 
no w~y of knowing whether thb blu is positive or neiative. 

• . . 
1 • 

\ 
ft" 

a 
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The long-term secular movements in participation are captured 

by the log of T. After having tried a variety of log-linear trend 

variables with different numerical origins, Tella decided upon the origin 

of 100 as being the most compatible with the secular movements of 

participation for aIl age-sex groups. 

Tella's results for the U.S., shown in Table 1, pages 28 and29, 

indicate that the discouraged worker effect predominates for aIl female 

age groups an? increases in strength wi th increas ing age of women. These 

results irnply that the older a woman is, the more marginal is her attach-

ment to the labour force. When the probabillty of obtaining employment 
,fi' 

nses (as signlflf'd by a rise in the proportion of her age group who 

obtain employment), the more likely she is to enter the labour market. 

Conversely, when her employment is, lost she i5 more likely than a younger 

woman to withdraw from the labour force. 

(Il) Proulx 

The framework for Proulx's study of cyclical variation in 

annual fernale participation rates over ~e 1953-67 period i5 similar to 

Tella' s, in that he uses an employment demand variable to capture the net 

of dis couraged worke 1'- and addi tionaI -worker effects. The employment 

demand variable used in a set of equations for "omen in the age groups 

14-19, 20-24 and 45-64 ig the index of excess demand, De. calculated by 

M. Gérald Marion~ The coefficient on this variable measures the effect 

12J Marion G •• "La demande excédentaire de travail et la variation des 
" salaires dans l' industrie matlufacturi~re au Canada". Canadian 

Journal of Economies 1. 3 (August, 1968). An outline of the steps 
used in calculating De is as follows: Using the function in 
Bt - a + b1 t + b2 ln Qt + ln Bt .. 1 as develied by 8a11 and St. Cyr, 
Marion substitutes the appropriate parameters nto his equation 10 
(p. 525). ta obtain, ln St" - al + b3 t + b4 ln Qt where B - total 
811ployment in DIlllufacturing, Q _ industrial prQduction, t - time and 
a* - desired employaent-. To calculate his index of desired employ­
ment, De. the follawing equation 1s. ~ed: 

.. - (Bt ·~Bt) 1 (Bt + Ut) /. Ut 1 (Bt + Ut) 

Where U ls the al~i.t. une.ployment rate. 

it \ 
, .. ~ 
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which cye lical variations in tfte demand for labour have on the 

participation rate. It is e~cted to have a positive sign if the dis-

eourageâ ~~,rker effect predominates ~d a negative sign if the additional 

worker predominates. In a second equation for women 20-24; Proulx 

regresses the deviatidns from trt'lnd in their participation rate against 

the unemployment-popq.1ation ratio of men 25-44, C/P. The CjP variable 

represents short-~un employment conditions and like De, is an aggregate 

variable in that it is supposed to capture the net of the discouraged 

and additional worker effects operating on the participation rate. In 

the case of the CjP variable, a negati ve coefficient indicates a predomi-

nance of the discouraged worker effect while a positive coefficient 

• indicates the predominance of the additional worker effect. 
,) 

Proulx's rationale for the use of De and CjP to r:present 

cyclical variations in employment conditions is that they cannot contain 

the same sampling error<; which exist in the dependent variable of the 
1 

equations ~ ~egressing the participation rate of a group against a 
\ 

variable such as its own employment-population ratio (Ê.) i, may result in 
p 

a bias in both the' coefficient on CE) i and in the cO,effieient of deter-
p \ 

mination of the equation. This bias stems from the faet that estimates 

of E are added to estimates of Wlemployment, U, to arrive at estimates 

of L. Therefore, sampling errors in E will be contained in L and will 

bias estimates of the causal relationship between these two variables • 
. 

The use of De and C/P as indicators of variations in employment 

conditions thus avoids the interpretive ~roblems caused by common 

sampling errors in the dependent and independent variables •. 

161 The rationale for estimating two equations for feules 20 .. 24, one 
U$ing De and the ott&er using C/P, as an independent variable is not 
stated in Proulx's paper - it may have been done to compare results 
with male age groups where C/p· was usee! as an inde pendent variable. 

. , 

, , 



................ -------------------------------
, 
l, 
l, 

14 
, ' \ 

A time trend, beginning with 0 is\used ln each of f~quations 

to capture the long-nID behaviour of the participation rate. \ In this 
1 

way the cyclical variance in the participation rate i5 isola ed from the 

long-run trend and is picked up by De or C/P. 

Proulx's published results are shown as equations ( ) , (5), 

(9) and (13) in Table 2 page 32. Using De as the indicator 0 short-term 

employment conditions, a net "discouraged worker" effect is icated 

for women 20-24 and a net "addi tional worker" effect i5 
\ ' 1 

women 45-64 a,nd 65 years and over. The interpretation of the r sul ts 

for women 20-24 is tha t., as labour demand in creas es, new ent 

opportunities will tend to 1ncrease the flow of entrants to the labour 

market by more than it increases the outflow of "addi tional work~r5" 
who were seeking employment to re5tore income levels in the household. 

For women 45-64 and 65 and over, an increase in overall labour demand 

apparently leads to more of them leaving the labour market than entering it. 

Since the flows both into and out of the labour market occur 

simuitaneously'when employment conditions change, it is feasible to cap-

ture the magnitude of each of thE." di5couraged and ad di tional worker effects 

only with the use of two separate variables. The coefficient on a single 

variable such as De will indicate only the net change in the participation 

rate and do es not indicate the magnitudes of the two effect5 taking 
~ 

place simu1taneously. This 15 the case a150 with the coefficient on C/P 

in the equations for deviations from trend in the participation rate of 

women 20-24. Here again, the ~ effect of a decline in labour market 

t. 

conditions, indicated by the negative coefficient on C/P. is to 

discourage labour force participation. 

,1 

. ~!-" 
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Prou1x's use o~annual data to determine the response of labour 

force participation to cyclica1 changes in labour market con di tions 

raises sorne questions. The recessions in the period of estimation used 

by PrOulx lasted little more than five quarters at most and were, in 

many cases, spread over two calendar years. Thus, not only does the use 

of annual data neglect the timing of the response in participation rate 

to labour market conditions, but it may also cloud the degree of 

response. A change of labour market conditions in the last quarter of 

one year may not have its effect on labour force participation until the 
J 

first or perhaps the second quarter of the following year. 

(III) Officer and Andersen 
_. 

USlng raw data over the 1950-'67 period, Officér and Andersen 

relate the quarterly particlpation rates of each female age group to 

cyclical as weIl as long-term determinants. To quote from their studyil1l 

"Econometrie studies of labour force participation have 
concentrated on the cyaZiaaZ variation in participation. 
In this study we consider, jointly, the short-and-long-run 
factors that detetmfne Canadian labour force p~rticipation 
and measure expUci tly what others might relegate to a 
simple trend term." 

To measure cyclical change in participation of women over 

19 years of age male unemp'Ioyment variables are used. Nunbers of unem-

p10yed men separated according to dur~tion of unemployment are expressed. 

either as a fraction of the male labour force or as a fraction of total 

male unemployment. 
1 

l1J Offieer, L.H. ,·'Peter R. Andersen, "Labour FOl"ce Participation in 
Canada", Canadian Journal of Economies, II, No.2 (May, 1969) p. 279. 

.. - -. J 

f,.·, 
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The authors' rationale for using unemployed men by duration as 

a variable is that while potential additional workers may not be 

sensitive to total male unemployment, they may be stimulated by male 

unemployment of longer duration. The average duration of unemployment 

is typically short during an expanslonary period since frictional' 

unemployment accounts for a relatively .large part of the total. 

Conversely, during a recessianary period, frictional unemployment ( 
accounts for a smaller proportion of the total relative to demand 

deficient unemployment. The latter type of unemployment is 

characterized by longer average duration. Longer duration unemployment 

among males thus represents the prolonged deterioration in household 
1 

income to which the additional worker is likely to be more responsive as 

the authors' suggest; but if female labour market conditions are 

correlated with that of males these duration variables may also 

represent conditions to which discouraged workers are more responsive! 
, . 

The varIable used to represent short-run or cyclical labour 

market conditions for girls 14-19 is their own unemployment rate. Qui te 

clearly, the coefficient on the variable will reflect the magnitude of 

the discouraged worker effect among girls as a response to their own 

employment conditions. However, the presence of another variable with a 

cyclical component. per capita real GNE, may confuse a ready 

interpretation of the net cyclical behaviour of the participation rate. 

Per capita real gross national ~xpenditure (GNE) is included 
/ 

as a variable in aIl equations. The stated rationale for the inclusion' 

of this vartable is that it represents the long-run effects of the 

standard of living ~d sociological changes on participat~on • 

• , 
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"High income allows the young to remain in schoo1 and the old 
to retire early. It may a1so represent general sociological 
factots inducing female participation in the labour force •••• 
This trend (in participation) is especially strong for the 
mid-range groups (of women). The standard of living in this 
casë represents both the desire for econornic betterment and 
the increasin§ acceptance of the idea of married women in the 
labour force.b./." 

. This variable has, however, in addition to i ts trend element, a cychcal 
• 

èomponen~. Its coefficient may reflect, therefore, not only the. trend 

element in the partitipatiori-'rate, but aiso cyclical variation. .The 

point is, that in each equation there are at least two cyclical 

variables, GNE and lIDemployment, each of which may capture, in part, 

variations in participation but neither of which reflects the net effect 

of a cyc1i~al change in the labour market. Calculating the' net effect ,. 
of a cyclical change in labour marke"t conditions could be done by 

estimating a further sirnultaneous equation between real per capita GNE 

and the unemployment variable used in each equation. Substituting the 

value for GNE back into the original equation allows the calculation of' 

the net effect of a given change in the unemploymen~ variable on the 

participation rate. 

Another variable used in the equations for women 20-24, 2'r34, 
,l' 

and 35-44 is the birth rate led one quarter. This variable is inc16ded 
~ l, ! 

to represent the negative effect on participation brought about by ~e 

birth of children. Leading it 'one quarter captures the negative effect 
. 

of advanced pregnancy on participation. 

\ 

1!1 OR. ci t. p. 283. 
v ' 

--_1 
-\ 
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The results from the Officer and Andersen mode1 are shawn as 

"Original" in Table 3, page 36. For girls 14-19, tbere is a negative 

coefficient on both their own unemp10yment rate and the GNE variable. 

In the case of women over 19 the SlgnS on the male unemployment 

variables and on the GNE variables are both posltive. One cannot, 

therefore, say what net effect cyc1ical variations have on participation , 

rates in these equations. The presence of two' cyclical exp1 anatory 

variables does not allow for an obvious conclusion on the net effect. 

The negative signs on th~ birth rate variable in the equations for women 

20-24, 25-34 and 35-44 reflect the expected decrease in participation 

related to advanced pregnancy and childbirth. 

11",. should be noted that while the signs on the cyclica1 labour 

market variables in both Officer & Andersen and Proulx are the same for 

women 45-64 and 65 and over, the signs on the labour market variables in 

their respective equations for women 20-24 are opposite. It is not 
( 

evident, however, whether the net effects from the Officer and Andersen 

equations would be the sarne or di fferent from the n~t effects indicated 

by the Proulx ~quations because, as has been stated, the Officer and 
• 1 

Andersen ~quations contain two cyclical variables while the Proulx 

equations contain oQly one. The sign on the coefficient of the single 

cyclical variable in the Proulx equations indicates, of course, the net 

effect on participation. 

(IV) RDX2 

.' In the Bank of Canada RDX2 rodel, an equation used to forecast 

first. differences in the aggr,egate (male and fema1e) participation rate, 

is estimated. ~'e equation contains a variety of variables not conmonly .. 
used" particularly in early participation rate studies. Along with 

. " ... 
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three dummy variables to alter the intercept for seasonality, the 

authors enter the first difference in the proportion of the 

non-insti tutional population 14 years and.over \(the defined working age 

population) enrolled in educational institution This time series is 

first multiplied by QI + Q2' the seasonal dummy ariables of the first 

and second quarter, then by Q3 + Q4' the 0,1 valu s for the third and 

fourth quarters of the year. The resulting two ~a~iables are designed 

to capture the effect on the participation rate of.education as an 
\ 

alternative to employment. The coefficients on these variables (see 
c 

page 42) are negative, as expected, but larger fo~ the second half of 
. 

the year "because the' academic year starts about the end of the third 

quarter," 1JU an d 'employment and labou~ force partid pa t ion among . 

students is generally much lower in the ~hird quarter of the year than 

in the second quarter. 

The second variable of sorne novelty is the first difference in 
. 

the nineteen quarter moving sum of net immigration. This variable has a 

positive coefficient as would be expected. since immigrants seem torhave 

a higher average participation rate than native Canadians. The authors 

May sornewhat understate the proxy role which this variable serv~s when 

they.state, 
1 • / 

"To sorne extent this variab le May be picking up, indi rectly , 
the influence of unemploymen' on the participation rate, 
because net immigratiOft is neiatively related to recent un-

l' employment rates."W d 

Bank of Canada, The 'Structure of RDX2, Part 1, Bank of Canad~ Staff 
Research Studies, No. 7, Bank of Canada, Ottawa, 1971, p. lOS. 

1Q/ lbid. p. 106. 
If 

,1 
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The extent of this understatement can be judged by the fact ~hat in 1961 • 

'" when the average annua1 unemp10yment rate was 7.1 per cent, estirnated 

net immigration arnounted to 16,000 persons whereas in 1966, when the rate 

was 3.6 per cent, net immigration is estimated at 132,OOO.~ 

The RDX2 equation, like the equations .for wornen in the "Officer 
" 

&'Andersen study, contains an income variable with a positive coefficient. 

Thus, while not specified to measure "'xplici tIy the discouraged or addi--

tional worker effects, this incorne variable, as weIl as the immigration 
f 

variable, wo~m to capture the variation in aggregate participation 

related to' cyclical change in economic and labour market conditions. The 

incorne variable used in the RDX2 equation is real disposable income per 

member of the labour force population - somewhat c10ser in concept to a 

wage variable than Officer & Andersen's ratio of real GNE to total popu-

1ation. To quote from RDX2: 

"The income variable helps the equation, whereas, two more 
defensible alternatives - the degree of capacity utilization, 
and the unemployment rate - do not. Thus, we have a personal 
income variable supposedly standing for the marginal benefits 
of labour force participation. "W l-~-_~ 

As expected, the sign on the coefficient of the incorne variable is positive. 

Other Canadian studies of female participation include the model 

by Neil Davis (see bibliography item (30)) ànd the equations from CANDIDE 1.0' 

(see bibliography item (31)). While the Davis model, is similar in approach 

to the Proulx model, it relies on a data series which was terminated in 1966. 

Thus predictive tests on the ~del for the period after 1968 were not 

possible. As for the equations in CANDIDE 1.0, again the lack of a calcu-

lated data series past 1968, ~lus the fact that thè equations were baing 

re-specified at the time of writing, warranted·its exclusjon from this study • 

,. 

W Source: Bank of can., _G_en::;e:;.;r:;.;a::;.:l:...::B:.;;con.;;.:::.;oai:;=; .. ~:::.;:.;:.::.;:=:...::.;;.:;;.;. 
l~r eaigration esti_tes and lm ati 
Depart_~t of Manpower andJ Imgrat 

J:Y !!?!A, as 19, p. 109. , 

.. 
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CHAPTER 4 

ME'ffiODS OF EVALUATION 

Having described the~tructure and 

use of the variables in each model, the next 

economic rationale for the 

step was to use ernpirical 

• methods to evaluate these mod~ AIl four models were subjected to 

two related predictive tests, a plotting of predictive errors and 

calculation of Chow Tests. 

First, each model was re-estimated using the time period 

chosen br the author. This was done.. to attempt to determine if the 

assembly of the data was the same a~ that used by the author. 

Next, each model was re-estimated using a common period of 

estimation. The conclusions of Bowen and Finegan with regard to the. 
"\-. 

observed sensitivity of participation rate equations to changes in 

either periods of estimation or the explanatory variables representing 

labour market conditions, suggests a common period of estimation is 

necessary in order to make a definitive comparison of predictive 

performance between models for the time period in 9,ues!.i.2!l_. The time 

period chosen for tlte re-estimation of the equati6n~ of' eadl model was 

first quarter 195~ ta fourth quarter 1967. In the case of the RDX2 

equation, the length of lag on sorne variables necessitated a shorter 

period, from second quarter 1957 to fourth quarter 1967. The period 

chosen coincides as closely as pOSSibli with the time periods used in 

the original estimation of the equations. In the case of Officer and 
) 

Andersen, the period us4,d wJ1S 1950.1-1967.2 (1950 first quarter ta 1967 

second quarter); for Proulx. 1953-1967; f;r Tella, 1947.4-1964.2; and 

for RDX2, 1957.2-1968.4, 

.'" 
,1 

,. 
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Retaining a period of 21 quarters, between 1968.1 and }973.1 a110wed a 

sufficient n~ber of observations ~or predictive tests on the equations. 

The period of re-estimation, 1953r1967, contains three recessions, in '53-.. . 
'54, '57-'58, '60-'61 and what i5 popu1ar1y referred to as a "growth 

'" 
recession" in 1967. The period of prediction contains one recession, that of 

1970-71 and approximate1y two>years of recovery to the first quarter of 1913. 

Third, after each mode1 was estimated using 1953-1967 data and 

then using 1953-'73 and 1968-'73 data the predictive tests were performed. 

To i1lustrate the predictive performance of the eq~tions'estimated for the 

1953-1967 period, the parameters of these equations were applied to data 

for the independent variables frorn the 1968-1973 period to obtain predicted 

values of the dependent variable. The predicted values were then subtracted 

from the actual values of the dependent variable to obtai~' the ~rrors of 

prediction. These 'errors are plotted along with those frorn the period of 

fit to illustrate the particular pattern of errors during the period of 

prediction. 

To deterrnine whether the relationships obtained with the 1953-1967 

data fit the 1968-'73 data in approximately the same fashion a Chow Test23/ 

was calculated. This test indicates whether the parameters of the equation~ 

estimated for the 1968-'73 period are significantly different from the 

parameters estimated using the 1953-'67 data. 

The logic of these two predictive tests is to deterrnine whether the 
~ 

relationships using the data for the 1968-'73 period were about the same as 
1 

those estimated using the 1953-'67 data. The inspection of the predictive 
" 

errors of the equations allows us to determine whether the magnitudes and 

Chow, G.C., '~ests of Equality Between Sets of Coefficients in Two 
Regressions", Econometrica Vol. 28, July 1960, pp. 591-605. 

'\ 
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pattern of these errors is about the same as the errors fo'r the period 

of fit. The Chow Test provides a statistical test for a change in the ;) 

parameters of the equation when the period of estimation is altered. rf 

a particular equation or model fails the usual inspectiCh and Chow Test 

neither procedure will tell us why. Among the possibilities are that 

the model was incorrectly sp~cified or that a structural change 
• 

occurred. In either case, additional information is required. 

Estimation Problems 

In the original estimation of the equations in each model, 

ordinarr least squares' regression was ~ed., However, in !leither of ~he 

Tella, Officer and Andersen or Proulx models is it ~tated which parti-

cular ordinal")" least squares program was used. While differencas in the ':' 

algorithms of widely used ordinary least squares programs may not give ,.' 

rise to large differences in results, any differences which do arise èan 

lead to confusion for persons attempting to reproduce or otherwÎse use 

the results~. In correspondence with Professor Officer, he stated 

that the Massager program of the Bank of Canada was used in the paper 

authoted by himself and Peter Andersen. 

In reproducing the models the APL pro gram 32 STP2 of l,P. Sharp 

Associates (August, 1973) was used. To cross-check the reô111ts 

obtained, the equations from the Officer and Andersen model were re-

estimated using the Massager program of Systems Dimensions Limited 

(April, 1974). Only sligbt differences in results were noted. 

'.------------, 

'MI Por a discussion of this issue, see James W. Longley, "An 
Appraisal of ~Least Squares Programs for the Blectronic COIIputer 
from the Point o-f View ,of the User," Jownal 2f the Allerica 
Stati§tical Msgciatism, Vol. 62, No. 319, Septeuber 1967. 

1 
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Another difficulty encountered in reproducing the Officer and 

Andersen, and Proulx models arose because sources given for data were 

not specifie as to date of issue. Since the labour force data used in 

the models was either raw quarter1y or annua1 data, revisions to these 

series was not an issue. However, in the case of the real per capita 
~ 

gross national expenditure variable (V), used in the Officer and 

Andersen study and the disposable incorne variable KY used in RDX2, 
, NPoP 

revisions to data are very much an issue. Gross national expenditure 

data for 1967, for example, underwent at least four revisions between 
1 

-
originally published estimates and those current1y published. Ln 1967, 

publication pf National Accounts was suspended in order to carry out . 

conversion of historica1 and current dat~ to United Nations concepts. A 

further major revis ion of National Accounts data was carried out by 

Statistics Canada during the first haif of 1972. In addition, recent 

revis ions to population series arising out of the 1971 Census have 
u 

al tered the denominator in the incorne variables used in Officer and 

Andersen and RDX2 • 

., In the case of the Proulx study, revisions have also been 

frequent in the ,index of industrial production for manufacturing, used 

in the calculation of DJ:2l, the index of exçess demand for labotn'. 

After noting post-1968 revis ions to "this data for the 1961-1968 period 

an' attempt was made to duplicate the De time series calcul,ated by 

~ Professor Marion.- This attempt, usj.ng data pmlished during 1968, . 
proved s'omewhat successful in that estimiltes of desired minus actual 

1 

employment," (E*-BtIBt)xlOO, were virtually identical to the published 

.' 
" 

W See fQotnote IS page 12 
\ 

\ 
} 
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series2tJ. The data was therefore used in attempting to reproduce the 

equations for participation published by Professo~ Proulx. This was 
1 

done to ensure that the specification of the equations used to evaluate 

the predictive capacity of this model was the same as his. The attempt 

at reproducing Proulx's equations proved unsuccessful, as both the 

magnitude~ and signs of coefficients in equations differed from those 

published. In conversations with Professors Proulx and Marion and in 

correspondence with Mr. N. Hung, Professor Proulx's research assistant 

for the study, the source of the differences tn the equations could not 

be determined. 

In re-estimating the ptiblished equations from Officer and 

Andersen and RDX2 currently available data was used since, for the JOOst 

part, the signs and magnitudes of the coefficients and descriptive 
< 

,statistics of the equations estimated using this data were similar to . 
the published results. Specifi~tion and assembly of data did not 

appear, therefore, to be an iss~e, bearing in mind the revisions to 

National Accounts and population data used in sorne variables • 

• ,1 

~ See Marion (17) pp. 529, 530, Table III Method 1 

" 
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CHAPTER 5 

EMPIRICAL RESULTS 

Re-estimation of Models 

The results of re-estimating the models are presented in the 

tables beginning on pages 28, 32, 36 and 42. Inc1uded in these tables 
( 

are the published equations from the original studies, a rep1i~tion of 

each of these equations using the time periods as stated in the studies, 

and the equa~ions re-estimated for the period 1953.1-1967.4 and 

, 1953.1-1973.1. Sou~ces o~ data for each of the variables used fo11ow 

the table of results for each mode1. In the case of the RDX2 equation 

for the first differences in the total participation rate, the periods 

of estimation used for purposes of ana1ysis are 1957.2-1967.4 and 

1957.2-1971.4. The 19 quarter 1agged value of th~ net immigration 

variable dictated the starting date ~d the lack of readily available 

complete data past 1971.4 dictated the termination date for this mode1. 
1 

The description and ana1ysis of the re-estimated modeis is fo11owed by 

the resu1ts and ana1ysis of predictive tests performed on the mode1s. 

(1) TELLA 

Te11a's ,results for the U.S. over the 1947-6~-period (Table l, 

page 28) indicate a progressively greater discouraged worker effect with 

increasing age of women. This~attern is not evident in the Canadian 

equations for the 1953-'67 period. While the coefficients on (f)t-l 

tend to rise between the 14-19 and the 25-34 year age groups they d~ not 

continue to rise in the case of middle-aged and older women. Ther~ 

may be litt le reason to expect Tella', results for the U.S. and those 

obtained here to be the same. Different functional foru are used in 
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the equations (dummy variables to adjust for seasonality instead of 

Tella 's seasonally adjusted data) and the period of estirmtion is 

different not to-mention differences in institutional and socio-economic 

factors which may be reflected,in the data. 

Like the results for the U.S., coefficients on the log-linear 

time trend are positive for aIl age groups (exc1uding jthe 14-19 group) 

in the 1953-67 equations for Canada. Presumab1y, the negative trend in 
, 

participation of teenage women ref1ects increasing schoo1 enrplment 

rates over the periods of estimation. 

When the period of estimation is extended for the Canadian 

data from '53.1 - '67.4 to '57.1 - '73.1, the most noteworthy obser­

vation is the systematic rise in the coefficients on (~)t-I. Whi1e the 
P 

instability in these coefficients may be consistent with a structural 

change in the factors inf1uencing femaie participation it may aiso indi-

cate mis-specificàtion of the equation. The consistent1y higher 

standard error of estimate on the equations for each age groups as weIl . '" 
as the lower Durbin-Watson statistics indicate that the equations are 

performing 1ess we Il during the longer 1953-73 period of estimation. 

/ 

/ 

/ 

-i, 

/ 



FEMI'LI! AGE CROUP CONSTANT PARTICIPATION 

(1 ) 14-111 1953.1-1967.4 .2715 

(2 ) 1953.1-1973.1 .1511 

(3 ) U.S. 1947.4-1964.2 .3511 

(4 ) 20-24 1953.1-1967.4 - .1958 

(5 ) 1.953.1-1973.1 -.3035 

(6 ) U.S. 1947.4-1964.2 .012 

(7) 25-34 1953.1-1967.4 -.1354 

(' ) 1953.1-1973.1 .0073 

Ct } U.S. 1947.4-1964.2 -.0578 

(10 ) 35-44 1953.1-11167.4 -.5246 

) 1953.1-1973.1 -.5059 
... ; 

r ~U.S. 1947.4~11164.2 -.236 

(11 

(12 

(13) 45 .. 54 11153.1-11167.4 -1.194 

(14 ) 11153.1-1973.1 -.536 

(15 ) U .. I. 1947.2-1964.2 -.489 

(16 ) 55-64 1953.1-1967.4 -.8073 

(17) 1953.1-11173.1 -. 4241 .. 
(J' ) U.S. 1'47.2-1964.2 -.5532 

(1' ) 65+ 1953.1-1967.4 -.0656 

) (20 1953.1-1973.1 .007, 

(21 ) U.S. 114'.4-1964.2 -.0136 
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TAILI 1 

TILLA STUDY 

QI Q2 Q3 

.0015 .02S1 .01121 
(.22) (2.72) (10.42) 

.00434 .0329 .087 
(0.65) (3.55) (11.51) 

- 0034 - .00S9 - .0128 
(1.11) (1.94) (4.16 ) 

-.0008 .0131 -.0059 
(0.25) (3.87) (1.72) 

.0110 - .0026 .0101 
(6.26) (1.57) ,(5.93) 

-.OS7 - .0062 -.0158 
(7.67) (3.05) (7.79) 

-.0133 .0004 -.0083 
(7.12) (.25) (4.59) 

- .0136 - .00014 - .0111 
(6.67) (.07) (5.61) 

- .0'094 .0028 -.0065 
(4.41) (1.34) (3.09) 

-.0124 .0017 -.0091 
(5.92) . (.83) (4.65) 

-.0037 .0017 -.0031 
(l.II) (.89) (l.90) 

-.0035 .0010 -.0068 
(1.71) (.49) (3.29) 

-.0028 -.0012 -.0039 
(2.st) (1.15) (3.62) 

-.0040 -.0021 -.0047 
(3.93) (2.05) (4.70) 

(1) t-l 
(P) LOC T R

2 
S.E.E. D.N. 

.5056 -.0620 .92 .00!I3 1.8S 
(4.33) (1. 80) 

.52 -.088 .90 .0107 1.74 
(4.61) ( -0.32) 

• .401 -.251 .65 .0091 
(3.97) (3.49) 

.8129 .1447 .94 .0083 1.75 
(14.49) (4.85) .96 .0107 1.58 

.8494 .1862 
(14.64) (5.10) 

.445 .122 .46 '1'7 
(3.90) (6.78) 

.8663 .0882 .91 .0046 2.23 
(12.92) (2.59) 

1.09 -.0064 .99 .0063 2.23 
(27.05) (0.21) 

'\ 

.517 .112 .80 .OOS8 
(5.88) (1.00) 

.6588 .3007 .99 .0049 2.21 
(7.74 ) (4.d) 

.709 .2876 .99 .0062 2.00 
(1.37) (4.04) 

.512 .212 .96 .0041 
(7.11) (1I.22) 

.3747 .6593 .99 .0055 2.05 
(3.33) (5.76) 

.7039 .3017 .99 .0065 1.97 
(10.29) (4.13) 

.6111 .302 .9' .0071 
(7.17) (3.92) 

.5009 .4359 .1111 .0052 1.IS 
(4.4~) (4.50) 

.7121 .2338 .99 .0064 1.66 
(9.83) (4.14) 

.627 .322 .91 .0065 
(6.67) (4.60) 

.70~1 .0399 .90 .0021 2.22 
(6.80) (2.66) 

.9392 -.OOt" •• .0032 2.36 
(17.81) (J.tl) 

.700 .0215 .64 .0047 
,(1.05) (2.07) 

, . 
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TELLA 

DATA: Quarterly (average of three months) raw, from 1953 first qua'rter 
to 1973 first quarter. 

DEPENDENT VARIABLES: 

SOURCE: 

Female labour force participation rates by age groups to 
three decima1 places (Le., .243) 

~i 
CANSIM (Canadian Socio-Economic Information Management System) 
Statistics Canada, as of April 1974. 

14 - 19: Matrix 1800, Series D 756130 
20 - 24: " " " Ir 756224 
25 - 34: " " " " 75626S 
34 - 44: " " " " 756288 
45 54: " " " " 756334 
55 ... 64: " " " " 756354 
65 + " " " " 756380 

lNDEPENDENT VARIABLES: 

E/P 

SOURCE: 

QI - first quarter 0,1 seasonal durnmy variable. 
Q2 - second quarter 0,1 seasonal durnmy variable. 
Q3 - third quarter 0,1 seasonal dunrny variable.' 

Total employment to total working age population ratio to 
four decima1 places (i.e., .4874) 

14 - 19 
20 - 24 
25 34 
3S - 44 v 

4S - 54 
5S - 64, 
65 + 

CANSIM Matrix 
" " 
" " 
" " 
" " 
" " 
" " 

1800, Series D 
" " " 
" " " 
" " " 
" " " 
" " " 
" ""- " 

E P 

756199 756117 
756213 756211 
756263 756261 
756283 756281 
756329 . 756327 
756349 576347 
756369 156367 

LOG T Base 10 logarithm of a times series beginning with 100 to 179. 

S.B.B. Standard errQr of estimate. 

D.W. Durbin-Watson statistic. 
t scores in brackets beneath coefficients. 

J 

/ 

/ 
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(11) PROULX 

The coefficients in replicated equations of the Proulx study 

(line 2 of each group in Table 2 page 32) bear little resemblance to his 

ptiblished results. The exception is the equation relating the 

deviations from the trend in participation of 20-24 year olds to C/P , 

the unemployment-population ratio of men 25-44, and T, the time trend. 

In the case of the replicatedequations using De, the index of excess 

labour demand, and T as the explanatory variables, the coefficients on 

De are 2.3 or 2.4 times the size of the coefficients on De in the 

ptiblished study. The coefficients on T in these equations are -----
approximately the same size as \n the original study but are of opposite 

sign in aIl three equations. It should be noted that in replicating 

these equations, the procedures followed, as far as could be determined, 

those outlined in Professor Proulx's study .261 

The resul ts of the re-estimated equations for the 1953-67 period 

(line 3 in each set of equations) show that the discouraged worker 

effect predominates among women 20-24. This is indicated by the 

negative sign on C/P and the positive sign on De in the respective 

equations. For women 45-64 and 65 and over, the positive coefficients 

on De indicate a net additional worker effect. For each age group the 

signs on De and C/P in the re-estimated equations are the same as in the 

original study. 
j 

" 

W See pages ~ to 25 for a statement of the problem in determining 
what data sources were 'used in calculating De for Professor 
Proulx's paper. 
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It should 'be noted that the revis ions to the data used to 
. 

calculate De, namely the index'of industrial production ànd the 

employmont indice~ for total manufacturing, d~ m~ dif~erence in fhe 

behaviout of the De d~ta series. This is ilI~ in examining 

equation (6) for women 20-24 using unrevised data. In this case the 

coefficient on De faiis from .33376 in equation (6) to .24329 in 

equation (7). Differences in the coefficient on De are evident between 

equations (10) ,and (11i as weIl as between equati?ns (14) and (15). This 

is an il·lustration of the importance of clearly stating the sources of 

data used in pd> lished 5 tudies. Each of the equations for the same 

period of estimation, 1953-67, bears dîfferent coefficients on' De, 

because of different (but knCMIl) data ~ources in the case of the 

reestimated equations, or because of different data sources or methods 

of calculating De in the case of the original pmlished equations • 

. ' 

, \ 

\ 

\ 



32 \ 
\ 

\ 

e TABLE 2 
" 

PROVLX 511JOV 

Female ParticIpation 

~ R2 Br Age Group Constant De T S.E.E. D.W. 

Deviations From Trend 

~O - 24 
(1) Orl&lna1 1948 - 67 0.0248 -0.91691 -0.00141 .58 0.0113 1.40 

(4.82) (2.71) 

(2) Replicatiou 1948-67 0.0261 -0.91718 -0.00114 .63 0.0109 1.34 
(5.38) (2.42) 

1953-67 0.036 ,1 -0.767 -0.000069 .55 0.0111 1.40 
(3.82) (0.10) 

(3) 

1953-72 0.0~4. -0.786 -0.000039 .37 0.0141 0.74 
(J.15) (0.07) 

(4) 

Levels of Partici:eatlon 

-
~g - ~~ 

(5) Original 1953 - 67* 0.4533 0.14363 -0.00619 .89 0.0074 1.89 
(3.16) (8.25) 

" 
(6) Replication 1953-67* 0.4635 0.33376 0.0057 .85 0.014 0.93 

ù (2.13) (6.24) 

(7) 1953-67 0.458 0.24329 0.0066 .81 0.01'6 0.64 
(1.17) (7.07 

, 

(1) 1953-72 0.453 0.340 0.0083 .91 0.016 0.51 
(1. 70) (12.97) 

(9) 
~~ - ~4 -
Original, ·1953-67* 0.1699 -0.05209 -0.01299 .997 0.032 1.71 

.. 7 (2.63) (38.43) 

'(10) Replication 1953-67* 0.1653 . -0.12441 0.01349 .997 0.0033 1.40 
(3.~) (61.64) 

(11) 1953-67 0.1665 -0.11321 0.01319 .996 0.0039 0.91 
(2.16) (56.19) 

(12) 
, 

1953-72 0.1773 -0.12784 0.Ol108 .965 0.0130 0.22 
(0.80) (21.66) 

(13) 
W-
Original 1953-67* 0.0376 -0.03582 -0.00183 .95 o.oon 1.80 

(2.52) (7.06) 

- \ 

(14) ~Ucation 1953-67* 0.0351 -0.08495 0.00204 .19 0.0032 1.01 
(2.40) (9.74) 

(15) 1'53-67 0.0361 -0.07544 0.00113 .87 0.0035 0.76 1 
(1.61) (1.74) 

(16) 1953-72 0.042 -0.07471 0.00072' .28 0.0013 0.30 
(0.83) (2.51) . 

'e • lMhvb.4 cla~. used in calcul.tin, De • 

.. 

. " 



33 

PROULX 

DATA: Annual data from 1948 ta 1972 

~ DEPENDENT VARIABLES: 

SOURCE: 

Labour force participation rates of women 2~-24, 45-64, 65- to 
three d~cimal places (i.e., ~54) and deviations from trend of 
participation rates of women 20~24 to ten decimal pl.ces. 

20 - 24 - CANISM, Matrix 1800, Series 
45 - 54 - " " " " 
65 + "" " " 

- as of August 1973. 

D 756224 
" 756334 
" 756380 

INDEPENDENT VARIABLES: 

De - index of excess demand for labour ca1culated from G. Marion, 
Bib1iography item (17) usirig for: 

1948-'67 equation: indices of emp10yment in manufacturing, 
seasona11y adjusted from Dominion Bureau of Statistics, Review 
of Employment and payro11s Catalogue, No. 72-501 and 72-201 
(1968) and indices of industria1 production, total manu~~ctu -
ring, seasonalfy adjusted from Dominion Bureau of Statistics, 
Index of Industria1 Production,Supp1ement, 1968. 
Catalogue No. 61-005. ' 

1953-'67 and 1953-'72 equation~ sesAona1ly ad]usted "indices 
of emp10yment in manufacturing - CANSIM, Matrix 45, Series 
D 1330. and seasonally adjusted index of industria1 produc­
tion, total manufacturing - CANSIM, Matrix 16, Series D 5850, 
as of August 1973. 

C/P Unemp10yment ta population ratio of males, 25-44 years of age 

C - CANSIM, Matrix 1800 Series D 755729 

P - CANSIM, Matrix 1800 Series D 755724 - for data from 1953- 1912 
and from staff of Labour Force Survey Division for data from 
1948-1952. 

T - Time trend beginning with 0 

S.E.E. Stdndard error of estimate 

D.W. - Durbin-Watson statistic 
t scores in brackets beneath coefficient. 

• / 
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(III) OFFICER AND ANDERSEN 

The equations replicated ftom the Officer and Andersen study, 

(Table 3, pages36,yand 3~ have a cotmlon feature in that the coefficients 

on each of the explanatory variables - Y, BRT and the 1.D1.emp10yment 

variab1e(s) - have smal1er coefficients than in the original study. 

However, the rep1icated equations also have higher coefficients of 

determination and lower standard errors of estimate than the original 

equations. One explanation for the consistent difference in 

coefficients may lie in the revisions which were made to National 

ACC01.D1.ts data from which Y, the per capita real disposable incorne 

, variable is deriveilli. 

Overall, however, ~he results of attempting to replicate the 

pub1ished equations and the resu1ts of re-estimating the equations using 

1953-67 data are similar to those Obtained by Officer and Andersen. The 

coefficients on the male unemployment variables are positive for women 

over 19 years of age while for girls 14-19, the sign on the coefficient 

of their own unemployment rate is negative. The signs on the per capita 

GNE variable, Y, are positive for aIl age groups over 19 years. Whi1e 

this variable may be capturing a positive trend in participation of 

these age groups, its cyc1ical variations may also be capturing 

procyclical variations in the participation of these age groups. That 

is, the positive signs of the coefficient on this variable may indicate 

.-
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the presence of a discouraged worker e~fect which rnay offset, to sorne 

extent, tne additional wo~ker effect indicated by the coefficients on 
1 

the male unemployment variables in the equations for wornen over 19. To 

calculate t~e net effect for each group would require the estimation of 
/ 

simultaneous equations between the unemployment variables and Y as 

out lined on page 17. 

, 

., 

/ 

( 
\ ' 

1. 
" . 

, .. . 

\. 

" 

/ 

. , ~ 

.' 
" 



. " 

(1) 

(2) 

h) 

(4) 

(5) 

(6) 

(7) 

(a) 

(t) 

(10) 

(U) 

(lZ) 

e 

J' 

P!MALI! AC! GROUP 

14 - 19 Orilinal 
1950.1 - 1967;2 

Replication 1950.1-1967.2 

~ 

1953.1 - 1961 •• 

1953.1 - 1973.1 

20 - 24 Ori,!nal 
' 1950.1 - 1~7.2 

Replication 1950.1-1967.2 

1953".1 - 1967.4 
"-

1953.1 - 1973.1 

2S - 34 Ori,inal 
1950.1 - 1967.2 

RepitcatiOD 1950.1-1967.2 

1953.1 - 1967.4 

U5S.1 - 1913.1 

~ 

" 

~ 

.-

CONSTANT QI 

0.407 -0.024 
(5.77) 

0.393 -0.024 
(5.79) 

0.394 -0.025 
(5.27) , 

0.346 -0.024 
(5.24) 

0.547 0.017 
(5.16) 

0.55S"'" ~0.016 
(S.14) 

0.660 0.016 
(4.9S) 

0.654 0.014 
(4.05) 

0.275 

0.261 

0.237 

0.091 

TABLE 3 

Q.FFICER AND ANDERSEN 

Q2 Q3 UNEMP LOYMENr 
, VARIABLE 

-0.009 0.062 -0.257 UF 14-19 
LF 14-19 

(2.29) (14.55) (3.36) 

-0.010 0.060 -0.194 If 

(2.61) (14.74) (2.47) 

-0.011 0.061 -0.197 If 

(2.61) (13.37) (2.19) 

-0.007 0.060 -0.037 If 

(1. 53) (14.05) (0.43) 

0.015 0.024 0.499 _S6H/lM 

(4.62) (S. SI) (1. 68) 

0.017 -0.021 0.177 .. 
(S.4S) (5.73) (O.SS) 

0.018 -0.013 0.336 If 

(5.47) (2.81) (1.12) 

0.019 -0.009 0.360 If 

(S.Sl) (2.18) (1.11) 

0.006 -0.023 0.490" SM/LM 
(2.21) (5.47) (9.90) 

0.006 _0.023 0.375 Il 

(2.55) (6.51) (7.77) 

0.004 -0.022 0.387 " 
(1.63) (6.04) (8.88) 

-0.002 -0.042 0.404 " (0.06) (7.03) (4.91) 

Y BRT ul 

-0.000155 
(5.55) \ 

-0.00012 
(5.45) 

-0.00012 
(4.77) 

-0.00005 
(2.62) 

. 
0.000213 -0.00568 

(5.38) (9.18) 

o .OOtn 7 -0.00555 
(5.75) (9.25) 

0.00007 -0.00730 
(1.33) (8.18) 

0.00009 -0.00740 
Jl. 77) .18.28) 

0.00025S -0.00S05 
(7.26) (8.57) 

0.00023 -0.00432 
(8.99) (7.80) 

0.00026 -0.0041 
(6.59) (6.0S) 

0.000424 -0.0021 
(6.961 j1.82) 

R2 S.E.E. 

.88 .0140 

.88 .0109 

.88 .0116 

.85 .0133 

.91 .0092 

.92 .00S9 

.94 .0083 

.97 .0100 

.92 .0086 

.94 .0077 

.96 .0064 

.95 .1U!6 

• 

e 

D.W. 

1.17 

1.07 

0.98 

~ 

0.84 

1.37 

1.24 

1.14" 

1.32 

1. 73 

1.70 

1.46 

1. 73 

1 

! 

1 

1 

~ 
0\ 
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OFFlCER • ANDERSEN -
QIfT'D. ----

CONSTANT Q1 Q% Q3 

(U) 3S - 44 Ori,inal 0 .. 103 -0.049 
1950.1 - 1967.2 (8.06) 

U4) Repllcatlon 1950.1-1967.2 0.099 -0.049 
(9.28) 

(15) 1953.1 - 1967.4 0.141 -0.040 
(7.58) 

0. (16) 1953.1 - 1973.1 0.295 -0.028 
(5.22) 

-

(17) 45 - 54 Ori&lna1 -0.279 0.027 -0.015 -0.092 
1950.1 - 1967~2 (3.35) (1.83) (10.66) 

(lI) Replication 19SO.1-l967.2 -0.194 0.0173 -0.006 -0.078 
(2.65) (0.85) (11. 47) 

(l') 1953.1 - 1967.4 .... -0.232 0.020 -0.009 -0.073 
(3.39) (1.47) (12.28) 

(20) 1953.1 - 1913.1 -0.035 0.011 -0.004 -0.045 
-..,., (1.20) (0.40) (4.96) 

, , (21) S5 - 64 Ori,inal -0.263 0.025 -0.0l4 -0.074 
1950.1 - 1967.2 (3.59) (2.07) (10.21) 

(%2) Replication 1950.1-1H7.'Z -0.194 0.016 -0.007 -0.063 
(2.90) (1. 21) (10.78) 

") 
(23) 

1 (24) ~ 

1953.1 - 1967.2 -0.232 0.019 -0.008 -0.059 
(3.~) (1. 48) (10.95) 

1953.1 - 1973.1 -0.069 0.014 -0.001 -0.036 
. (1.73) (0.15) (4.51) 

'=' 

--" 

<:" 

UNEMPLOYMENT Y 
VARIABLE 

~L~ s6t.t /LM 
0.825 0.176 0.00057 
(10.58) (4.49) (9.71) 

0.604 0.165 0.00047 
(8.42) (4.81) (11.71) 

0.643 0.178 0.00043 
(9.55) (5.42) (6.71) 

0.483 0.150 0.00024' 
(6.22) (3.78) (3.64) 

6.607 S6M/LM 0.00109 
(9.31) (20.39) 

4.890 ft 0.00084 
(8.40) (25.53) 
5.398 " 0.00090 
(10.30) (29.33) 

2.538 Il 0.00057 
(2.90) (18.06) 

5.589 " 0.00089 
(9.35) (19.80) 

4.160 " 0.00069 
(8.34) (24.36) 
~ 

4.614 If 0.00075 
(9.70) (26.80) 

2.190 fi 0.00041 
(2.89) (17.29) 

BRT t+l RZ 

-0.00527 .91 
(5.66) 

-0.0042 .94 
(4.84) 

-0.0050 .96 
(4.71) 

-0.00620 .96 
(5.36) 

.88 

.93 

.94 

. .85 

.88 

.92 

.94 

.84 

e 

~ 

S.E.E. 

.0147 

.012S 

.0l()6 

.0137 

0.022~ 

0.0185 

0.0151 

0.0283 

0.0190 

0:0158 -
0.0137 

0.0246 

D.W. 

1.58 

1.40 

1.15 

0.41 

1.92 

1.62 

1.48 

0.19 

1.85 

1.53 

1.62 

0.22 

~ 
'-l 
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ORIŒ ... ANDEISEH -
ctJIIT'D. ----

(25) 

(26) 

(%7) 

(%8) 

\ 

~ . 

~ina1 19S0.l~1967.2 

Replication 1950.1-1961.2 

.... 953.1 - 1961.4 

1953.1 - 1"3.1 
. 

----

., 

'-~:,~""~,~ 
:~'" , ... p 

cœsTANT QI Q2 Q3 

-0.015 ·0.002 -0.006 -0.012 
(1.19) (3.09) (6.13) 

-0.0052 -0.003 -0.004 -0.010 
(1.42) (2.49) (6.01) 

-0.153 -0.003 -0.006 -0.011 
(1.87) (3.35) (6.~9) 

0.041 -0.003 -0.003 -0.000i 
(l.O1) (0.S9) . (l.S7)' 

~ 

UHEMPLOYMENT Y 
VARIABLE 

0.486 s~/Iir 0.00013 
(7.38) - (10.75) . 

0:3~1 " 0.00010 
(6.32) (11.88) 

0.490 " 0.00011 
(7.64) (13.02) 

0.153 " 0.00002 
(1.38) (2.08) 

-BRT t+1 Jt2 S.E.E. 

.71 0.0050 ..-

.76 0.0047 

.79 0.0042 

.11 0.0080 

• 

O.W. 

1.12 

0.94 

0.87 

0.17 

4 , 

-..0 

i 
\ 

! 
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OFFICER AND ANDERSEN 

DATA: Quarter1y (average of three months) 1950-1973, raw data. 
CANSIM Data as of August 1973. 

DEPENDENT VARIABLES: 
Fema1e participation rates by age group (i.e., .354) 

14 - 19 - CANSIM, Matrix 1800 Series D 756130 
20 - 24 - " " " " " 756224 
25 - 34 - " " " " " 756268 
35 - 44 - " Il " " " 756288 
45 :- 54 " " " " " 756334 
55 - 64 " " " " " 756354 
65 + -' " " " " " 756380 

for 1953-73 data and Labour Force Survey Division, Statistic 
Canada, for data from 1950-1952. 

INDEPENDENT VARIABLES: 

QI, Q2, Q3 - quarter1y 0,1 seasonal dummy variables. 

UF 14-19 
LF 14-19 

- unemployment rate of females 14-19. 

Source: CANSIM, Matrix 1800, Series D 756131 

s6M/ LM - males seeking work more than six months divided by male 
labour force. 

Source: sMf - Labour Force'Survey Division, Statistic Canada. 
LM - CANSIM, Matrix 1800, Series D 755556. 

SM/LM - total males seeking work divided by male labour force. 

UM/LM 

Source: SM - Labour Force Survey Division, St~istics Canada. 

total males unemp10yëd divided by male labour force. (Male 
unemployment rate.) 

Source: UM - CANSIM, Matrix 1800; Series,~ 755576 

S3M/ LM - total ules seeking work mo-re ~~an three months di vided 
by male labour force 

3 Source: S M - Labour Force Survey Division,Statistics Canada. 

y - Constant dollar Gross National Expenditure divided by total 
Canadian population. 

Source: cœstant dollar Gross National Expenditure ... CANSIM. 
Matrix 101'6, Series D 40239 
population .. CANSIM, Matrix 1. Series D 1 

BR'tt:Ù NUIII>er -of-births per ,thoUsand, ~ulation of woœn 14-44 
" 

.r 
," 

," '.,j 
(.J< •. ~' .~ 



• 

40 

Source: births - CANSIM, Matrix 4, Series D 87 
female population 14-44 - calculated From CANSIM, 
Matrix 1800, Series D 756407 and D 15623~ 

S.E.B. - Standard error of estimate 

D.W. - Durbin-Watson statistic 
t scores in brackets beneath coefficients. 
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(IV) RDX2 

The re-estimation of the RDX2 equation for first differences 

in the total labour force participation using _!h~_data series incorpor-

ating the latest revisions ta February 1974, provides coefficients of 

the srume sign but slightly different magnitude than those appearing in 

the 1971 version of the RDX2 model. 28/ Revisions ta population series 

arising out of the 1971 Cens us have altered the time series variables 

ER12, ER34, and ~p which are respecti vely, the enrolments of persons 

14 years and over divided by the population 14 years and over, and reaI 

disposable income di vided by population over 14 years. As has been 

mentioned previously substantive revisions have also been made ta 

, National Accounts data - this datà is used in the numerator of N~P' 

In spite of these revisions the replicated equation for 1957.2-68.4 

displays goodness-of-fit statistics similar to the original equation. 

The positive coefficient on the cyclical variable N~P in Table 4 

indicates a net discouraged worker effect for the aggregate (male plus 

female) participation rate. If any cyclical movement remains in the 
, 

NE! variable its positive 'coefficient would tend to support the 

conclusion that the discouraged worker effect is dominant for the total 

\t-" participation rate. ' 

Bank of Canada, The Structure of RDX2, Part 2, Bank of Canada 
Sta(f..Research Studies,. No~ 7, Ottawa, 1971, equation 5.5, p.41. , 
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RDX2 EQUATION 

PIRST DIPFElŒHCBS IN TOTAL PARTICIPATION RATE 

-EL R2 -1 CtMSTAHT QCl QC2 • QC3 ER12 ER34 NEI S.E.I:. D.W. 
NPOP 

1 

, 

Priai ... l 
1 

1957.2 - 61.4 0.13462 -0.76533 0.53182 1.0125 -0.53264 -0.89177 0.01688 29.599 .9IZ· 0.187 1.79 , 
(9.18) (5.29) (12.89) (5.49) (7.36) (2.43) (2.32) 1 

~epUc.tiOft 1957."2 - 68.4 0.17743 -0.79094 0.63230 0.94999 -0.27294 -0.94860 0.01995 36.30 .984 0.197 2.31 
(8.79) (6.47) (Il. 57) (4.52) (7.38) (2.71) (2.89) 

-

• 1957.2 - 67.4- 0.22016 -0.86497 0.62279 0.81325 -0.22746 -1.22540 0.02087 36.19 .988 0.165 2.10 
. (10.65) (7.31) (10.60) (4.02) (9.57) (3.25) (3.37) 

-> • 
57.2 - 71.4 0.16456 -0.71070 0.58510 0.96694 -0.35985 -0.85261 0.01870 28.87 .980 . 0.220 2.54 

(7.92) (5.69) (12.93) (6.40) (7.61) (2.57) (2.16) 
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RDX2 

DATA: Quarterly (average of three rnonths) raw data, 1952-1971. 
CANSIM Data as of February 1974. 

DEPENDENT VARIABLE: 
First differences in total labour force participation rate. 

SOURCE: 
CANSIM, Matrix 1800, Series D 755040 

INDEPENDENT VARIABLES: 
QCl - first quarter seasonal durnmy variable, taking a value of 

1 for a first quarter observation, 0 for second and third 
quarters and -1 in the fourth quarter. 

QC2 - second quarter seasonal dummy variabîe, taking a value of 
1 in the second quarter, -1, in the fourth quarter and 
o for first and third quarters. 

QC3 - third quarter dummy variable taking the value of l,in the 
third quarter, -l, in the fourth quarter and 0 in the 
first and second quarters. 

ER12, ER34 - first differences in the ratio population 14 years of age 
and over enrolled in educationa1 institutions divided by 

" working age population; mU1tiplied by 1 for first and 
second quarter observations and by 0 for third and 
fourth quarter observations to forro ER12; multip1ied by 1 
for third and fourth quarter observations and by 0 for 
first and second quarter observations to forro ER34. 

SOURCE: 
Enrolrnents of population 14 years of age and over - RDX2 staff, 
Research ~artment,'Bank of Canada. 

Fi~t differencès in rea1 per capita personal disposab1e incorne; 
formed by dividi,ng persona1 disposab1e income by the product of 
the Consumer Price Index and the noh-institutiona1 working age 
population'. 

SOURCE: personal disposable ineome - CANSIM, Matrix 1004, 
Series 0 40057 consumer priee index - CANSIM, Matrix 
193, Series D 602001 working age population - CANSIM, 
Matrix 1800, Series 0 755000. 

NBI 1 First differenees in (the 19. quarter moving S\ID of immigradon 
minus emigration, di vided by total population). 
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immigration - CANSIM, Matrix 2, Series D 27 
emigration • General Economie Statistics Book. Section 

Section 111-7 Research Dep~ent, Bank of 
Canada 

population - CANSIM, Matrix 1, Series D 1 

S.B.E. - Standard error of estimate 1 

D. W. Durbin-Watson ~tatistic Cl 

t scores in brackets beneath coefficients. 
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Predictive Tests 

The predictive tests on the equations of each study consist of, , ~ 

first, the ca1cu1ation Qf predictive errors from app1ying the parameters 

estimated for the 1953-67 period ,"to 1968-73 data and second, the calcu-

1ation of the Chow Test. The predictive performance of the mode1s of 

disaggregated participation are also compared on the basis of the root 

mean squared predictive errors of each of their age-specifie equations. 

The results of plotting the residuals of the equations for the 

1953-'67 period and the predictive errors for the 1968-'73 period are 

shown in Charts 1 to 4 (pages 46 to 57). These results indicate very 

c1ear1y that the errors in prediction from these made1s are genera1ly 

1arger than those in the 1953-'67 period of fit and systematic. This 

key resu1t applies to almost aIl the equations despite the fact that 

mest of them meet the conventional criteria for judging equations, name­

Iy a high R2. For example, in the Te1la model the participation rates of 

girls 14-19 are general1y underpredicted in a systematic fashion with 

1arger errors than in the period of fit. Indeed for aIl age groups 

under 35 there is a pattern of underprediction in which thé errors are 

both systematic and apparently 1arger than those of the 1953-'67 periode ... 
Conver,sely for those age groups over 44 there is a striking pattern of 

overprediction by the Tella equations. 

COmParing the errors of prediction for age-specifie equations 

between models reveals that the patt(?rn of tmderprediction for wo~n tmder 

35 and overprediction for women over 44 evident in the Tella model is common 

ta a11 the models. Thus. we observe a pattern in the errors of prediction 

between models in whicij the participation rates are systematically underpre­

dicted or overpredicted for comparable age groups with errars generaUy larger 

than those in the 1953- '67 equations which are used ta predict ... 

\ 
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CHART 2 

PROULX STUDY 
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ln predicting the first differences in the.total (male plus 

female) participation rate, the RDX2 equation displays, a visible pattern . 

of lUlderprediction for the 1968-71 period 29/. 

The res ults of the key Olow Test are shown in Table 5 (page 59) • 

It is quite apparent that for aIl of the equations in each model (excepting 

Proulx's second 20-24 equation) the observed prediction errors are not random 

errors. For example in the Proulx study the critical value of the F-score 

is 3.34 while the calculated value for women 45-64 , shown in the extreme 

right column of Table 5, is 60.14. The non-random or systematic nature of the 

, predictive errors can be due to a variety of causes. While i t is not the 

intent to investigate these causes here, the equations in these models May , 
never have reflected behavioural\relationships prese~t during the 1953-'67 

\ 

period. Alternately, a structural change in the relationships betwee~ 

variables May have occurred during the 1968-'73 periode 

Wh~n taking a cloae look at the coefficients of the equations for 

the 1953-'67 period and comparing them with the coefficients in the 1953-'73 

equations, it becomes evident that there is a systematic change in the 

'coefficients which is consistent with the observed pattern of residuals. The 

general rise in the magnitude of coefficients an cyclical variables in the 

1953-'73 equations for younger women indicates an increased sensitivity of 

their participation rates ta cyclical variations. Conversely, for aIder 
~ 

women the smaller coefficients in the 1953-'73 equations indicate a de cline 

in the cyclical sensitivity of their participation rate. 

• 

... 
In the recently re-estimated version of RDX2 this equation has been 
re-speci fied. 

\, 
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CALaJLATION OF QI)W TEST ~, 

J , 

-' FOR ~lD.ENCE OF STABILI'lY IN EQUATIOMS 

Sua of thé Squares of Residuals • 
S'nJDI.ES Q2 ~ 

53. - 67 Eta - 72 - 53 - 72 . le n • n ... 
PROULX 

Deviations P!'OII Trend , . 
20 - 2 .. .001 .. 735 .0000418 .003365 3 15" 5 20 1 

Lev.l. 
20 - 2 .. .002935 .0000073 .OO45J6 .; .; .; . .; 

'45 - 64 .00018511 .0000234 .002895 .; .; .; .; 
6S + .0001474 .00001352 .0009100 .; :1 .;. .; 

2fEl~ &m Al!ERSEH 53.1-67.'- 68.1-73.1 S3.1~13.1 0- . 
14 - l' .007296 .000724 .013211 6 €JO 21 81 
20 - 24 .003680 .000647 .007439 7 1 . .; 1 
25 - 34 .002220 .0009823 .005894 6/ -' .;. .; 
3S - .... .006120 .000847 .014101 .; ,1 .; .; 
.. 5 - 5 .. .012323 .001011 .060477 . ./ .' ./ ./ 
S5 - 6" .0101456 .001175 .045523 r' 1· r' ./ 
65 + .0009528 .000280 .004848 .;. ./ ./ ./ 

~ 
. 

1 .. - 19 .00462 .00946 .0008S6 6 S9 21 80 
20 - 2. .00366 .000851 .0085G .; 1 " . ./ 
25 - 14 .00113 .000479 .00301 ./ .; 1 .; 
35 - ... .00129 .000S5 .00281 .; 1 .; ./ 
U - s .. .00162 .00085 .00311 ./ .; ./ ~ SS • 64 .00146 .00090 .00306 1 .; 1 
6S + .00040 .00016 .00074 ./ l' ./ ./ 

.am. 
0..95319 0.58613 2.46451 a .13 16 59 

• S\ prObability level that P ~il1 be exceeded. .. 

l 

• 
, Q:s 

~ Q = ~ F- r 
3 Q2 

QI - Q2 .+-n-21t .+n-2lc 1t 

F{3.34)* 

.0001082 -.001850 -.0006166 5.70 

.00021016 .0016137 .0005379 2.56 

.00001489 .002686 .001343 60.14 

.00001149 .0007491 .000250 21. 76 . 
F{2.23)*1t1:6 
F(2.14) 1t-7 

.0001162 .005191 .0008652 7.44 

.00006458 .003112 .0004446 6.88 

.0000464 .0026917 .0004486 9.67 0 

.0001009 .007134 .001189 11. 78 

.0001932 .047143 .. 007857 40.67 

.QOO1641 .034202 .0057004 34.74 

.OpOO1787 .0036152 .0006025 33.72 

F(2.23)* 
,000207 -,00552 -.000920 4.44 
.000179 .003989 < .0006(>5 1 3.71 
.000024 .001401 .000234 9.73 
.000021 .000970 .000162 5.99 
.000036 .000660 .000110 3.06 
.000035 .00070 . .000117 3.33 
.000008 .00018 - ,000030 3.7S 

• F(2.16)* 1 

.035798 .92519 .11565 3.21 
1 '" 

Ill. 

.. 
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Although it is evident that the models examined completely 

failed to pass the predictive tests, in sorne cases displaying 
1 

exorbitant predictive errors, they were never-the-less compared to 

determine which disp1ayed the best relative performace. This comparison 

was'based upon the relative size of the raot mean squared predictive 

error of each equation, a measure analagous to the variance as a measure 

of dispersion in conventional statistica1 ana1ysis. The re~1ts of 

these calcu1ations are shown in Table 6. For the age group 14-19 years, 

the Proulx equation containing the prime aged male unemployment ratio is 

superior, while for the 20-24 year age group, the equation from Officer 

and Andersen has the smallest average predictive error. For the , 

remaining five age groups, however, the simply specified Tella model is 

~clearly superior. 

TABLE 6 
\, 

COMPARISON OF ROOT MEAN SQUARED PREDICTIVE ERRORS 

CALCULATED IN PERCENTAGE POINTS 

~ Age <?roup 14-19 20-24 25-34 35-44 54-54 55-64 65+ 

Tella 1.075 1.939 1.691 1.022 1.555 1.218 0.692 

Officer. and 
Andersen 2.957 1.629 2.424 4.161 10.509 '" 8.711 2.818 

,/ 

Proulx 1.16*/ V 

3.48 3.90 . 

* Equation using CfP instead of De as the labour market variable. 
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CHAPTER 6 

CONCLUSIONS 

The three key results arising out of the prece~ing analysis 

were as follows: 

(1) the four mOdels exarnined .failed to pass the predictive 

tests performeJ on them; 

(2) the equations of each model disp1ayed systema~ic pre-

dictive errors; and 

(3) the systematic pattern of predictive errors for each 

ag~ group was common to aIl three disaggregated mode1s. 

One must.conc1ude, on the basis of the first result, that these , 
models prov1de no cl~ar understanding of the factors underlying variations 

in female labour force participation. The fact that the equations do not 

fit the data for the 1968-'73, period in about the same way as they fit the 

1953-'67 data 1eaves one questioning whether there was a structural change 

during the late 1960'5, or whether the equations fail to ref1ect the 

behavioural relationships eJC.isting in the 1953- '67 period. 
.. -, 

With reg~rd to the second resu1t, one May conc1ude that the syste-

matic pattern of predictive errors in each eqyation reflects the inabi1ity, 

of these models to capture either the marked slowdown in the growth of 

participation among oider women or the acceleration in the participation 
1 f .. , 

among women 20~34 during the I968-~73 period. The systematic under-

prediction of participation among young women May be due, in part, to 

the failure of these mbde1s to reflect the effect of a significant and unpre­
\ 

cedented rise'in their unemployment during the 1968-1972 period. For example 

the unemployment rate of women 20-24 rose from 3.2 perceni in 1967 to 6.6 

percent in 1972; for women 25-34 the increase was from 2.4 percent ta 4.7 " 

percent. The fàct that the acce1eration in participatic;m and the Tise in Il 
,. .' 

\ . ' 

-

... 
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unemployment among young women began as early as 1968 or 1969 has 

implications for current research on the labour market effects of the 1972 

changes in Unemploy~ent Insurance regulations. Since the evidence in this 

paper indicates that these models do not satisfactorily explain female 

participation rates, other alternatives must he explored in an effort to 

isolate the effects of those fqctors which do account for the behaviour 

of female labour force participatlon before 1972- from the effects of 

Unemp10yment Insurance changes. 

The third key result, namely that the systematic pattern of 

predictive errors for each age group was common to aIl the models~ 

indicates that the concentration on cyc1ical factors in the models 

examined is not sufficient to explain feroale labour force participation. 

The prob1em common to each of these mode1s may lie in theiT failure to 

tâke into account other important variables. A fact which is somewhat 
. 

striking in a comparison of participation rate models'using time-ser~es 

analysis with those using cross-section analysis is that cross-section 

analyses generally rely on a much broader range of variables. For example, 

in Spencer and Featherstone1Q!, the authors include such income-wealth 

variables as debt, assets, and total incorne of the family~xcluding 

wife 1 S earnings, the labour force status of the husband and child stfl-tus 

by age of children. In other cross-sectional studies by Allingh~ 

Married Female Labour ForcjlParticiPation: A Micro Stugy, 
Dominion Bureau of Statist s, Special Labour Force Studies, 
Series B, No.4, by 8yron G. Spencer and Dennis C. Featherstone 
(Ottawa: -Que en 's Printer, 1970) 

Dominion Bureau of Statistics, Special Labour Parce Studies, No.S, 
Women Who Work: Part!, The Relative i!JlPOrtance 'of ~ Bducation 
~ Marital Status for Participation ïn the Labour ~, br 
John D. Allingham, {Ottawa, (lueen 's Printer, 1967). ' 

- , 
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and Allingham and spence~factors such as educational attainment, 

child-bearing status, marital status and residence are examined for 

their effect on female labour force participation. In addition. perhaps 

variables such as the birth rate by age grou~and housing costs might 

play an important role in determining the participation rates of younger 

female age groups - the birth rate having a negative influence on 

participation and housing costs possibly having a positive influence, 

particularly among women in their late 20'5 and 

the size of their families and their demand for 

tended to reach a maximum. 

early 30'~the age 

housing srace have 

While the cross~section studies may not provide aIl the 

when 

answers for explaining female participation rates they do suggest the 

importance of other variables34/. Clearly the periods of estimation 

used in the studies examined are so long that one cannot ignore both 

demographic and socio-economic changes which occurred. The key point 

is that the heavy reliance placed on cyclical variables to the exclusion 

of demographic and socio-economic variables in the studies examined 
1 

would seem to be inappropriate. \ That is to say, while cyclical variables 
\ 

are important. other variables must be taken into accoUnt in order to 

is~late the effect of cyclical variables. 

Special Labour Force Studies, Series 

Status and 
G. Spencer, (Ottawa: 

~ While the total birth rate is iRcluded in the Officer and Andersen 
study there are major differences in the rate between particular 
age groups. 

1 

~ Predicti tests were not made on the cross-section studies 
mentioned ere because of the difficulty in obtaining the complete 
range of d ta used by the authors. 

.. 
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p 

After evaluating the performance of four models of labour 
• t 

force participation in Canada, one may conclude that public poliey 
, 

cannot be based on evidence aris ing out of the approaches taken in these 

models. Clearly the results of testing these models indicate that 

significant elements of the female participation decisiort are' left 

unexplé;lined. A clear understanding of the female labour force partici- • 

pation decision has important implications for several issues of public 

policy. The estimation of the net number of hidden unemployed or 

additional workers present during a parti~ular phase of e~onomic activity 

is essential to the formulation of appropriate economic policies. For 
1 

instance, if policy planners could estimate reliably the number of { 

additional workers arnong the unemployed during a recessionary period, 

they would be able to gear economic policy toward a particular unemploy-

ment goal without th~ risk of overheating t~ economy. Howlver. without 
4 

" isolating the net impact of cyclical economic activity ~qm other 

demographic and socio-economic factors acting on labour force parti ci-

pation, one cannot reliably estimate what impact a p~rticular set of 

economic policies will have in reducing tmemplpyment •. , Likewise. when 
. . . 

assess ing the impact on labour force paTticip4tion of recent changes' in 
~. . 

the unemployment ins'Urance program, one must have ? clear\unde~.tanding 
~ \ 

of what other factors are operating on·~articipation in order t& isolate 

the impact of changes in the unemployment ~nsurance program from these 

other factors. The results of this thesis 'suggest. ~at we do not , . 
currently possess this knowledge. r. , 

" . .. \ 
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