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Summary 

This paper attempts to gauge the magnitude of hidden unemployment 

in Canada by estimating the numbers of additional and discouraged workers. 

Participation rate equations are estimated for ten age-sex groups for the 

periods October 1955 to June 1971 and July 1971 to December 1975, respec 

tively. Specification of the economic activity variable in these equations 

permits conclusions to be drawn about the different patt~rns of participa 

tion response of the various groups. 

Simulations are performed to estimate the discouraged and addi 

tional worker effects that are due to inadequate aggregate demand by con 

trasting the observed and the full-capacity values of the economic activity 

variable. 

The results indicate negligible hidden unemployment for the· first 

subperiod but suggest considerable numbers of discouraged workers for the 

period beginning in 1971. Our econometric estimate of 243,000 discouraged 

workers in March 1978 is surprisingly close to Statistics Canada's survey 

estimate of 263,000 in the same month. 

As far as policy implications are concerned the main conclusion 

is that the size of the discouragement phenomenon may substantially curtail 

the ability of given fiscal and monetary stimuli to reduce unemployment. 

The disparate behaviour of the various groups suggests that a more disag 

gregated view of labour force behaviour must be taken. 



Résumé 

Ce document vise â mesurer 1 'ampleur du chômage latent au Canada en 

évaluant le nombre des travailleurs additionnels et découragés. Les équations 

des taux de participation sont évaluées pour dix groupes établis en fonction 

I . de 1 'âge et du sexe pour les périodes d'octobre 1955 ct juin 1971 et de juillet 

1971 ct décembre 1975 respectivement. La détermination de la variable de l'ac- 

tivité économique dans ces équations permet d'établir des conclusions au sujet 

des différentes modalités de la réaction de participation des divers groupes, 

Des simulations sont réalisées pour 1 'évaluation des effets, sur 

les travailleurs découragés et additionnels, qui sont attribuables à une demande 

globale insuffisante par la mise en contraste de la valeur observée et de la 

valeur à pleine capacité de la variable choisie de 1 'activité économique. 

Les résultats rév~lent un chômage latent négligeable pour la premi~re 

sous-période, mais donnent â penser qu'il y a un nombre considérable de travail 

leurs découragés pour la période commençant en 1971. Notre estimation écono 

métrique de 243 000 travailleurs découragés pour mars 1978 est étonnament proche 

des 263 000 que Stfrtistique Canada a évalués par voie de sondage pour le même 

mois. On obtient un éclairage additionnel sur la taille du phénomène du chô 

mage latent si 1 Ion songe que, en 1 'incorporant aux données statistiques offi 

cielles, on obtient comme taux du chômage global pour 1978, non plus 8,4 %, 

ais plutôt 10,4 %. 

Quant aux répercussions sur le plan de la politique, la principale 

conclusion à tirer de ce travail, clest que la taille du phénomène du découra 

gement peut compromettre sérieusement 1 'aptitude de stimuli fiscaux et monétaires 

donnés à diminuer le chômage. Le comportement disparate des divers groupes donne 

à penser qu'il faut adopter une vue moins globale du comportement de la popula- 

tion active. 



Introduction 

The cyclical sensitivity of the labour force, and the concepts 

of discouraged and additional worker effects are well-known in the re 

search literature of labour economics.1 Recently, the term "discouraged 

is generally used to describe those persons who are not in the labour 

workers" has enjoyed a popular usage by politicians and the media. It 

force because they feel that no suitable jobs are available. Sometimes 

referred to as "hidden unemployment", the concept has an intuitive appeal 

which is quite distinct from the rather specific meaning of "discouraged 

could be regarded as desirous of employment. Some 263,000 persons were 

identified in this way.3 

workers" in the theoretical and empirical literature. However, the gen- 

eral notion of the influence of labour market conditions on participation 

decisions is ,an important one and Statistics Canada attempted, in March 

1978,2 to estimate the number of persons who are not included in the 

official labour market count but who, on the basis of additional criteria, 

The estimate, though interesting in itself, is for a single 

point in time and tells us nothing about discouraged and additional worker 

eff~cts over the course of the cycle. The aim of the present exercise is 

to obtain some estimates of such effects in the Canadian economy using the 

th f 1 b f t · . t' 4 eory 0 a our orce par lClpa lon. 

See Long (1948), Strand and Dernberg (1964), Dernberg and Strand (1966) 
and Bowen and Finegan (1969). 

2 Statistics Canada (1978). 
3 The United States' Current Population Survey estimated, for the first 

quarter of 1978, a monthly average of 915,000 persons not in the labour 
force, wanting work, and of the opinion that they couldn't get jobs. 
The total labour force at that time was a little less than 60 million. 

4 A number of studies of labour force participation in Canada have been 
undertaken in the past, such as Officer and Anderson (1969), Davis 
(1970), Swidinsky (1970, 1973), Swan (1974), and Kuch and Sharir (1978). 
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In this paper, participation rate equations are estimated for 

ten age-sex groups using monthly data from 1955 to 1975, and simulations 

are undertaken to provide estimates of the magnitude of discouraged and 

additional worker effects attributable to insufficiency of aggregate 

demand for the period of 1955 to 1978. 

Methodology 

(i) Specifications 

In a nutshell, the question of hidden unemployment turns on the 

relationship between cyclical variations and labour force participation. 

There are basically three contending hypotheses. The discouraged worker 

hypothesis argues that when economic activity declines, workers become 

discouraged and drop out of the labour market, returning during the sub 

sequent upswing. The additional worker hypothesis maintains that at low 

levels of economic activity, family members other than the household head 

tend to enter the labour force under the pressure of the loss of work by 

the household head. The third contending hypothesis, which we label the 

Strand-Dernberg hypothesis, is in essence a combination of the first two.5 

It suggests that at the early stage of the cyclical downturn, the dis 

couraged worker effect is the strongest. Subsequent declines in economic 

activity are, however, characterized by weaker discouraged worker effects. 

Further lengthening of the period of economic slack will exert pressure 

on additional members of families to enter the labour market, and this 

tends to offset the number of discouraged workers. It is obvious that 

even while the labour market is crowded with additional workers, some 

persons may simultaneously be manifesting discouragement. The coexistence 

5 See Strand and Dernberg (1964). 
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of both types is most probable: which effect predominates over others at 

any point in time is an empirical question, not a matter of theoretical 

validity. 

Given that we are prepared to take a flexible view on the issue 

of labour force participation behaviour, it is still unreasonable to expect 

the discouraged and/or additional worker effect to be manifested clearly 

in a single aggregated labour force participation rate equation. (Teen 

agers react to changing economic conditions differently than do their 

parents.) In this study, the labour force has therefore been disaggregated 

into ten age-sex groups, and ten labour force participation rate equations 

are accordingly estimated. The ten groups are: males 15-19, 20~24, 25-54, 

55-64, 65 and over, and the corresponding age groups for females. This 

age breakdown is chosen as a compromise of the best possible age grouping 

and the longest possible sample period on a monthly data basis. 

The cyclical sensitivity of various age-sex groups· labour force 

participation rates would be a relatively simple hypothesis to test, if 

the factors that determine the level of labour force participation were a 

function solely of the level of economic activity. Unfortunately, this is 

rarely the case. Almost all of the ten labour force participation rates 

examined in this study are influenced by long-run secular trend and/or 

institutional factors. For instance, a stylistic participation rate equa 

tion may be specified as 

..... (1) 

where PART, T, and X are the labour force participation rate, a time 

trend variable, and an economic activity indicator, respectively, Zl 

and Z2 and two possible institutional factors that may have some in 

fluence on labour force participation, and E is the random error term. 
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This same equation can be specified in terms of its detrended variables 

by taking the partial derivative of the equation with respect to "T". 

where D(PART), D(X), D(Zl)' D(Z2)' and u are the partial derivatives 

of the correspondi ng vari ab 1 es with respect to II Til , i.e., 

~T PART = D(PART), ~~ = D(X), aZl = D(Zl)' aZ2 = D(Z,;,), and ~~ = u. 
aT aT ~ 

Since s is a random error term, its partial derivative with respect to 

"T" is also a random error term. Transforming the original level form 

equation (1) to the de trended form equation (2) does not change the 

statistical property of the equation. Provided the same method of 

estimation is applied to both equations, the estimated coefficients al' 

a2, a3, and a4 should be the same in both equations and there is no net 

gain from transforming the specification to the detrended form. In 

practice, the researcher seldom has a priori knowledge of the 'correct' 

specification and in the course of his experimentation he may encounter 

numerous technical problems. For instance, Zl and Z2 may be some sort 

of proxies to capture the influence of unemployment insurance on the 

participation rate, or they may be proxies for industry composition, or 

some demographic variables. When liT II is highly correlated with IPART",6 

and the researcher adds or drops regressors on the right-hand side of 

the equation at will, and when the added or dropped regressors are also 

highly correlated with "T" and "X", he may be confronted with conflicting 

results regarding the cyclical sensitivity of the labour force partici- 

pation rate. For instance, in one specification the coefficient for "X" 

might be positive and statistically significant. In another specification, 

6 With the exception of females 65 and over, the simple correlation co 
efficient between every group's participation rate and the time trend 
ranges from about 50 per cent to 99 per cent. 

_j 
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it might be positive but insignificant. In yet another alternative, it 

might be negative and statistically insignificant. Thus the removal of 

the contamination of trend during the experimental stage is an essential 

step for circumventing this difficulty. 

The participation rate equations in this study have been esti- 

mated by two steps. First, during the experimental stage, only detrended 

data are used. Second, after the specification in its detrended form is 

finalized, the equation is re-estimated in its corresponding level form 

k m 
PART = So + Sl T + E 

i=l 

p 
a. INDCARTEt . + E y. UICt . + oZ + E, •.• (3) 

1 -1. 1 J -J J= 

for the convenience of performing simulation exercises. 

Cyclical variations in labour force participation rates reflect 

a relatively quick response on the part of workers to changing economic 

conditions, and it therefore seems appropriate to use monthly data. The 

general specification for a group's labour force participation rate in 

its level form is as follows: 

second, and third observations, etc. 

where PARTk = labour force participation rate of group "k", 

T = time series, equal to 1,2,3 ... for the first, 

INDCARTE = industrial capacity utilization rate, calculated 

from the index of industrial production by the 

Wharton School method. 

UIC = proxy variable to capture the influence of unem 

ployment insurance on the labour force participa- 

tion rate. Two unemployment insurance variables 

have been considered. The first one is the aver- 

age weekly benefit per person, deflated by the 
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Consumer Price Index. The second one is the (dis- 

qualifications + disentit1ements on unemployment 

insurance)/weeks-compensated ratio, described below. 

Z = other possible explanatory variables. For instance, 

for some female groups, the marriage rate or birth 

rate may be used. 

The corresponding detrended form of the equation above can 

be written as 
m 

D(PARTk) = (31 + l: 
i=l 

p 
c , D(lNDCARTE)t_i + z y. D(UIC) 

1 j=l J 

+6D(Z) +fl ..... (4) 

where D(PARTk) simply denotes that the time series of IIPARTkll has been 

detrended, and similar notations apply to D(INDCARTE), D(UIC), and 

D(Z), and "u " is the random error term of the detrended equation. 

During the experimental stage, only the detrended form speci 

fication is used. As soon as the most reasonable de trended form equation 

is estimated, its counterpart in level form will also be estimated.? 

II I NDCARTE II is the capacity uti 1 i zati on rate calcul a ted from 

the index of industrial production by the Wharton School method. This 

index only covers mines, quarries, and oil wells, manufacturing, 

electric power, gas, and water utilities. For a variable that is sup- 

posed to represent the economic activity of the total economy, the real 

domestic product of the total economy may be a superior series. Un- 

fortunately, the total economy's RDP on a monthly basis is not avail 

able until January 1961. Since the sample period of this study goes 

? This is done for the convenience of the simulation exercises which 
will be described later. 
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back to the 1950s, the index of industrial production has to be used 

as a proxy for the intended purpose. As a double check, however, we 

regressed the index of industrial production on the total economy's RDP 

for the period of January 1961 to December 1978. The two series are 

found to be highly correlated with each other, and the peaks and troughs 

of the two series are almost identical. It seems safe to conclude that 

the use of the economy's RDP in this study would probably not alter the 

finalized estimated equations significantly. 

Also noteworthy is the exact specification of the distributed 

lag form for the "INDCARTE" variable in the original level form equation. 

In long hand, it can be written as (al INDCARTEt_1 + a2 INDCARTEt_2 + 

.•. a INDCARTEt ). The exact length of lag, m, is determined empiri- m -m 
cally on the basis of the goodness of fit criterion. It should be pointed 

out that the first non-zero weight, al' is associated with the level of 

economic activity of last month. This is an assumption imposed by us on 

the grounds that (1) one month is a reasonable amount of time for the 

discouraged and/or additional worker effects to start to manifest them- 

selves; (2) if the worker makes his decision according to his personal 

experience and public information such as statistics released by Statis 

tics Canada, then the least amount of time for the worker to acquire the 

public information must be one month after the occurrence of the event. 

This suggests that the inclusion of a contemporaneous term, INDCARTEt, 

in the equation would be, a priori, incorrect. 

m 
The term L a. INDCARTEt_i is flexible enough to allow each 

;= 1 1 
contending hypothesis to emerge as a more relevant theory in the real 

world. If the sum of weights of the distributed lag term is positive, 

then it is an indication that on average the discouraged worker effect 
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prevails. If the sum of weights is negative, then it is a confirmation 

of the additional worker hypothesis. As far as the Strand-Dernberg 

hypothesis is concerned, some idea of its relevance can be gained by 

examining the pattern of the distributed lag coefficients. If the 

weights, ai' change from positive to negative regardless of the sum of 

weights, then it is some evidence to support the claim of Strand and 

Dernberg. 

From the estimation point of view, the specification of the 
m 
L a. INDCARTEt . term also simplifies matters. Since the contempo- 

i=l 1 -1 

raneous term, INDCARTEt, does not appear in the equation, and all of 

the "INDCARTE" variables in the equation are predetermined, the eco- 

nomic activity variable "INDCARTE" cannot contribute any simultaneity 

bias to the estimated coefficients.S The ordinary least squares tech- 

nique can be used. 

The unemployment insurance variable used in the equation is 

the average weekly benefit per person, deflated by the consumer price 

index. Other variables to approximate the influence of unemployment 

insurance on the labour force participation rate have also been con- 

sidered. The most popular variable used in the literature is the 

(average weekly benefit/average weekly wage) ratio.9 However, the 

weekly wage data on a monthly basis are not available before 1961. 

In addition to the UIC variable mentioned above, the ratio 

[(disqualification + disentitlement on unemployment insurance)/weeks 

8 In the context of a total economic system, the contemporaneous term, 
INDCARTEt, is endogenous. 

9 See Grubel, Maki, and Sax (1975), and Green and Cousineau (1976). 
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10 
compensated] has also been experimented with as a proxy to catch other 

facets of unemployment insurance's influence on the labour force, i.e., 

the probability of a worker's being able to enjoy unemployment benefits. 

The results for this variable are mixed. Its coefficient (or the sum of 

weights when the variable enters the equation in distributed lag form) 

may be positive for one group, and negative for another without any 

apparent reason. The appropriateness of this variable in a labour force 

participation equation should be questioned. It is possible that it 

simply picks up some meaningless spurious correlation, inasmuch as 

disqualification and participation are positively correlated and yet, 

intuitively, if the variable is thought of as "the probability of not 

being eligible to obtain benefits" a negative coefficient might be an- 

ticipated. This variable is dropped from all finally estimated equations. 

The UIC variable also enters the equation in distributed lag 
p 

form, r y. UICt .. The first non-zero weight applies to the average 
j= 1 J - J 

real weekly benefit of last month. The rationale for doing so is similar 

to the explanation given to the "INDCARTE" variable. The distributed lag 

form is chosen because it seems plausible to assume that the influence 

of unemployment insurance on the labour force has more than a "one shot" 

effect, and is possibly distributed over a number of months. 

In Swan (1974), it is claimed that the birth rate and the 

marriage rate have some influence on the female labour force participa- 

tian rate. Monthly data for these two variables are available for recent 

years, but they do not go back to the 1950s. We have constructed two 

10 That is, the number of disqualifications and the number of disentitle 
ments per month, divided by the number of person-weeks of compensation 
enjoyed in the corresponding month. 
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monthly series for these variables by a simple mechanical procedure: (1) 

the first step consists of interpolating the existing annual observations 

of these variables; (2) in step two the interpolated observations are 

spliced with the legitimate monthly observations to form monthly time 

series for the marriage rate and the birth rate. These series are fed 

into the female labour force participation rate equations as additional 

explanatory variables. In fact, it was found that they did not much 

change the final results of the estimated equations and they were dropped 

from all finally estimated equations. 

(ii) Structural Break 

The 1971 revision of the Unemployment Insurance Act has been 

claimed as a factor raising labour force participation in Canada.ll Con 

ceptually, if the UIC variable in the specified equation is adequate in 

capturing this alleged effect, there is no need to worry about a struc 

tural break for the post-l971 period. However, the 1971 Unemployment 

Insurance Act's influence on the labour force is certainly a very com 

plex matter, and it is impossible for one or two constructed variables 

to capture its influence adequately. Furthermore, there have been many 

other fundamental changes in the Canadian economy and society since 1971. 

All of these factors may influence the worker's decision as to whether 

or not to enter or stay in the labour market. Since the objective of 

this study is to quantify the cyclical sensitivity of labour force par 

ticipation rates, this consideration suggests that the proper design to 

test the structural break speculation is to see whether or not the co 

efficients of the participation rate equations remain unchanged in the 

pre- and post-l971 periods. This is accomplished by subdividing the 

11 See Sharir and Kuch (1978). 
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sample period into two subperiods, namely, October 1955 to June 1971, 

and July 1971 to December 1975,12 and invoking the Chow test. Results 

are reported later in this paper. 

(iii) Simulation 

In an estimated labour force participation rate equation, 

the short-run discouraged or additional worker effect can be seen by 

examining the significance and sizes of the estimated coefficients of the 
m 

i:l ai INDCARTEt_i term, e.g., the coefficients of INDCARTEt_1, INDCARTEt_2, 

and INDCARTEt_3. The long-run effect is given by the sum of weights of 
m 
~ a. INDCARTEt .. An interesting next step is to gauge the magnitude of . 1 1 -1 1= 

the discouraged or the additional worker effect that is due to inadequate 

aggregate demand for the sample period. In other words, what difference 

would it make to the labour force participation rates of various age-sex 

groups, if the economy had been operating at full capacity at all times? 

This question can be answered by simple simulation. A simple, hypothetical 

example will suffice to illustrate the point. 

PÂRTk = So + 81 TIME + 82 INDCARTEt_l + 83 INDCARTEt_2 

+ 84 INDCARTEt_3 ..... (5) 

where all of the symbols are as defined previously, and II-II denotes that 

the attached variable and coefficients are estimates and not observed 

values. If the observed values of the industrial production capacity 

index, INDCARTE, are fed into the equation, then we have an estimate of 

the labour force participation rate of group "k", assuming that actual 

12 For males 15-19 and females 15-19, labour force data are not available 
until April 1961. Therefore, the corresponding early subperiod for 
these two groups is January 1962-June 1971. Post-December 1975 data 
are not used for estimation because the switch from the old to the 
new labour force survey may have broken the continuity of the time 
series after December 1975. 
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historical levels of economic activity prevailed. Now, suppose instead 

that we want to have some idea of what the labour force participation 

would have been if the economy had been operating at full capacity 

throughout the sample period. This same equation can be used for the 

calculation, but instead of feeding in the observed values of INDCARTEt_l, 

INDCARTEt_2, and INDCARTEt_3, etc., all of these variables have to 

assume full capacity utilization values13 for the simulation period. 

Let the participation rate calculated at full capacity be denoted by 
- k 

PARTf. The impact of inadequate demand on the labour force participa- 

t i on rate of group Ilk II is then the difference between PÂRT~ and PA-RTk .14 

This seemingly simple exercise is mechanically complicated 

by the need to employ autoregressive corrections for all of the esti- 

mated equations in this study. After incorporating the autoregressive 

corrections, the hypothetical equation can be written as 

PÂR~ = ~ PART~_l + So(l-~) + Sl(TIME - ~ TIMEt_l) 

- - + S2(INDCARTEt_l - P INDCARTEt_2) + S3(INDCARTEt_2 - P INDCARTEt_3) 

- 
+ S4(INDCARTEt_3 - P INDCARTEt_4), ..... (6) 

where p is the estimated autoregressive coefficient, and all other sym 

bols have been defined before. The complication introduced by the auto 

regressive corrections is found in the lagged endogenous variable PART~_l 

on the right-hand side of the equation. If the equation is used to 

simulate the labour force participation rate at full capacity, then the 

13 Various "full capacity utilization" rates may be assumed. We have 
chosen to use the highest annual average rate actually attained 
during the sample period -- 98.6 per cent -- as our measure of full 
utilization of capacity. 

14 Note that the whole exercise is performed within a partial framework 
and using the equation by itself. Since no monthly nation-wide 
econometric model exists in Canada, a similar exercise on a full 
system simulation basis has not been considered. 
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I . 

full capacity l abour.force participation rate of the current month is, 

according to the equation, partially determined by the full capacity 

participation rate of last month, not the observed value of PART~_l' or 
- k its calculated counterpart, PARTt_1. This difficulty can be circumvented 

by using a dynamic simulation technique, where the calculated values of 

the lagged endogenous variable are used at all times, except for the very 

first observation of the simulation period where the calculated value for 

the lagged endogenous variable does not exist. This technique has been 

used to obtain the empirical results of this study. 

As has been mentioned in the methodology section, labour force 

Re~ults and Implications 

(i) Estimated Equations 

participation rate equations for ten age-sex groups, are first estimated 

in detrended form. Chow tests have been performed for all of the equa- 

tians for the pre- and post-July 1971 periods. Evidence from these tests 

indicates that workers' reaction to cyclical variations were quite dif- 
15 fere'nt for the two subperiods. It was deci ded that separate equati ons 

should be estimated for the pre- and post-July 1971 periods for the ten 

groups. After the equations in their detrended form are finalized, the 

corresponding specifications in their level form are re-estimated for 

the convenience of simulation. Since these 20 equations are estimated 

by monthly data,16 and the regressors are mostly in distributed lag 

form, these equations necessarily entail a large number of coefficients. 

15 With the exception of females 20-24, all F statistics from the Chow 
tests are statistically significant at the 1 per cent level; for 
females 20-24, it is significant at the 5 per cent level. 

16 Ten estimated equatinns for the pre-July 1971 period, and ten for 
the post-July 1971 period. 
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Space considerations militate against their detailed presentation here. 

The following table presents only the essential features of the estimat~d 

In Table l, the notation liN/Ali denotes "not applicable". It 

equations. 

can be seen that liN/Ali is attached to males 15-19, 55-64, females 15-19, 

55-64, and 65 and over for the early subperiod. The same designation 

applies to females 20-24, 55-64, and 65 and over in the period July 1971- 

December 1975. It indicates that these groups' labour force participation 

rates have not been found to be cyclically sensitive for the relevant 

periods.17 It can also be seen that the unemployment insurance variable 

has hardly entered the picture at all. Only for males 15-19 in the period 

July 1971-December 1975, has the Ule variable been retained in the equa- 

tian. However, since the "t" statistics of its unscrambled coefficients 

(not shown here) are only slightly greater than "1",18 this is still not 

strong evidence to support the role of the Ule variable. 

The results of the ehow tests and the insignificance of the 

UIC variable suggest a new issue. The revision of the Unemployment 

Insurance Act of 1971 has often been cited as a source for increasing 

voluntary unemployment, and the rationale has been given in a number of 

17 The criterion for "cyc1ically sensitive" has been set quite arbitrar 
i1y~ A group's labour force participation rate is called cyclically 
sensitive, if the ~ ai INDCARTEt_i term in its participation rate 
equation has i=l at least 60 per cent of the unscrambled co- 
efficients, ai' with "t" statistics greater than one and about 30 per 
cent or more of them are statistically significant at the 5 per cent 
1 eve 1 . 

18 Note that the sum of weights for the urc variable is 5.40. This is 
not unduly large because the unit of the variable has not been prop 
erly scaled. urc is the average weekly benefit per person deflated 
by CPl. The numerator is in dollars, but the denominator ;s in index 
form defined to be equal to 100 in 1971. 





- 16 - 

papers.19 From our results, it is hard to pinpoint the influence of 

the Act on the labour force participation rate directly. As far as 

workers' reaction to changing economic conditions is concerned, the pre 

and post-July 1971 periods present different pictures. This has been 

verified by the strong significance of the Chow tests. The statistical 

insignificance of the UIC variable does not necessarily rule out some 

possible influence of the Act on the labour force participation rate. 

It is possible that it is the result of the variable's failure to cap 

ture the complexity of the Act. It is also possible that while the 1971 

revision of the UIC Act may well have some influence, other significant 

demographic and social changes simultaneously affected labour force par 

ticipation behaviour. What we are attempting in this study is to see 

whether or not these factors have changed the sensitivity of labour 

force participation to cyclical variations. 

For males, with the exception of males 65 and over who switch 

from a mild discouraged worker effect to a mild additional worker effect, 

all groups show strong discouraged worker effects for the later period 

which are either absent or the opposite for the earlier period. This 

can be seen by the substantially large sum of weights for the distributed 

lag term of the economic activity variable. The distributed lag co 

efficients have been estimated by the Almon lag technique with a third 

degree polynomial. The coefficients are allowed to change from positive 

to negative, or vice-versa. Therefore, the discouraged or additional 

worker effects described here refer to the overall long-run effect which 

mayor may not be qualitatively the same as the short-run effect. For 

instance, for males 55 to 64, the coefficients for the immediately 

19 See Grube1, Maki and Sax (1975), and Green and Cousineau (1976). 



- 17 - 

preceding eight months of the economic activity variable are positive, 

which is an indication of the discouraged worker effect (i.e., for al 

INDCARTEt_l + a2 INDCARTEt_2 + . .. + a45 INDCARTEt_45, al' a2, ... , a8 

are positive), but the next thirteen coefficients are negative. This 

suggests that conditions of continued relative economic slack will ini 

tially have some discouraged worker effect on the group, but after eight 

months, pressure on additional workers to enter the labour market builds 

up. However, beyond the length of 21 months, the discouraged worker 

effect will return and dominate the scene for another 24 months. Thus, 

what is shown is a complex pattern which extends the Strand-Derberg 

thesis. Males 25-54 exhibit a similar pattern of positive-negative 

positive weights, though over a shorter period: 15 months. By contrast, 

males 15-19 and 65 plus are characterized by weights which are first 

negative and then positive. The same pattern holds true for females 15- 

19 and 25-54. One way of interpreting such a pattern is to say that if 

conditions which are relatively tight by historical standards were to 

prevail then such groups would first manifest the additional worker 

effect but would eventually be lured into the labour market by the con 

tinuing buoyant conditions. 

The sum of weights for the variable -- for example, 0.64 in 

the case of males 55-64 -- simply says that if the industrial capacity 

utilization rate drops by 1 per cent, say from 91 per cent to 90 per 

cent, for a given month, then its effect on that group's participation 

rate will be felt for the next 45 months, and the effect over the 45 

months that can attributed to the drop in the 1 per cent industrial 

capacity utilization is a reduction of about 0.64 per cent in the group's 

labour force participation rate. Of course, in reality, economic activ 

ity may pick up and decline many times in the course of 45 months, and 
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the 0.64 per cent effect cannot be detected by simply examining the exis 

ting data. In this context, the influence of historical economic slack 

on the labour force can be more conveniently examined by simulation exer- 

cises. 

It is often argued that programs such as unemployment insur 

ance and other social welfare benefits of recent years have made the 

labour force participation rate insensitive to cyclical variations.20 

This claim may be correct in so far as one does not differentiate the 

trend and cyclical components of the labour force participation rate 

series. From our estimated equations (not shown in detail in this paper), 

it can be seen that the coefficients for the trend variable have always 

been highly significant, and, furthermore, from the simple correlation 

matrix it can be seen that the simple correlation coefficients between 

the trend variable and the labour force participation rates of various 

groups are by far much stronger than the correlation coefficients be- 

tween the economic activity variable and the labour force participation 

rates. There can be no question that "trend" has played a very decisive 

role in determining the level of labour force participation rates of 

various age-sex groups. What we have said above is not meant to question 

this claim. What it really means is that after the trend components 

have been removed from the participation rates of males 15-19, 20-24, 

25-54, and 55-64, the remaining variations of these rates are more 

sensitive to cyclical variations in the 1970s than in the earlier 

period. In this context, it is possible to rationalize the fairly 

strong discouraged worker effect for the four groups of mainstream 

working males for the recent period. The trend already dictates the 

20 See, for example, Andersen (1978). 
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level of the labour force participation rate to a certain extent, and the 

discouraged worker effect mentioned is simply the deviations from the 

trend. In a household of multiple income earners, which has been a fairly 

common feature of the 1970s, it is not surprising that a worker may be 

"turned off" by the poor prospect of finding a job, and may leave the 

.. labour force temporarily. Income protection from other sources makes it 

a feasible option. 

With some exceptions, females' labour force participation rates 

remain relatively insensitive to cyclical variations throughout October 

1955 to December 1975. The participation rate of females 15-19 has been 

insensitive to the fluctuation of economic activity in the earlier period, 

but some indication of a mild discouraged worker effect has shown up in 

the later period. Females 20-24 show some discouraged worker effect 

between October 1955-June 1971, but this effect, in its statistical sense, 

has weakened in the 1970s.21 As is indicated by the sum of weights, 

females 25-54 exhibit a fairly weak discouraged worker effect for October 

1955-June 1971, and a weak additional worker effect for July 1971-December 

1975. 

(ii) Simulated Results 

Following the method proposed in the methodology section, we 

have applied the dynamic simulation technique to the equations that are 

judged to be cyclically sensitive. This allows us to estimate the dis- 

couraged and/or additional worker effects in terms of labour force par 

ticipation rates that are due to inadequate demand in the economy. In 

21 The unscrambled distributed lag coefficients for the economic activ 
ity variable have "t" statistics greater than "1" for this period, 
but none of them are large enough to be significant at the 5 per cent 
1 eve 1 . 
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conjunction with the population data, these effects are then converted to 

actual numbers of discouraged and/or additional workers. Equations which 

are cyclically insensitive are, of course, discarded, and hence they will 

have no discouraged or additional worker effect on their respective groups 

and periods. The simulated results are summarized and presented graphi- 

cally in Figure 1. 

In order to plot both the discouraged and additional workers on 

the same graph, we use the convention of allowing discouraged workers to 

take only the positive numbers, and additional workers the negative num- 

bers. For example, the number "5" on the graph denotes five thousand 

di scouraged workers, and the number "-4" denotes four thousand additi ona 1 

workers.22 The line denoted by "discouraged workers: total economy" 

refers to the summation of all discouraged workers of all age-sex groups, 

and similarly the line "additional workers: total economy" is the summa 

tion of all additional workers of all age-sex groups.23 

The post-December 1975 simulated figures are, in a sense, an 

ex-post forecast, because, in estimating the set of equations, we have 

only used the data up to December 1975. 

In the earlier sub-period the magnitude of hidden unemployment 

is extremely small. In relative terms it amounts to little more than one 

tenth of one per cent of the labour force. For all intents and purposes 

22 The signs, "+" and "_", do not carry any connotation of being good 
or bad. 

23 Due to the dynamic effect of the distributed lag structure of the 
economic activity variable and the lagged endogenous variable resulted 
from unscrambling the autoregressive correction equation, a group's 
discouraged workers or additional workers cannot drop to zero even at 
the point where the economy is operating at 100 per cent capacity, if 
the group's labour force participation rate is sensitive to cyclical 
variation at all. 
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this study has found hardly any hidden unemployment for this period. 

Accordingly, we concentrate on the later period, which stands in marked 

contrast. 

Figure 1 presents a perspective for the 1970s. The four male 

groups, 15-19, 20-24, 25-54, and 55-64, all have a considerable number 

of discouraged workers during this period. Only males 65 and over, 

females 15-19, and 25-54 have a mixture of discouraged and additional 

workers here.24 The number of additional workers, even taken in absolute 

terms, is small. It can hardly offset the discouraged workers from the 

other groups at all. As a result of this phenomenon, the number of 

hidden unemployed, on an annual average basis, is quite large for 1971- 

78. If these hidden unemployed are added to the official unemployment 

statistics, the unemployment rate would have been about 1.0 per cent 

higher than the official unemployment rate for 1971,1.5 per cent higher 

in 1972, 1.2 per cent higher in 1973, slightly more than 0.5 per cent 

in 1974-75, about 1.9 per cent higher for 1976-77, and about 2 per cent 

higher for 1978. 

In Statistics Canada1s special labour force survey for March 

1978, it has estimated a total of 263 thousands of discouraged workers 

workers for the same month are 243.7 thousands. While the two figures • 

for that month. According to our simulation, the estimated discouraged 

24 Another way of putting these figures into perspective is by expres 
sing them as percentages of each group1s corresponding labour force 
size. The resulting magnitudes are very small in the first period 
-- generally less than 1 per cent of the labour force. The major 
exception is females 20-24 for whom the magnitude typically exceeds 
1 per cent, with an upper value of 4.1 per cent in the early 60s. 
The main feature of the second period is the substantial discouraged 
worker effect for all male groups save those over 65. Discouraged 
workers constitute over 5 per cent of the labour force for males 
20-24 in the three most recent years. 
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are rather close to each other, direct comparison is not legitimate. The 

Statistics Canada number is raw, seasonally unadjusted, but our estimate 

is based on seasonally adjusted data. Nevertheless, we feel that our esti 

mate is "in the right ball-park". It is interesting to know that for the 

same month, our simulation shows about ten thousand additional workers. 

• This yields an estimate of about 233 thousands of hidden unemployed for 

the month of March 1978. 

Concluding Remarks 

Labour economists have discussed and estimated discouraged and 

additional worker effects for many years. Thus, the topic raised in this 

paper is nothing new. Its contribution to the field of labour force par 

ticipation lies in its approach to an old problem. The use of monthly 

data to incorporate the dynamic responses of various age-sex groups is 

• 

rare among published literature, and the attempt to estimate a structural 

break for the sample period is also rare in this field. This last approach 

has been a common practice in the Phillips curve literature,25 but re 

searchers in the field of labour force participation have often insisted 

on using all available data to estimate one single equation for a group 

without any consideration for possible structural breaks over time. Last 

but not least, researchers in this field often stop their work after 

their equations have been estimated. While it is possible from the esti 

mated coefficients to infer the dominance of the discouraged or of the 

additional worker effect, it is difficult to determine the numbers of 

discouraged and/or additional workers for a certain period by looking at 

the equations alone. This study uses simple single-equation simulation 

to cast some light on this question. 

25 See, for example, Kaliski (1972). 
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Our first major conclusion has to do with the complexity of the 

labour force participation question. It appears that different age-sex 

groups may differ quite markedly in the way in which their participation 

decisions are made. The sensitivity of response to cyclical changes varies 

among groups, as does the time period over which such changes are felt. 

In particular, the pattern of response differs: for some groups the reac 

tion to sustained economic slack is one of withdrawal, followed by a period 

of participation, then withdrawal once again; for other groups the response 

to the same economic conditions is an initial period of participation 

followed by a period of withdrawal. 

• 

What, then, are the policy implications? The first is that the 

sheer size of the discouraged worker effect, and the consequent inflow of 

labour force participants in response to macro stimuli, may detract sub 

stantially from the unemployment-reducing potential of fiscal and monetary 

policies. The presence of substantial hidden unemployment, in other words, 

requires that, ceteris paribus, a greater amount of macro stimulus be 

applied to achieve any given reduction in unemployment, so that the danger 

of exacerbating inflationary pressures in some segments of the market is 

heightened. Therefore the authorities must either zero in on these poten 

tially inflationary areas as a prerequisite to overall stimulus and/or 

seek to address the unemployment problem less from the aggregate demand 

standpoint and more from the standpoint of its structural and frictional 

dimensions. It is in any case clear that an overall, blanket approach to 

policy formulation may be self-defeating: the disparate behaviour of dif 

ferent labour market groups (in the present case age-sex groups, but the 

same surely holds for regions, occupations, and industries) calls for a 

more finely targetted approach. 

• 
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Finally, our evidence with respect to unemployment insurance is 

rather mixed. We chose June 1971 as the break point simply because this 

was the time of the major revision to the UI Act. In fact, many of its 

provisions were not actually felt until the following year, though one 

might argue that the very passage of the amendments may have had an impact 

on attitudes and behaviour. In the event, the Chow test did strongly sug- 

gest the existence of a structural break. The variables with which we 

tried to capture ur effects did not prove significant, but it is still 

possible that the changes nevertheless constitute part of the set of demo- 

graphic and institutional changes whose confluence has made the 70s qual- 

itatively different from the 60s. 

In this context it seems appropriate to compare the present work 

with recent labour market research incorporated in the Council IS Sixteenth 

Annual Review.26 In presenting estimates of the "equilibrium" or "non- 

accelerating inflation" rate of unemployment that Review indicated an 

upward shift in the equilibrium rate associated, at least in part, with 

the UI revisions. The policy implications of those findings -- that the 

considerable magnitude of structural and frictional unemployment in the 

Canadian labour market require very cautious application of stimulative 

aggregate demand policies -- are reinforced by our present conclusions. 

That is, the sensitivity of labour force participation may well offset 

the unemployment-reducing potential of even modest fiscal stimuli. The 

danger then lies in the temptation to apply a larger dose of stimulus 

which could have inflationary consequences. 

26 Economic Council of Canada (1979). See also Wilson and Dungan (forth 
coming) . 
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APPENDIX 

Data Sources 

The monthly labour statistics used in this study were obtained 

from the old and new labour force surveys of Statistics Canada. With the 

exception of the labour statistics for June 1966 to December 1975 of the 

old labour force survey which are from the Labour Force Survey Divisionis 

worksheets, all other data can be retrieved from CANSIMls databank. 1976- 

78 data have been revised by the 1975 ratios of the old and new labour 

force surveys back to the old labour force survey basis. All other data 

points are from the old labour force survey. 

Index of industrial production is from CANSIM series D 5839 and 

D 100657. Data for January 1947 to December 1970 are available on "year 

1961 equal to 100" base and have been mechanically converted to "year 1971 

equal to 100" to link up with January 1971-December 1978 (monthly indexes, 

1971=100) data. This is done by following the formula given in the 1977 

Summary Reference Index, CANSIM (Catalogue No. 12-202E, Annual). The con 

sumer price index is from CANSIM series D 616101. 

With the exception of the consumer price index, all of the data 

used in this study have been seasonally adjusted either by Statistics 

Canada or us. 
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