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PREFACE 

The consideration of the problem of seasonality 

for the sis purposes waa first suggested by my director of 

research, Professor E. F. Beach. In subsequent discussions, 

the scope of the planned thesis was narrowed down to the 

treatment of seasonality of employment. About the same 

time, the Economies and Research Branch of the Department 

of Labour began a proJect to study seasonal variations in 

employment in Canada and l wa$ engaged as an assistant for 

the summer of 1952. Fortunately, therefore, my summer 

employment cOincided, more or less, with my academic work 

and much of the material contained in this thesis was 

developed during those months. In working over and develop

ing the concepts uaed in this thesis, l have benefitted from 

discussions with many persons at the Branch, in particular, 

G. Schonning and H. B. Neilly. 

The typical seasonal variations in employment and 

unplaced applicants presented in thls thesis and the results 

of the additive and multiplicative tests were computed under 

my direction during the summer months and are presented here 

through the courtesy of the Economies and Research Branch of 

the Department of Labour. l subsequently computed aIl the 

derived measures used in this thesis, such as the calendars 

of seasonal employment and unemployment, the amplitude of 

variations and aIl the results presented in the Appendix. 



vi 

This thesis ia mainly concerned with the 

quantitative aspect of the seasonal problem. Th~ emphasis 

is on the measurement of the extent of seasonality in the 

various industries and regions, rather than on an examina

tion of the particular causes of the seasonal movements 

in any group of industries with pollcy recommendations for 

mitigating these seasonal influences. The measurement of 

seasonal variations, the isolation of industries and ragions 

most ser10usly affected by seasonal factors, can be consider

ed the firet step in an attempt to tackle the total seasonal 

problem. The Economies and Research Branch of the Department 

of Labour ls now actively engaged in implementing the measures 

of seasonality with detailed lndustry information. 

A. A. 



CHAPTER l 

THE CONCEPT OF SEASONALITY 

Industrial and trade activity can be varied by changes 

in the supply of raw materials, labour, capital, demand for the 

final products and through the hampering or aiding of the production 

process. Where these changes are ultimately due to climatic and 

conventional seasons the consequent variations are called "seasonal 

variations".l 

Seasonal variations arise from causes which can be 
2 grouped roughly as "axternal" and "internaI". The external causes 

are the climatio and conventional seasons which may be Iooked upon 

as furnishing the impulses from which eoonomic seasonallty flows. 

The internaI causes are those "artifioial" conditions in the 

economic structure which are directly affected by the external 

causes and transmit their influence, albeit in an altered form, 

to other eoonomic factors. The art1ficial conditions in the economic 

structure of lnterest here (the word "artificlal" is used in con

nection with the internal rather than the external ~uses to signify 

that they are more 8ubJect to the control of pollcy) are the state of 

l - S. Kuznets classifies the industries experiencing seasonal variations into 
four main groups. (1) "Industries in which the supply of raw materials ia 
subject te large seasonal variations while the demand for the finished 
preducts ls rathercenstant." (2) IIIndustries in which not only the supply 
of raw materials but also the demand fer the finished product is subject to 
large seasonal variations." (3) "Ino.ustries that utilize raw materials \'lhose 
supply is continuous, subject to rather mild seasonal variations, but whose 
final product is subject to a seasonally variable demand." (4) Industries in 
which "neither the raw materials nor final demand but the productive process 
itself is subject te conspicuous primary seasonal influences ll • Kuznets, S.t 
Seasonal Variations in Industry and Trade, New York, 1933, 21. 

2 - This classification is due te Crum. W .L., "Progressive Varia. tiens in 
Seasonalityll, Journal of the American Statistical Association, XX, 48-64. 
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teohnology, and consumer and business reaction to the changing 

seasons. For example, summer operations in logging in the East 

are hampered because the present state of pest control has not 

resulted in the elimination of the mosquito and black-fly from the 

logging areas in the summer months, furthermore the methods for 

transporting logs at this time of year are Ilmited and expensive. 

In thls case the external factors directly traceable to olimatic 

conditions, the insects and the condition of the terrain, work 

through the internaI faotors, that ls, the methods, or lack of 

methods, for oontrolling insects and the means of transportatlon. 

An example of seasonal variations due to ohanges in oonsumer demand 

would be ice-cream produotion where the axternal faotors, tempera

ture ohanges, work through internaI faotors, first, consumer 

reaotions to these temperature changes, and seoond, teohnologioal 

faotors whioh do not permit oonstant year round production to meet 

a seasonally variable demand. 

Saasonal variations ara not uniform throughout the 

economy. They are more pronounced in certain industries and regions 

than in others. The reasons for this are olear since the external 

and internaI causes of seasonality can vary from industry to 

industry and from region to region. An example oan easily be 

obtained from an lndustry already mentloned, Logging. The active 

season for Logging ln British COlumbia is in the summer and in the 

fall with the slaok period in the winter, whlle ln Quebec, the 

slaok season ooours in the summer vith peak aotivity in the wlnter3• 

3 - See below Chapter III, pageqa. 
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Th1s laok of s1m1lar1ty 1n seasonal1ty 1a due partly to ol1mat10 

d1fferenoes and partly to d1tferent transportat1on teohniques in 

the two rag1ons. 

Seasonal variat10ns in aot1v1ty oonst1tute s problem 

in that the smooth functioning ot the economl0 system requlres a 

steady and proportionate tlow of the means of productlon (and 

lncentlves to productlon) ln aIl its parts. .Discontlnulties or 

serleus fluctuations in the supply o·t some of these materlals, or 

ln the abl11ty to make use of the usual methods of productlon, 

leads to ldle men and maohines. The solutlon of the problem lies 

ln brldglng these dlsoontlnuitles. For example; raw materlals 

whloh are avallable only seasonally might be stored, for use ln 

periods when they are not otherwise avallablei or produots whioh 

have a seasonally varlable demand mlght be produoed at a oonstant 

rate throughout the year, bulldlng up and depletlng inventorles 

ln slaok and aotive seasons respectlvely. Where lt ls not possible 

to store raw materlals or produots tor any length of tlme, it might 

be poss1ble to undertake the produotion of commodltles wlth com-

plementary seasonal18rlat1ons, thereby keeplng the labour foroe 
. 4 

employed the year round and perhaps uslng some of the same machlnes. 

In thls thesls the problem of 11m~tlng sessonal varlatlons wlll 

be consldered only ln psssing. Our maln oonoern will be with 

measurement. 

4.- This aspeot of the problem ls thoroug~1explored, with many 
actual examples, ln Smlth, E.S., Reduclng Seasonsl Unemployment, 
New York, 1931. 
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The definition of seasonal variations given above is 

a causal one. Certain factors are consldered "seasonal" and the 

changes in activity that can be attributed to them are called 

seasonal variations. This definition· is attractive in that it 

corresponds to the layman1s idea of a séasonal movement. and to 

the scientist's criterion of proper procedure since it goes trom 

Mcause" to "effect". However, whenever the primary aim has been 

to measure seasonal variations, a formal5 definition, which definea 

a certain regular movement and then calle it seasonal, has usually 

been adopted. The second definition is required because of the 

difficulty of working with the first. As Kuznets writes: 

"The strict definition, if fOllowed, would lead to the 
investigation of the records of variable precipitation, 
temperature and other climatic elements, the dates of 
planting and maturity of crope. These data would be 
combined with indexes meaeuring variations in the con
ventional seasons, and then correlated with the series 
that describe economic activity. The correlation ot 
measures of both natural and conventional seasons vith 
thoseof business activity might establish the amount 
of variation in economic activity assoc1ated vith 
variations in aIl sessonal factors: and from these 
segregated variations typical seasonal changes could be 
derived. 

The difficulties of suoh a prooedure are on1y too 
obvious. First, continuous data on variations in 
seasonal faotors are seldom availab1e for the ent1re 
area involved in the correlation. Second, the attempt 
to correlate economic series with a series describing 
variations in seasonal influences is beset vith the 
usual grave difficulties of correlation analysis in 
time sequences, especially since in the proJected 
analysis the dependent variable, an economic time 
series, is affected by many more factors than are 
enumerated in the independent variable, the seasonal 
changes. Both of the series involved are affected by 

5 - This distinction is pointed out by Mendershausen, H., 
"Eliminating Changing Seasonals by Multiple Regression 
Analysis", Review of Economie Statistics, XXI, 171. 
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factors other than seasonal and these are often the 
preponderant influenoe. Longer oyoles, seoular 
movements and random ohanges must be segregated. 
The complex oorrelation analysis would be extremely 
labourious and the valldlty of lts segregatlon of 
changes due specltloally to seasonal faotors would 
be very dublous. MO . 

A formal deflnltion, in addition to allowlng us to 

us, fairly slmple mathematioal tools, should not be too muoh at 

varianoe with the movement that would have been obtalned by using 

the oausal definltion. The deflnltion to be used here, 1.e., 

·Seasonal variations ars periodl0 ohanges wlth a period of one 

year", shall be examlned ln thls light. 

The external and internal oauses of seasonal variations 

oannot beexpeoted to glve the regular pattern that ls assumed by 

our definltion. It ls true that the cllmatic and oonventional 

seasons are not all anchored to the same months each year. Thus 

actlvity associated wlth these faotors will not be the same in 

correspondlng months each year. The internal causes also are 

not fixed for any period of time. In the long run ohanges ocour 

in the state of technology affecting the practioability of operations 

under previously unfavourable conditions and in business and oon

sumer reaction to the ohanging seasons. For example, in the oon

structlon industry, changes have taken plaoe in both the state of 

teohnology and habitual reactions to changes in cllmate sinoe the 

pre-war years, mainly as a result of wartime needs and experienoes, 

whioh have somewhat lessenedthe extent of seasonal variations in 

employment ln this lndustry.7 

6 - Kuznets, op.olt., 24 

7 - See below Chapter III, page 8). 
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In shorter periods of time, although technologioal 

faotors remain fairly oonstant, consumer and business reactlon ls 

affected by the partlcular phase of the business cycle. The 

condltions 11mitlng produotlon ln "unseasonal n perlods do not, in 

most oases, achleve thls result by maklng aotivlty ln these perlods 

lmposslble, but rather by maklng lt very oostly.8 In boom periods, 

hlgh costs and resultlng hlgh prlces, are not as great deterrents 

to sales as they are ln normalperlods. Thus more actlvlty would 

tend to be scheduled for unseasonal perlods. In depresslon perlods, 

the opposite ls the case. The tendenoy here would be to schedule 

aotlvlty for the favourable, low oost, perlods. The business cyole 

may thus affeot seasonal aotlvlty and any disousslon of the latter 

may need to make reference to the former. 

If we deal only wlth a relatlvely short perlod of tlme 

(flve years in our oase), then the long run faotors will not, ln 

general, have oaused much ohange in the internal oauses. Further-
,ft 

moreApartioular oases where innovations have ooourred, the pro-

oedure can be re-evaluated in light of the changed conditions. 9 

The cyolloal and lrregular fluctuations in these seasonal variations 

would still remain, but the seasonal values for, say, any particular 

month should not show too wide a dispersion around their mean sinoe 

the average monthly weather conditions are fairly regular, while 

nmlld" cyoles should not cause too great a disturbance to these 

g - An exception would probably be lnland water transportation, 
but even here lt might be posslble to obtain some movement 
in winter by uslng a large number of lce breakers and 
sturdler ships. 

9 - See below Chapter II, pages 3a-~o 
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values. In cases where the weather conditions are very irregular, 

or the cyclical fluctuations extreme, our results can te qualified 

by measures to be considered in later sections. Tharefore our 

definition can serve as a useful starting point for an attempt to 

measure ~easonal variations. 

We have omitted from our definition a condition which 

le more often implled in the methods used for measuring seasonal 

variations than stated and which should be included here. lO 

This condition ~tates that the aeazonal movement serves to re-

distribute throughout the twelve months what would have been the 

amount of activity for that period in the absence of seasonal 

variations. That i9, average activity for any twelve-month period 

ia not affected by seasonal factors, the favourable reaction in 

certain monthe being offset by unfavourable reaction in other monthe. 

This condition should not be taken to mean that in the absence of 

the cause of seaoonality the average activity of any twelve-month 

period would not be affected; but rather as an indication of 

ignorance as to the changes that would occur, in general, if these 

seasonal influences wcre absent. The difficulty lies in imagining 

what a "non-seasonal" situation ls like; for, in affect, the 

partitioning of aconomic activity into two categories, non-seasonal 

and seasonal, implise a certain (unknown) "twilight zone" which 

can be labelled non-seasonal. The tendency to consider only un

favourable weather conditions as "seasonal" should be avoided; 

seasonal influences work two ways, favouring and hampering. For 

examp10, assume twelve menths of hypothetical "non-seasonal" con-

la - This condition is emphasized by Whelden, C.H., "The Trend
Seasenal Normal in Time-Series", Journal of the American 
Statlstical Association, XXI, 321-329. 
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d1t10ns for 1nland water transportat10n wh10h result 1n a th1n 

layer of 10e on the lakes throughout the year wh1ch hampers 

sh1pp1ng, but wh10h oan be overoome to a certa1n extent by 1n

creased expend1tures. These 1noreased coste w111 1norease the pr1ce 

of lake sh1pp1ng and thereby affect demand. What w111 the effect 

of these cond1t10ns be on average sh1pp1ng act1v1ty ae compared to 

a "normal" s1tuat10n w1th some 1oe-free and some 1ce-bound months? 

Obv10usly we are 1n no pos1t1on to answer th1s quest10n and have 

thus adopted the m1ddle road of assum1ng the effect of seasonal 

var1at10ns to be sOlely red1str1but10nal. 

The def1n1t10n of seasonal var1at10ns leavas open the 

quest10n of whether the "per1od1o" ohange 1s 1n peroentage terms 

or 1n absolute terms; that 1s, whether "the seasonal oomponent 

of an econom1c t1me ser1es 1s represented by a sequence of values 

to be added to, or mUlt1p11ed, w1th the trend-and-bus1ness cyole 

oomponent of the ser1es."11 

If the non-seasonal level of aot1v1ty 1s constant, 

the quest10n of mult1p11cat1v1ty (1.e. amp11tude of seasonal var1a

t10ns d1reotly proport1onal to the non-seasonal level of act1v1ty) 

or add1t1v1ty (1.e. amp11tude of seasonsl var1at10ns 1ndependent 

of the non-seasonal level of aot1v1ty) 1s un1mportant, s1nce both 
12 

assumpt10ns g1ve the sarne value for the seasonal d1splaoements 

1n absolute numbers. However when the non-seasonal level of aotDd~1s 

Il - Mendershausen, op.c1t., 171 
12 - Seasona1 d1splaoements are the d1fferenoes between the aotual 

and the non-seasonal values. If seasona11ty 1s add1t1ve, 
seasonal d1splacements 1n absolute f1gures w1ll always be 
oonstant. If seasona11ty 1s mult1p11cat1ve, seasonal d1s
placements expressed as peroentages of the non-seasona1 level 
w1ll always be constant. 
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changlng, say lncreasing, the seasonal displacement ln absolute 

numbers obtalned when mult1p11cat1v1ty is assumed, will 1ncrease 

from the beg1nn1ng to the end of the period because of the 1n

orease ln the non-seasonal level of aot1v1ty, whlle the seasonal 

d1splacements obtained when add1tiv1ty ls assumed wlll be the 

same for every year. l3 

If seasonality ls, in fact l multipllcative, uslng the 

average seasonal movement in absolute figures to represent the 

seasonal variatlons ln the period covered (vhlch is what 18 done 

when seasonality ls addltive) will over-estlmate the seasonal 

displaoement for the beglnn1ng ot the perlod and under-eetimate 

1t for the end. If seasonal1ty ls, ln fact, add1tive, using the 

average seasonal varlatlons, measured as peroentages of thelr res

pective monthly non-seasonal values, to represent the seasonal 

movement ln the period covered (whioh is what is done when season

ality ls multlpllcative) will under-estimate the seasonal dls

placement at the beginnlng of the perlod and over-eatimate them 

at the end. 

The applicability of elther of theee ooncepts depends 

on the changes (if any) in the lnternal causes assoclated wlth the 

changes in the non-seasonal level of activ1ty and in their relatlve 

lmportanoe in determining the level of actlvity ln general. When 

these factors remain unchanged, seasonality can be expected to 

be multipllcative sinoe the "oauses" of the seasonal variations 

13 - The wrlter was first made avare of the "additivity" or 
"multlpllcativity" problem when read1ng Woytlnsky, W.S., 
Seasonal Variations ln Employment in the United states, 
New York, 1939. 
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are the same but are applied to a larger number. Thus changes in 

the seasonal component should be roughly in proportion to the 

changes in the other components. When changes have occurred in 

these causes there is no reason to expeot seasonality to be 

multiplicative since the saasonal oomponents in the two intervals 

will be determined not only from different basés, but also in a 

different manner. An example of the first type of change leading 

to multiplicative seasonality would be an inorease in the oon

struotion of houses resulting from an inorease in population, without 

any change in building techniques or in attitudes toward bUilding 

under adverse oonditions. There ia no reason to expect seasonal 

movements, expressed as a peroentage of non-seasonal aotlvity, to 

differ bafore and after the increase in oonstruction aotivity. 

This example oan be used to illustrate the second type of ohange, 

leading to additive seasonality, if we add to it ohangea in 

building teohniques and habituaI attitudes leading to inoreased 

aotivity in unseasonal months. In this oase the seasonal movement, 

expressed as a peroentage of non-seasonal aotivity, will not be 

the same before and after the ohange. The difference between the 

seasonal movements of the two periods, expressed in absolute 

figures, may be less than the differenoe between the seasonal 

movement expressed in percentage terms. If thls is the case, we 

say that seasonallty is additive. 

Changes are mainly of the latter type, slnee oyolioal 

faotors are suffioient to ohange the internaI causes through their 

effect on consumer and business reaotion. Consequently, there is 

no a priorl reason for assuming a multiplioative seasonal index, 
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although this does not neoessarily mean that seasonality is 

additive. Both these alternatives are extremes and in most cases 

one would expect to find a "oombination" of both. There would be 

a oertain "minimum" amount of seasonal variation irrespective, 

within limits, of the level of non-seasonal activity and also a 

"varying" amount depending on this level. 

When the changes in the seasonal movement, expressed 

as a percentage of non-seasonal activity during the perlod covered, 

are smaller than the ohanges in the seasonal movement, expressed 

in absolute figures, seasonality during that period will be 

considered multiplicative. The variations in eeasonal dieplaoements 

oan be more adequately explained by referenoe to variations in the 

non-seasonal level of actlvity rather ·than by referenoe to the 

influenoe of irregu1ar factors. When the se~sonal movement in 

absolute figures is more constant, seasonality ie oonsidered 

additive. The variations in seasonal displacements from the 

average seasona1 aotivity for theperiod oan be better explained 

by assuming them to be due to lrregular faotors rather than to 

changee ln the genera1 level of non-eeasonal activity. In other 

worka, we ohoose the assumptlon whioh results in the more oonstant 
. 14-

seasona1 movement. 

14 - See below, Chapter II, page.s n-sS,where the problem le further 
diecuesed and the procedure used Juetifled. It ie eimllar 
to the procedure ln Woytlneky, op. clt. 
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Conclusion: 

We have adopted the following as our deflnitlon of 

seasonal variations: "periodic changes vith a perlod of twelve 

months whlch redlstrlbute, but do not alter, the average yearly 

level of activity". Their periodlc aspect serves to dlstinguish 

them from secular and irregular changes while their confinement to 

a period of one year distinguishes them from cycllcal changes. 



CHAPTER II 

METHODS OF MEASURING SEASONAL VARIATIONS 

A. Constant Seasonal Variations 

The influenoe of aIl the faotors affeoting eoonomio 
. l 

aotlvity is refleoted in eoonomio time series. To help analyze 

the regular, and irregular, movement and growth of the time series 
2 data, eoonomists have olassified the various faotors under four 

main headings, seoular (T), oyolioal (C), seasonal (S) and 

lrregular (1). The lnfluenoe of the seoular faotors ls revealed 

in the long time tendenoy of the ltems ln the series to grow, 

deollne, or remaln oonstant, regardless of the temporary seasonal, 

oyolloal and irregular movements. Cyolloal influenoes, usually 

reflectlng the suooession of prosperity and dep~ession ln general 

business oonditlons, manifest themselves in wavellke variations 

ooverlng periods ot a few years. Seasonal influenoes are periodio 

influenoes whioh redistrlbute throughout the twelve months what 

would have been the amount of activ1ty for that perlod if these 

influenoes were absent and the only varlation had been due to the 

non-seasonal actlvlty of the periode Irregular influenoes oomprlse 

aIl causes of ohange that oannot be inoluded under any of the other 

three components of total fluctuations. 

1. An economio time series ls a series of economlc data 
observed successlvely ln time. Davis, H.T., The Analysls of Economlc 
Tlme Serles, Bloomington, 1941, 1-9. 

2. E.g. Mltchell, W.C., Buslness Cicles - The problem and 
lts Setting, Vol. 1, New York, 1927, 212-26 • 
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The measurement of seasonal variations consists in 

isolatlng the portion (positive or negative) of economic activity 

due to seasonal factors, from the portion due to the influence of 

the factors falling under the remaining three headings. The 

methods to be used in measuring seaeonal variatione will thus depend 

on (a) the character of the seasonal movement and (b) the nature 

of its combination with the non-seasonal level of activity to pro

duce the actual movement recorded by the time-series data. In 

Chapter l it was decided to proceed inltially on the assumptlon 

that a) the seasonal movement has a constant pattern wlth a perlod 

of twelve monthe and b) that it is comblned with the non-seasonal 

factors in either an additive or multiplicative manner. Assumlng 

eeasonality additlve wa can present these statements symbolioally 

ln the following way: (a) If Si is the seasonal component of 

the time series for the i lA sub-annual perlod3 (e.g. the i.!l: 
month), then the sum of the S'''' for the periods covering a year 

.1. 

is equal to zero (e.g. ,4: . Si:: 0 ,where the sub-stlnual period ie 
.,'!. 

equal to a month). b) ~he time series data for the id period 

equal S,,' t (rc I)i where the item in the bracket repreeents the trend

cycllcal-irregular component of the data. 

3 - Slnoe, by assumption, the seasonal influenoes oanoel out over 
perlods of a year, their effect oan be observed only in periods 
emaller than a year, or greater than a year by a non-lntegral 
factor, i.e., eub or euper-annual perlods. We deal only with 
sub-annual periode in the text becaues the seasonal movements 
observed when euper-annual periods are used are the seasonal 
movements of the sub-annual period obtained by subtraotlng 
from the super-annual perlod of tlme the number of oomplete 
yeare contained in it. For example, if the euper-annual period 
ie equal to 27 months, the seasonal oomponent inoluded in its 
value ie the same as the seaeonal component of the oorrespondlng 
quarterly period. 
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When seasona11ty la multlpllcatlve the tlme serles data 

are gl ven by ai. = S.L (TC Il, wl th the values now ln 

relatlve, not absolute, terms. The restrlctlon on the S values 
"" ls now ~~, [(T(I)~ - Si (TCI)i] ::0. When~ (rcrt =" A ,(.i~ " 'Jr'~~) 

thls expresslon ls equal to, Vlk = le f:, Si.) <W" ~,SA: = 'Y\ (l.e., 
'1. 

when the sub-annual perlod equals one month f, Si. = 1 J ), and thls 

ls the usual formulatlon, Qrdlnarlly (Ter);. ~ Je therefore 
'" the provlslon that ~ 5" = YI ls not sufflclent to ensurs that 

'W1 A·:' 

~,[(TCIt - Si (TCI){] :: 0 • But the sum must stl1l equal n 

in order that the expected value of the sum of the eeasonally 

adJusted figures for any consecutlve n perlode covering a year 

equal the sum of the original data for these perlods. Thls 

provlslon maxlmizes the probabillty that devlations of the actual, 

from the deslred, results are dlstrlbuted ln a random manner wlth 

a consequent tendency to cancel. 4 Ir any particular year, dlvided 

lnto n sub-annual perlods, ls being studled wlth a view to deter

mlning the extent of seasonal displacement ln that year, lt would 

be advlsable to adJust the lndex flgures, not to total n, (although 

the y should total n ln obtainlng the flret seasonally adJusted 

flgures), but to allow the average of the seasonally adJusted 

figures, to equal the average of the origlnal data. This can be 

don\! by addlng of the difference between the average of the 

actual and the average of the seasonally adjusted figures to the 

latter for each of the n periode, and dlvldlng the results lnto 

the correspondlng actual values for these perlode. 

4 - Burns, A.R., and Mltchell, W.C., Measurln~ Business Cycles, 
New York, 1946, 51. 
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The choice of a sub-annual period as the unit for the 

measurement of seasonal variations should be governed by (1) the 

availability of data for that particular division of time, (2) 

the constancy of the seasonal factors at work throughout the period 

and (3) thelr regular annual recurrence in that periode A division 

into weeks would not satisfy conditions (1) and (3) since the 

weekly employment data available for any interesting indus trial 

breakdown are non-existent, and the period ls too short to be 

confident of a recurrence of identical seasonal factors (e.g. 

weather conditions). A division into quarters on the other hand 

violates (2), since it can accomodate quite a range of seascnal 

conditlons. Dividing time into periods equal to one month comes 

closest to satisfying these conditions. There ls now aval1able 

a significant amount of monthly data, a month is short enought to 

preclude too many diverse eeasonal elements, while long enough to 

expect a "rough" annual recurrence of the eeaeonal factors. We 

shall thus deal with monthly employment data ln our study. 

We will consider four of the better known methods tor 

isolating and measuring the seasonal component of the time series 

data. l Method of Moving Averagee; II Method of Monthly Meane. 

III Ratio-to-Trend Method. IV Link-Relatlve Method. The first 

method will be dealt with at some length since it ie recommended 

for use in the present study. 

1. Method of Moving Averagee5 

The following are the steps taken when thls method is 

5 - The method is outlined in most statistical te.ts, e.g., 
Croxton, F.E., and Cowden, D.J., A~Plled General Statistics, 
New York, 1939 1 ~70 ff. or Arkin l ., and Colton, R., 
Statistlcal Me~hods, New York, 1935, 73. 
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ueed. 

(1) Thlrteen-month movlng averagee of the data are 
... 
oaloulated wlth the two end-monthe .belng glven half-welght. 6 

the aver~gevalues are plao~dQPpo~l~e_the seventh month, and the day 

(let or l5t h) , for whloh the orlglnaldatl1 are valld. Thlsaverage 

value ls supposed to oontaln the trend and 'cyollcal components for 

that month. 

(2) a. If lt ls declded that the seasonal factor le a~dltlve, 

then the movlng average value for eaoh of the months ls subtraoted 

from the aotual value for that month. 

(2) b. If multlpllcatlve, the aotual data are dlvlded by the 

correspondlng movlng average value. 

The set of values obtalned under (a) or (b) are 

totalled and averaged for eaoh month to remove lrregular fluctua

tlons. 

(4) If the eum of the values obtalned under (3) ls not 

equal to 0 when addltlvlty ls assumed, or 12 (1200 ln peroentage 

terms) when multlpllcatlvlty ls assumed, they are adjusted pro

portlonately untl1 the,tr sum equals 0 or 12. 

Theee adjusted values repreaent the seasonal varlations 

ln abeo1ute numbere, or as ratios of the non-seasonal values. 

To test thls method we shall flret assume that seasonallty 

le addltive. 

6 - Thls le a short-eut method for centerlng the movlng average 
data proposed by, Kuznets, S., Seaeonal Varlat10ns ln Industry 
and Trade, New York, 1933, 27. 
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a)(l). Assume that the aotual data are the result of only two 

components, trend and s~asonal, and that the trend can be 

accurately represented by a stra1ght 11ne. 

The aotual data for the i-!! month 1s g1ven by a;,=ti. "Si. 
11. 

where L S - -= f) 
,(.'-:' ,<-

nd S - r , ai- _.: it.u .. 

The f1rst average value 

placed oppos1te the seventh month. 

, and -toi. -: b i- -,-'c.) (.i"'/, 2)" .... , , YI) • 

would belf:ai tf,'.o.i)('t to b. 

If the method 1s accurate, 

th1s value should be equal to the trend component for the seventh 

month, 1n th1s case b 1- 7e .. 
,~ 13 

La- ' ~ a· • ,( T ~ .. 
~ 1 i:1. __ .. ~ 

~'t 

I~ /3 -*. ( b tic f s<) t ~~ (b fic t si) 
- alf' 

,:t /3 ,:1.,' 
- L -t$;,. [2:. i ~ J 1- L [~ S.(· t r 5.,] 

J&.f. i:' -1 J:-a.J J'f .(-1 J:~" 
.. k-. t- l..bJ. c .,. 0 

;l4-

- '.:- + 7e, 
, wh1ch 1s the requ1red value. 

Subtract1ng th1s value from the actual value for the 

seventh month, wh10h 1s b t7c .,. 5} , we obta1n the seasonsl 

value for th1s month. We can repeat the procedure ror the e1ghth 

month, etc. It 1s obv1ous that the method will give the oorrect 

value 1n each case. 

(2). still dea11ng w1th only two components, trend and 

seasonal, we shall now oons1der the oase where the change 1n the 

rate of growth ls constant, 1.e. where the trend la glven by an 

equat10n of the second degree. 

Let ti-= b ,.,le t.i.~d.. 

month. 

.U 
be the trend value for the 1. -~ 
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Then a.( = h ., 1. C t..i"L cl and the moving average value for 

the seventh month is, 
IL 13 i 1 (b t.i c. f.i 1. cl. 1" Si) f f 1. ( b tiC t i l~ t Si) 

'J..'" n. 13 ,,"\. Il 

= b +~ [4 {o +1:: Jl t fu. [~ il. 1- h ~{} =0 
.. LI (-1 J_3 -, ~", J:.a.JJ 

:: b f 7e .,..., / ~ cL . 
The trend value for the seventh month i8 

therefore subtracting the moving average value from the aotual 

figure for the seventh month will not give the oorreot seasonal 

value for that month. If d ls positlve the moving average value 

over-estlmates the trend value (thus under-estlmates the positive 

seasonal varlation), whlle if d is negative the opposite error is 

made. The size of the error wl1l depend on the absolute value 

of d. 

(3) • In the foregolng examples we assumed the presenoe of 

only two influences, trend and seasonal, but the results can be 

readily generalized to include the cases where oyolical factors are 

present. The effect of cyclloal influenoes would be to make a 

stra1ght 11ne "normal" growth pattern of the type assumed 1n (0,/) 

very unllkely, and therefore thls method would not give the exaot 

seasonal values. The "normal" pattern would be curvilinear wlth 

peaks and troughs, and as we have seen (o,l) the moving average 

does not reach aIl the way up to the oycllcalpeak (d negatlve) 

nor aIl the way down to the oyolloal trough (d positlve). It wll1 

thus under-estlmate or over-estlmate the trend and oyolloal oom

ponents for thsss monthe. However, lf a complete oycle ls covered 

there wll1 be a tendency for the devlatlons from the "true" values 

for each of the monthe to oanoel, and the flnal seasonal lndex 
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mlght be a falrly aoourate one (thls wlll be so, even lf a oomplete 

oyole ls not oovered, as long as the oycle ls falrly "mild").7 

(4) The verdict on this method when the effect of irregular 

fluctuations are lntroduoed, depends on the "pattern" these 

fluctuations take. It can be assumed that they cancel out, (1) 

over a year, (11) over any consecutlve twelve-month perlod, (lil) 

for each month over the perlod of years belng studied, or (iv) 

do not oancel over any regular perlod. 

The movlng average method and the subsequent averaglng 

of the "reslduals" (reslduals are equal to the dlfference between 

the actual monthly values and the movlng average values) for each 

month, wlll necessarlly ellmlnate the effects of lrregular lnfluences 

only lf both (11) and (111) hold. But they are mutually excluslve; 

lf the lrregular lnfluences cancel out over all conseeutlve twelve 

month periods, each of the monthly values must be the Same from 

year to year, and can thus not cancel to satlsfy (lil). Therefore 

irregular lnfluences will elther ba partly lncluded in the movlng 

average va1ues for the various months, or they will not be averaged 

out by step 3 (page 17) causing the value for the seasonal factor 

to deviate from the oorrect value. A properly chosen averaglng 

process(even prellmlnary smoothlng of the data)wl1l, however, 

serve to dlmlnlsh most of the affects of the 1rregular 1nfluences. 

7 - The behavlour of the movlng average when deallng wlth a 
fa1rly severe cycle ls 11lustrated ln the Append1x, page 169 .• 
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b)( 1) Assume seasonal faotor i8 multiplioative, ~nd only trend 

and seasonal influences present, wlth trend belng accurately repre

sented by a stralght ,;'lne ~i ':: b .,. ic, (A.' -=-',~ ..... ~ YI). 

a..m.J ~ $,' -= n) Si.:: S~· .. ,;;z • 

Movlng average value for seventh month 
" 1~ 

= *' (b t i Co) Si r~." (b 1-ie) Si 
.;tif 

l' 

= (1::, 1 c.)S. -te b t 13 c)s n + ;;) ~ (h t-.t ()s .. : 
- 1'~ 

-a'f 
/1. 1'1 

-= d.bs, r Itfc S,r ~h ~~ s.(· .,. ;;le t.-~ i s~ 
d..-'+ 

Il 1'2. • 

:= .b.. ~ S,i T 7c S, + ~ 4: .( Sc: 
,1. t· I /2 I~ ~: .. 

Il 

= b t ~ rls, f- L i S..ëJ-/aL j ,,'=-,. • 

The correct trend value for the seventh month ls 

and the moving average method will only glve that value if 
l'l. 

75, rE j s(· = 'Ri • The "1" values 
(:),. 

are fixed, the S · ')A 
.4 

h t7c 

varlables in any particular example, and one cannot expect them 

always to be such as to give the correct answer. Similarly, when 
I"l-

l" : b t-4.: c. ri. '1.J;c,d\ 0 and ~. Si :: la) the method of moving a verages 

will fail to exactly isolats the trend component. The reason for 

this failure can be deduoed from the ~esults obtained in (a). The 

moving average value for a given month (x) will exactly contain 

the trend oomponent for that month only if, (1) the devlatlons of 

the actual, from the trend, values cancel out over the thirteen 

month period, with x as the mid-month, the end-monthe belng glven 

half-welght, and (2) the trend movement between the end monthe 

can be accurately represented by a straight llne. 

When seasonallty ls multiplioative the condition that 

seasonal variations not affect the average level of activity for 
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twelve-month periods requlres a different set of seasonal relatives 

(ratios of aotual to non-seasonal level of aotivity) for eaoh 

twelve-month period, since the restriction on the S",' \.0 would now be 
.11+1"1. k'l. 
2. S .:t i :: 2.. t i (k.:- I,:l, ... " ~) • 

-t'~. 'A .ok J 

We could obtain these relatlves by 

dlvldlng the actual by the corresponding moving average values, 

only lf the trend (or the trend-cycllcal-lrregular) oomponent 

moves along a stralght llne. In all other cases these "seasonal" 

relatives would be affected by the defectlons of the moving average 

method, and these defections oan only be removed (or at least 

weakened) by averaglng which would destroy the ldentity of the 

original relatives. As previously stated no average relative 

seasonal lndex can be expected to "merely" redistribute non-seasonal ,;t 
activity. The condition ~ S,= I~ ls imposed because 

(= , 

this maxlmizes the probability of the effect being merely redistri

butional. It is possible for the method to over-estimate the 

non-seasonal component for a month in one year, and under-estimate 

it in another year, allowing an averaging process to come closer to 

the "true" value. 

(2) The previous oonsiderations generally app1y when oy0110a1 

and irregular influences are present. Errors wlll be lntroduced 

lnto the caloulatlon of the seasonal faotor whloh oan be dlminished 

by an averaging prooess. 

Summary,: It has been found that ln the cases most 

llkely to be encountered, the method of movlng averages does not 

glva the exaot value for the seasonal factor. Thls is to be expected 

since the method makes only indirect (and therefore of necesslty 

a rough) allowance for dlsturblng factors. However lt ellminates 
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g 
the major portlon of the secular and cycllcal movements, and 

the averaglng of selected reslduals (or relatlves) can be expected 

to remove the remalnder. 

II. Method of Monthly Means9 

The followlng are the steps taken when thls method ls 

used. 

(1) The average values for each month are computed. 

(2) An estlmate of the trend ls obtalned. A stralght llne 

trend ls usually assumed and varlous methods have been used to 

estlmate lts value. A common method of determlnlng the monthly 

lncrement of trend, ls to compute the average monthly value for 

each of the flrst and second parts of the perlod covered, and dlvlde 

the dlfference between the two by the number of months between 

thelr mld-polnts. 

(3) Thls amount ls subtracted from the average for the second 

month, twloe thls amount from the thlrd, ••.••..••••••• , eleven 

tlmes thls amount from the twelfth mon th. 

(4) The monthly average for the whole perlod la computed. 

(5) Thls average value, ls sabtraoted from, or dlvlded into, 

the average for each of the monthe, depend1ng on whether the 

seasonal faotor ls addltlve or mult!pllcat1ve. 

(6) The values thus obtained for eaoh month are proportion

ately adJusted until thelr sum equals 0 or 12, 1n accordanoe with 

prevlous oonsiderations. 

g - See Appendlx, page J~' . 
9 - Croxton and Cowden; op.c1t., 466-469. Ark1n and Colton, 

op.c1t., 71. 
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Thls method oan be presented symbolloally ln a manner 

slml1ar to the one used for the method of movlng averages, but it 

ls felt that thls would unnecessarily lengthen this sectlon and 

only the conclusions of suoh an investigation will be given. 

If the data are subJect only to a straight 11ne trend 

and additive seasonal influences, this method will give the exaot 

value of the seaeonal factor. If the trend 11ne ls ourvilinear 

the method will not give the oorreot value. This error can be 

expeoted to be greater than the oorreeponding error when uelng 

moving averages, because no allowance ls made for thls departure 

from a etralght line trend. If the eeaeonal faotor le multiplioative 

thls method doee not aoourately remove trend. No speclal provlslon 

la made for oyclloal and lrregular influences, lt ls apparently 

hoped that the perlod covered ls sufflciently long and regular to 

cause these disturbing influences to cancel. This is a stricter 

requlrement than the one made by the method of moving averages. 

III. Ratlo-To-Trend MethodlO 

In thls method a trend 11ne la ueually computed by the 

method of least squares. The trend value for each month is 

substracted trom,ll or dlvided into, the oorrespondlng actual 

monthly value ln acoordanoe with the princlples previously stated. 

10 - Thls method was worked out independently by Falkner, H.D., 
"On the Measurement of Seasonal Variations"; Journal 01 the 
Amerloan Statistica1 Assoolation, XIX, 167-192 and Hall, L.W., 
.Seasonal Variations as a Relative of Secu1ar Trend" ibld., 
156-166. See also Arkin and Colton, op.cit., 73- ----

Il - It should be noted that the proponents of thls method, as lts 
name indloates, assumed that seasona1ity was multiplioatlve, 
and dld not consider thls posslbility. 
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The resultlng values for eaoh month are averaged to oanoel the 

lrregular and oyclloal lnfluences. The flnal step ls the adjust

ment of these inltial monthly indexes to permlt thelr sum to equal 

zero or twelve. 

The shortcomlngs of thls method are its lndlrect handllng 

of oyollca1 and lrregular fluctuatlons, and its optlmism with 

regard to the possibl1ity of obtaining an accurate representation 

of trend. The data to be used ln this study are available for too 

short a period, for any "dire~tn attempt to measure trend to lead 

to sufficiently accurate results. 

IV. Method of "Link-Relatives nI2 

The method of link-relatives ls usually set forth under 

the implicit assumption that the seasonal factor is multiplicative. 

In view of the poesibility of encountering situations where seaeon

allty ie additive the method has been extended to cover thls case 

as weIl. Under these conditions the method might be more 

appropriately called the method of "link-differences". The argument 

will attempt to set out the rules that should be followed when 

seasonality ia additive and by anal ogy extend them to the multipll-

catlve caee. 

a) Seasona1ity ie Additive 

The value for one month is "linked" to the value of the 

prevlous month by subtractlng the latter value from the former. 

The resu1t ls oalled the 11nk-dlfference value of the second month. 

12 - The method of link-relatives i8 due to Persons, W., "Indexes 
of Buslness Conditlons"; The Review of Economie Statistlcs; 
Prellminary Volume, No. 1. See also, Crum, W.L., patton, A.C., 
and Tebbut, A.R., Economie Statistlos, New York, 326-3~2; and 
Croxton and Cowden, op.olt., 4g6-492. 
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It consists of the change in the trend-cyclical-lrregular component 

from one month to the other, and the difference ln thelr seasonal 

values. We can obtaln a set of twelve llnk-dlfferences, one for 

each month, by averaglng (or taklng the medlans,13 etc.) the llnk

dlfferences for each month over the perlod of years covered. To 

move from the link-differences to our goal, the seasonal values for 

eaoh of the months we need to adjust them for trend (lt ls assumed 

that the initlal averaglng removes the oycllcal and lrregular 

components) and for the seasonal value of the prevlous montn. 

Thls can be done lndirectly ln the followlng way. 

We take December as the base (any other month would 

do Just as weIl) from whlch to measure trend, 1.e. the trend compon-

ent ls taken to be zero ·for December, and we also assume lts 

seasonal value le equal to zero. Therefore the average llnk

dlfference for January only lncludes the trend movement from 

December to January and January's seasonal value. Slnce February's 

llnk-difference ls composed of the trend movement from February to 

January and the dlfference between thelr respectlve seasonsl values, 

lf we add the January dlfferenoe to the February dlfference the 

result (whlch is called the "Chain-Difference" for February) would 

be equal to the trend movement from December to February plus the 

February sessonal value. Thls procedure of addlng the prevloue 

month's chaln-difference to the average llnk-dlfference le carried 

out for each month, lncludlng December. The December cha ln-

dlfference, should, accordlng to the above argument, conslst sOlely 

of the trend movement for a twelve-month perlod (from December 
to December), and lt can thus be used as the basls for adjustlng 

13 - Persons, op.clt., 26, takes the medlan of the llnk-relatlves. 
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the other ohaln-dlfferenoe values for trend. If lt le assumed that 

trend moves along a stralght llne~~ of the Deoember ohaln

dlfferenoe, that is the trend oomponent for a year, ls subtraoted 
. li. from the fA. t J)- month, where Deoember ls the flret month. 

The ohaln-dlfferenoes adJusted for trend now oontaln 

only the seasonal values for eaoh of the months wlth the Deoember 

value as thelr base. In 11ne wlth prevloue oonslderatlons the 

average of the seasonal values should ln this oase equal zero 

and the seasonal values wlth the Deoember value as base will not 

satisfy thls requlrement unless the Deoember value ls in faot 

equal to zero. If it ls greater than zero, the seasonal values 

are diminished by lte absolute value, lf it ie smaller than zero, 

the seasonal values are lnoreased by lts absolute value. We oan 

adJust for these disorepanoles by subtraoting from the adJusted 

ohain differenoes their average value. 

We oan briefly lllustrate the method when trend ie 
~ ,~ 

gl ven by the equa tion ti = b t.( ( 1 wf~ $11<.;" i. =-1) ~, 54,·::.0) S,,-:: S.ù.n_ • 

Llnk.-Dlfferenoes! 

Ct(s~-S,)j 

Chaln Dlfferenoes: 

F N O· 

C tes"!. -S,); - • J 1 J C f (sn. -5,)' / ~ ( t- ( s, J - .r, ) 
1 
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The yearly trend oomponent is 120, the monthly inorease 

in the trend value is thus C. 

The chain-differenoes adjusted for trend arei 
J F N D 

( Sol ~ S ,); (53 - S,).,. . . . . .. - ) (S/~- S,) j (S/3 - S,) 
The average is 

13 

~~ (S~ -S,~ .:: -S, 

Subtraoting this average value from eaoh of the monthly 

values, will give us the oorreot seasonal values. 

This method will not give the correot value when faoad 

with a ourvilinear trend, since it usually makes a straight lina 

correction. One would expect the moving average to more olosely 

approximate the trend in most cases. The method contempla tes 

no direct allowance for the effects of cyclical fluotuations, but 

merely requires that the interval oovered by the series be 

sufficiently long to ensure that the averages be satisfactorily 

typical. There is also an indirect tendency to minimize the 

influence of cycles because of the comparison, in the link-difference 
14-operat1on, of each month w1th that 1mmed1ately preced1ng. 

This facttends in general to free the link.-relatives from extrema 

cyclioal disturbances. Lia~ing consecutive months also tends to 

d1m1nish irregular 1nfluences, since they are sometimes felt over 

periods of more than one month. 

(h) Seasonality Multiplicative 

The key to the "translation" of the method of link

differenoes to that of link-relatives ia the correspondence of 

14 - The behavlour of the link-difference method when dealing 
with data oontaining oyolical faotors ls 111ustrated in the 
Appendix, page 173. • 
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operations in addit1ve groupe with operations in mult1plicative 

groups. The zero is replaced by one, addition by multiplicat1on, 

subtraotlon by division. The steps to be taken can be ltem1zed 

ln the followlng way. 

(1) a. If the seasonal faotor ls additive, from each month's 

value the prevlous monthls value le subtracted. 

b. If multiplioatlve, each month's value is expressed as 

a rat10 of the preoeding month's value. 

(2) a. 

mon th. 

b. 

(3) a. 

The link-differenoes are averaged separately for each 

The link-relatives are averaged separately for each month. 

If additive, the average link-differenoea are chalned 

together by sucoesslve additlon; for example, the Deoember value 

is set at 0, the January lir~-differenoe (whloh i8 also a ohaln

difference) is added to the February link-differenoe, the result 

the February ohain-dlfferenoe, is added to the Maroh I1nk-dlfferenoe, 

etc ..... . 

b. . If multlplioative, the average link-relatlves are ohained 

to the preoeding month's value by suocessive multiplioation; for 

example, the Deoember value la set at one, the January relative 

thus remaina unohanged, the February link-relative le multiplied 

by the January relative to reduoe them to the same base, the March 

relative by the new February chain-relative, eto ••.•• · 

(4) a. If the December ohain-differenoe differs from zero,i/tJ 

of i ts value is subtraoted from the «' f' I;~ mon th where ..('", 1 ls 

Deoember. 
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b. If the December chain-relative differs from one 

the dlfference 18 subtraoted from the 

Is December. l5 

Î' xl. 
l~ t /]- mon th where i "'-/ 

(5) a. The average of the adjusted chaln-differences 18 

subtracted from each of the adjusted chaln-dlfferences to obtaln 

the typlcal seasonal variations. 

b. The average of the adjusted chaln-relatives ls divided 

into eaoh of the adjusted chain-relatives to obtain the seasonal 

Index. 

(6) &. The seasonal values are proportionately adjusted to 

average zero. 

b. The seasonal values are proportionately adjusted to 

average one. 

15 - An alternatlve method of adju8ting the chain-relatives is 
given by Persons; "The method of adjusting the chain indices 
with January as the base ls as follows. (1) To adjust the 
di8crepancy between consecutive Januar,1es, let c"C1,C1, , __ .. ,C/"l. 
represent the chaln relatives obtained by progressive multi
pllca tion of the medians of the llnk rela ti ves ri' "(" ... "("li ' _ ", r,'l-

of 

Slnce January is the base C,~/~ , the product 
will not, ln general, glve 100 but somathlng ln exaess or defect 
of 100, dependlng on the dlrection of the seoular trend of 
the data. The disorepanoy between successlve January chain 
relatives ls 1<:TOY',C'1+/trO ,~.r,('1 • This disorepancy, due 
primarily to seoular trend, is distributed acoording to the 
compound interest law among the ohain relatives. Letting n 

the peroentage discrepancy for one month be d we have (/lJ) =~C/~ . 

Solve for d by the use of loge. 
Then, by logs find the values of: 

100 J C 1. } c....i?.. ). _ - __ . , C,.~ 
1 t J.. li tJ. J 1. (1 #J ) " 

whioh is the ohain series adjusted for diacrepancy. Distri
bution of the discrepanoy on the assumption that it is a 
uniform monthly Increment doea not give signifioantly different 
results." op.cit., 27. 
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The method of link-relatives will be illustrated for the 

case where the trend-cyclical-irregu1ar component is constant. 

It ie on1y in this case where the method can always be expected 

to give accurate resu1ts. 
12-

Let Xi.:: c be the trend equation-a-::j -s-'z- S·=IJ. 5,;. Z:~.",o1" ';A. J 4. J ..( -", ~ J 

LIIII-\. - 'RE/...flin/ES: 

J F fV1 
.lli . 
(S1' 

CSy . _ 

C S 1 ' 

CH fil N - 'R E t..fi T J V f' S : 

J F fvt 
s~ 
S, J 

~. 
s,) 

S'l- . 
-) 
S, 

o D 

- - - . - - . - . • _ . - j CSn . 
-) 

C SJI 

o N -0 

s" . j ~J s, 

The December Chain-relative equals one and there is no 

trend adjustment to be made. 

Dividing the ohain-relatives by their average we obtain 

the seasona1 index. 

v. Conclusion 

ot the four methods of measuring seasona1 variations, 

the methoda of movlng averages and I1nk-relat1ves seem to be the 

most usefu1. There does not appearto be muoh difference between 

the methods with respect to accuracy, they have given much the 
16 same results whenever the y were both used. The llnk-relative 

method, however, more eomp1etely uti1izes the data, ainee there 

ls on1y one less llnk-re1atlve than the number of months for whieh 

data are avai1able, whi1e there are twelve Iess relatives 

(resldua1s) when movlng averages are used. This disadvantage 

16 - See Croxton and Cowden, op.cit., 482 and 489; a1so 
Appendix pages 169,17~. 
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of the movlng average method can be overcome to a certaln extent 

by free-hand extenslon of the movlng average curve. 

The major advantage of the movlng average method, and the 

reason why lts use ls recommended here, 18 lts greater flexlbll1ty. 

The unaveraged reslduals can be used to test for the addltlvlty or 

multlpllcatlvlty of seasonallty wlthout much addltlonal processlng 

of the data,17 whereas the unaveraged llnk-dlfferences can only be 

made the basls of a test after much processlng whlch considerably 

lncreases the tlme requlred by the link method. lg The effectlve

ness of the test le also lese certaln. 19 If the data coverlng a 

complete cycle are not avallable, a movlng average cao be taken of 

the unaveraged reslduale whlch removee most of the cyclical 
20 lnfluence. No adJuetments have been proposed whlch achleve the 

same results for the llnk method. 

The method of movlng averages ls a natural consequence 

of our deflnltion of seasonal varlations. Slnce, by deflnltlon, 

the seasonal lnfluences merely redlstrlbute actlvlty throughout 

the twelve months, an average of the actlvlty for twe1ve consecu

tive months will be affected only by eecular, cycllcal l and 

lrregular factors. Errors are introduced when thie average value 

ls consldered the non-seasonal value for the mlddle month. The 

17 - See above, next sectlon. 

19 - The method ls outllned ln the Appendlx, pages 175-177. 

19 - Ibld. 

20 - See Appendlx, page 170 • See also Woytlnsky, 
W.S., Seasonal Variatlons ln Employment ln the Unlted states, 
New York, 19-22. 
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placing of the average value is arbitrary, assuming that the 

trend-oyolical-irregular oomponent moves a10ng a straight 1ine 

during this twelve-month period. 

B. Additive or Multiplicative Test 

Seasonal variations in a particular segment of the 

economy are multiplicative or additive depending on whether their 

magnitude (or amplitude) varies directly with ohanges in the non-

seasonal level of activity~ or is independent of these ohanges. 

Thus to determine whether seasonality ie multiplicative or additive 

we have to compare the amplitude of the seasonal variations with 

the non-seasonal level of activity. The amplitude of the seasonal 

swings can be mea8u~ed in various ways. For example, as the 
21 

difference between the seasonal peak and the seasonal trough. 

If measured in this way the amplitude depends only on these two 

values, A better measure would be one in whioh the twelve seasonal 

values entered, such as the sum of the absolute deviations of the 

seasona1 values, for eaoh month, from the non-eeaeonal values. 

The non-eeaeonal level of aotivity could be measured by the actual 

level of actlvity for the twelve month periode 

We can present thia symbo11cally. 

When seasonality is additive. Q.i=,t.ifS.i 
• , 4 .. 

. " . rl is the actual value for the .1. - month ln the 1 -
. .d . zl ie the trend value for the .,(. - month in the /-

is the seasona1 value for the ;.'-tl month in the J'!! 

since we assume seasonality constant 

21 - See Woytinsky, op.oit., 137-140. 

where a.J 
4 

year, L.t. 1 

year and s.J 
.t 

year, but 



where n ls the number of years covered. The amplltude of variatlons 

for the year is 

When eeasonality ie multipllcatlve; and 

amplitude of variations for the year ls 
l'L ...r~ • 

The non-seasonal level of acti vl ty in bath cases~a/ '" 2:.- ~,. 
;:1 ,"t=I 

Assume seasonallty additlve; then comparlng the value 
I~ • 

of the amplltude~/s/lli!(Ji varles, wlth the value of the amplltude 
~ -, ,... .. 

rela tl ve to non-seasonal actl vi ty ~ 1 ~ Jy t~ {,. i ,we see that 

the former 18 constant whlle the latter varles because of the 

varlation in the non-seasonal level of aotlvlty. 

Assume seasonality multlplicative; then comparlng the 
Il. . 

value of the ampll tude L: J 1.,/( ~. J· -I) as J varles wl th the value of 
.c':, .( 

the amplitude relative to the non-sessonal level of actlvity 
1\. • 

2: Lt· J{~.i_,%) J' 1 \. • 
ic,( , ' 5"" t J 

"'-- . 
,. : ' .4 

'" 
:= f./~. i-II we see that the latter is constant 

while the former varies because of the variation in the non-seasonal 

level of activity. 

Therefore, when seasonallty la additlve (multiplicatlve) 

the absolute (relative) amplitude of varlations ls constant, 

while the relative (absolute) amplitude of variations varies. 

If the method of moving averages is accurate the absolute 

amplitude of variations ca.n be obtained by subtracting the actual 

from the movlng average values (that is, obtain residuals), while 

the relative amplitude ls obtalned by expresslng the residuals 

for the year as a ratio of the sum of the movlng average values 

for the year (or of the actual monthly values for the year). In 

other words we can test to determlne whether seasonallty ls additlve 

or multiplicative on the basls of the actual and the movlng average 
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data. Neither the abs01ute nor the relative amplitude thus obtained 

should be expected ta remain constant since we have seen in 

Chapter l that seasonality is only roughly constant, and in part A 

of this chapter that the moving average method does not give the 

precise values, but there is no reason ta expect that these 

defections, except in borderline cases, will sa affect these 

measures that the relative constancy of these measures wou1d 

not be a fairly good indication of mu1tiplicativity or additivity.22 

In view of the above argument, the following are the 

steps to be taken in determining whether seasonality i6 to be 

treated as an additive or multiplicative tactor. 23 

(1) Compute the absolute and relative magnitudes ot variations 

tor each year. The abaolute magnitude will be expressed in the 

same units as the original values, the relative magnitude will 

be measured in percentages. 

(2) C9mpll.te tll.ea~yerages of the absolute and relative 

magnitudes ot variation for the observation periode 

Take the deviations of the yearly magnitudes from the 

averages and compute the mean deviations for the observation periode 

(4) Express the mean deviations from the average abso1ute 

and relative magnitudes as a ratio of these averages, respective1y. 

The smaller relative vaue of the mean deviation will 

lndloate the better method of measuring the seasonal rhythm of the 

examlned series. 

22 - Thls statement ls amplified ln the Appendlx, pages 171-172. 

23 - Th1s method ls very s1m1lar to the one out11ned by Woytlnsky, 
op.clt., 137-140. 
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C. Variable Seasonal Movements 

In the foregoing seotions it was asaumed that the 

seasonal movements were constant with regard to both timing and 

magnitude. The possibility of variable sea50nal movements vas 

recognized in Chapter l, since, though the revolution of the 

earth shows, praotically speaklng, a perfect periodicity, the 

seasonal fluctuations of a particular economio phenomena may 

vary from one year to the next in consequence of variations in 

its determining faotors. The specifio weather conditions will 

deviate from the "normal" weather, and the artlfioial conditions 

transmitting the external causes will change over time. General-

Economic~ and where specifie weather conditions interfere, 

meteorologieal-variates will have to be tak~n into aecount when 
24 

explaining the seasonal phenomena during a sequence of years. 

Changes in seasonality may be of any form, gradual or 

abrupt, progressive or alternating, depending on the type of 

changes undergone by the causal faotors. Corresponding to these 

different changes there are d1fferent ways of treating t1me series 

data. The methods for hand11ng three types of postulated ohanges 

in the seasonal movements will be oonsidered. 1. Abrupt Changesi 

II. Gradual Changesi III. Short-term TemporaryChanges. 

Befora dea11ng vith these measures separately it should 

be not!d that the last two use as the1r basic data the unaveraged 

24 - This partlcular formulation of the problem is mainlY due to 
Mendershausen, H., "Elimlnating Seasonals by Mult1ple 
Regress10n Analys1s" - The Rev1ew of Eoonom1os Stat1stlcs, 
XXI, 171-172. 
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reslduals (or relatlves) obtalned by the method of moving averages 

whlch le based on the assumptlon that eeasonallty ia constant. 

Changlng seasonallty, as weIl as the dlsturbing factors previously 

noted, lead the method of movlng averages to error. For example, 

assume seasonallty addltive, trend a stralght llns, and the 
l'I.#~ 

seasonal values changing every calendar year (1. e •. "2. L~·=()Jk=O,I"J, .. ·1/~h.). 
4,Itw 

Then the movlng average value for the seventh month would be 
~~ d 

L;... (b +,{ C t S<) t- 4. (b tiC 1 ~J') b 
.(.~, J=1- = f 7e. -te 511 - S,). 

dlf 

which when subtracted from the aotual value, would not glve the 

correot seasonal value for the seventh month. If the change Ln 

seasonallty ls oonstant from year to year, the method will, 

however, aocurately measure the dlfferenoe between the seasonal 

values ln oorrespondlng mont he each year. For example, the 
1.,/ '1~ 

movlng average value for the 19th month la f,'1.(b+-i.C.,SJ1f,,(~_"ictSi) 
a'f 

=b f19~ f(S2~- -Si? ~' The apparent seasonal value for the 

7th month ls the apparent seasonal value for 

the 19tb mon th is S'9 -(S2.$- S,~) • Comparing the two and 

rememberlng (SlS- -Sil): (JI ;. - ~,) J wc flnd the dlfferenoe between the 

apparent values is equal to the difference between the actual 

• The changes cannot be expected to 

show thls regularity, but in any case, if the variations in the 

seasonal movements are fairly graduaI, the errora lntroduced into 

the measurement of seasonallty by the prellmlnary assumptlon that 

lt ls oonstant are not large enough to obsoure any real changes 

that have taken plaoe, nor to slgniflcantly alter thelr values. 
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I. Abrupt Changes in Seasonal Movements 

If it is thought that abrupt changes in the seasonal 

movements have occurred (from knowledge of changes in the industry, 

or by the sharp ohanges in the seasonal values as measured by the 

method of moving averages) the tlme-series data are divided into 

two or more periods in accordanoe with the change in seasonality, 

and constant (or typical) seasonal variations are computed 

separately for each of these periods, making use of the methods 

previously desoribed. In the present study, the post-war perlod 

is not sufficiently long to allow a dividing up of the time-serles 

data for the computation of at least two typical indexes of 

seasonal variations. Comparlson, if any, will have to be between 

the post-war and pre-war periods. This oomparison should in many 

cases be meaningful since some ohanges have oocurred in the 

artificial condttlons. A comparison of seasonal indexes, relevant 

for different periods by foousing attention on the presence or 

absence of change, and thus indirectly on the reasons for these 

results, will be helpful in any discussion of policy. 

In comparlng two seasonal indexes we are interested ln 

thelr (a) timlng (pattern) and (b) magnitude (amplitude). 

(a) A seasonal pattern oan be characterlzed by the tlme of 

its peak, its trough, and the ,length of each of these. Although 

useful, this way of arranging the results may lead to difficulty 

in interpretation. We have a set of answers, all bearing on the 

same problem, but with no "objective" vay of combining them to 

obtain a single answer. For this reason a single quantitative 

measure combining al1 these e1ements ls usefuI, even though lt 
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must be handled with caution. The measure used by Kuznets, the 
25 

"Index of Similarityll i8 recommended. This measure ls a form of 

"first-moment" coefficient of correlation, it is preferred to the 

ordinary coefficient of correlation because of the latterls 

tendency to give undue weight to the concurrence of large 
. 26 

residuals through the process of multiplication . It is computed 

in the following way: 

1) The deviations of the seasonal indexes (centered at zero) 

are added up for each period. (If seasonality ls additive the 

seasonal values are already centered at zero, if multiplicative 

the desired result is obtained by subtracting one from each of 

the seasonal relatives.) 

2) They are reduced to a common base (the deviations in the 

later period) by multiplying the deviations of the first period 

by a factor representing the ratio of the total deviations in the 

later period to the total deviatione in the firet period. 

3) The difference between the adJusted deviations for each 

period, month by month, are summated without regard to slgn, and 

div1ded by the base value. 

4) The value obta1ned under (3) subtracted from 1 i8 the 

required value. 

If there ie perfect agreement between these lndexes, 

25 - Kuznets, S., op.cit., 281-282. 

26 - Gressens, O., and Mouzon, E.D., Jr., "The Valldity of 
Correlation in Tlme Sequences and a New Coefficlent of 
Siml1arlty", Journal of the Amerlcan Statist1cal Assoclatlon, 
XXII, 483-492j Davles, G.R., "Flrst Moment Correlation", 
ibid, XXV, 41}-427. 
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the result under (3) wl11 be zero and the coefflclent + 1. If 

the movement of the two ls perfectly lnverse, the result under 

(3) wl11 be - 2 and the flnal index of slmilarlty will be - l~ 

If deflnlte relatlonshlp ls lacking, the index will tend to be 

zero. 

It can be seen that thls index of slmllarlty measures 

the percentage ot devlatlons (reduced to the same base, thus the 

question of amplitude is eliminated) that is common to the two 

seasonal swings being compared. 

(b) In comparing the amplitude of seasonal variations 

between two periods, the average absolute deviations can be used. 

That ls, the average absolute values of the seasonal variations. 

II. GraduaI Change in Seasonal Movements. 

When graduaI changes in the seasonal movements are 

suspected, it ls usual to construct "movlng" seasonal lndexes. 

The "gross" seasonal values (the differenoes, or the ratlos, 

between the actual and the movlng average values) are arrayed 

for each month chronologlcally. One of the followlng procedures 

ls then used: 

(a) A straight (or other type) line is fitted to the actual 

values by the method of least sQuares. 27 

(b) A movlng average (usually five items) is taken for each 
28 month's values. 

27 - Snow, E.C., "Trade Forecastlng and Priees", Journal of the 
Royal Statistical Society, XXXV, 334• . 

28 - Joy, J., and Thomas, W., "The Use ot Movlng Averages in the 
Measurementof Seasonal Variations H• Journal of the American 
Statistioal Association, XXIII, 241-252. 
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(c) A free band line le drawn to traoe the apparent ohange. 

The seasonal values for the months ln each year are then 
29 

read from the resulting smoothed curves. 

The shortcomlngs of thls general approach are we11-stated 

by Kuznets. 

"AlI these metnode introduce lnto tha problem of 
measurlng seasonal changes the dlfflculties of the 
prooedure of establishlng secular movements. Theae 
dltflcultles areepeclally formldable ln serlas that 
cover a rather short perlod, for ln such serles the 
flttlng ot a 11ne Bupposed to retleot seoular move-
mente ls subJect to conslderable danger of dlstortlon 
by the cyo110al or random e1emente. Even lf a movlng 
average ls fltted to the series to lsolate the seasona1 
elements, the re1atlve devlatlons from a movlng average 
oontaln sorne part of the oyc110al swlng of the serles. 
It ls dangerous, therefore, to lntroduce mathematloal 
curves describlng the secular movement even for periods 
as long as fifteen yeare, unless lt ls oertaln that 
the cyo110al and other elements present ln the series 
balanoe. The same dlfflcu1ty 11mlts the use of the 
more e1astlc movlng average fltted to devlatlons that 
measure the seasonal e1ement. Even lf the period over 
whioh the moving average ls computed la varled wlth 
ohanges ln the duratlon ot cyo1es, the movlng average 
cannot take account of short-tlme ohanges in amplltude of 
the cyc110al element. And a moving average a1ways 1eaves 
the ends of the smooth llne to be fini shed tree-r~nd. 
Any seou1ar 11ne obtalned for a short serles ls subjeot 
to grave doubt. Only when a substantlal period of time 
ls covered can seculer movements in seasona11ty be 
measured properly.MJ 

In the present oase the discussion of the methods of 

measuring long run ohanges in seasonality is somewhat superfluouB 

due to the paucity of data at our disposa1. The most we oan hope 

for ls to obtaln some measure of short-term ohanges, which may 

29 - King, W.E., "An Improved Method for Measuring the Seasonal 
Factor", Journal of the Amerloan Statlstioa1 Assoolatlon, 
XIX, 301-313. 

30 - Kuznets, S., op.oit., 279. 
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or may not be temporary, sinoe we are in faot on1y oovering a 

short periode However, where these ohanges are aIl in the same 

direotion use oan be made of a method due to A Wald3l which 

measures graduaI changes in seasonsl amplitude. Itavolds the 

pltfal1s mentloned above. It ls based on the followlng assump

tlons: 

1. The differenee between the sum of the trend and the 

oycle and the eentered twelve,month moving averages ls neg11g1ble. 

2. The arlthmetlc mean and the monthly means of the ran-

dom eomponent are very near tozero. 

3. The seasonal variatlon ls the product of two funetlons. 

One ls strictly perlodic wlth a perlod of twelve months, the 

other ls not perlodie but lt changes lts value only slowly wlth 

tlme. (It should be emphasized that Wald ls assumlng ohanges 

on1y in seasonal amplltude, not ln seasonal pattern.) 

4. Seasonality ls additive. 

The need for assumptlons 1 and 2 le clear from our 

dlseuss10n above, on pages 19-24. 

Wald then derives the oentered twelve~month movlng 

averagea 1n the manner deserlbed above on page 17 • The 

res1duals for eaeh month are averaged over the perlod oovered 

(he om1ts extreme values). The averages of the residuals are 

then adjusted to sum to zero. Theae averages, the "typioal" 

seasonal varlatlons are adJusted to allow for the graduaI changes 

31 - A. Wald: Bereehnung and Auaohaltung von Saisonsohwankungen 
(Vienna, 1936), as quoted in Tintner, G., "Eoonometries" , 
New York) 1951, 227-233. See a1so Mendershausen, H., 
"Methods of Computing and Ellminatlng Changing Seasonal 
Fluotuatlons", Econometriea, V, 249-250. 
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ln amplltude ln the followlng way: 

ln the .J 
L-

for the .B. 
J -

ln the 
.J. 

,J.-

then, 

Let Sii 
year l 

mon th, 

year, 

be the seasonal value of the month 

the typlcal seasonsl varlatlon value 
4. the actual value of the ~- month 

the centered movlng average value, 

(The above notatlon lB Tintnerls.) 

That is, the average seasonal value for a glven month 

ls adJusted by multiplylng lt with the coefflclent of I1near re

gresslon of the thirteen groBs seasonal differences, on the "normal" 

seasonal dlfferences of the year, in the middle of which the month 

ls situated (the end-months belng given half welght). 

The validlty of thls general approach wlll be further 

consldered ln the followlng sectlon when Kuznets method for 

measuring temporary changes ln amplitude ls consldered. 

III. Short-Term Temporary Changes of the Sessonal Movements 

The external lnrlu~noas causlng seasonal movements, 

the climatic and conventlonal factors, are generally the same for 

lengthy periode, and in a period of a lew yeurs there would not be 

many innovations resulting in a definite and continuing change ln 

ssasonality. This should not be taken to mean that seasonsl move

ments will be constant for short periods, but that the changes 

will tend to be temporary, a result of exceptional weather oon-

dltions and posslbly of the partioular phase of the business oyole. 
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These influences are, in most oases, not strong enough to discredit 

a "typioal" measure of seasonal variations for the period, but 

they should not be negleoted in any description of, say, seasonal 

unemployment in a certain period} or in a particular year. 

A seasonal index is an average and like aIl avsrages 

is the more meaningful the aloser it is to the items it represents. 

As we have seen~ seasonsl movements can vary in timing, and in 

amplitude J from year to year, and the need for measures of its 

"representativeness" is evident. The measures considered are the 
~2 

one. put forward by Kuznets.~ 

a) Kuznets suggested that the ooefficient of correlation 

be used to test the ability of the seasonal index to represent the 

timing of the seasonal movement in any particular year. (Note: 

The index of similarity oannot be used in comparing the seasonal 

index for a period with the residuals for a particular year 

within that period, because the latter contains irregular and 

cyelical elements which will give rise to unduly low values.) This 

test is valid only if the non-seasonsl elements in the residuals 
correlated 

are not/with the seasonal pattern, since they would otherwiae affect 

the result. The coefficient of correlation measures the degree 

of association between the apparent seasonal movement for the year 

and the seasonal index. If its value i8 one the two are 3xactly 

proportional. 

32 - Kuznets, S., "Seasonal Pattern and Seasonal Amplitude: 
Measurement of Their Short-time Variations," Journal of the 
American Statistical Association, ~lII, 9-20. 
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The formula for the coefficient ls: 
~:I.sd 

JL S"J.:l 
where d = reslduals corrected to sum to zero (or devlatlons of 

seasonal relatives from LOO), for one year. 

s = seasonal index (in simllar form). 

b) If r is large the amplltude should ,be tested on the 

assumption that the seasonal patterns are more or lesB the same, 

as weIl as the previous aasumptlon concernlng the non-seaaonal 

elements. The measure of slmilarlty ln amplitude, the amp~ltude 

ratio, le glven by the constant of the leaet squares regreeeion 

line, with the seasonal index as the independent variable, and 

the adJusted aeasonal observations for the year as the dependent 

variable. (Note: The simpler method of comparing amplitude by 

means of average devlatlons cannot be used here because the 

devlations of tha moving average values from the orlginal data 

contain sorne non-seasonal elements, and when added together 

arithmetically, they would tend to faIaify the result.) If the 

amplitude ie greater (smaller) ln the glven year, the ratio ls 

greater (amaller) than one. 

b=L sel 
L. Sol. 

The formula ls: 

where d and s have their prevlous meanlngs. 

The amplitude ratl0 has also been used to "Correct" 

the typical seasonal variations. If the seasonal lndex ls based 

on reslduals, the variatlons for each month are corrected by 

multlplying them by the value for the amplitude ratio. (e.g. lf 

the typical seasonal value for January is f51.0 and b = 0.90 

the corrected seasonal value would be f 45.9 ). If the 

, 
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index ie basad on relatives, its devlations fromLOO are oorreoted 

then add~d to 1.00 to form the oorreoted index. (e .g. lf' the 

seasonal relative equale 1.20 and b = 0.80 , deviation = ,(0.20 J 

oorreoted devlation ,(0.16 , and oorrected seasonal relative 1.16.) 

The result ls supposed to more closely approximate the seasonal 

movement ln the partloular year. Its use presupposes that no 

change in the seasonal pattern (as measured by r) has taken plaoe, 

and that the amplitude ratio i8 an exact measure. Unfortunately, 

neither of these aS6umptions ls generally correct. These measures 

give exact representations only ln the following extrema cases: 33 

The amplitude ratio is accurate if the amplitude of 

the seasonal movement changes, but its form remains constant, 

without any "non-oanoelling" non-seasonal elements in the reaiduals. 

The coefficlent of correlation is accurate if the form 

ohanges, either without acoompanying changes ln amplitude, or 

with exaotly proportlonal changes ln aIl the mQnths of the year, 

and without any "non-oancelllng" non-seasonal elements in the 

residuals. 

These assumptions, (1t shou1d be not~d that they are 

a1so required by Wa1d's method which was presented in the previous 

section,) limlt the slgnlficance of these measures, but do not 

make them use1ess. They oan serve as aide ln examinlng the season-

al movements ln any paDtlcular year lf used w1th oars. 

33 - Mendershausen;H., op.cit., 251. 
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The term "year" has been used 100se1y ln the above 

dlscusslon to slgnlfy any consecutlve twelve month perlod. Instead 

of meaeurlng b for a calendar year and thereby posslbly breaklng 

up a peak or trough perlod, lt would be better to dlvlde the data 

lnto perlode oolncldlng wlth the oharaoter of the seasonal 

movement. Perhaps tha best perlod to start wlth 18 the revlval 

perlod, slnee the seasona1 movement ln the followlng twelve-months 

can be sald to start to work ltself out from that polnt, and the 

seasonal movement of the precedlng twelve-months oan be sald to 

have worked ltself out by that polnt. For example, in dealing 

wlth the Constructlon lndustry, whose season can be said to "start" 

ln May, lt would be advlsable to measure b for twelve-month 

perlods beginnlng with May. 

The method proposed by Kuznets for correoting the 

average seasonal variatlons, and lndlcatlng the short tlme changes 

ln seasonal variations, ls ldentlcal to waldls ln lt6 mechanlcsj 

the dlfference 16 that Kuznets uses one correotion faotor for each 

oonseoutlve twelve-month perlod, whl1e Wald uses a dlfferent factor 

for each month. Kuznets assumes changes of the seasonal movement 

to take place suddenly between the end of one twelve-month perlod 

and the beglnnlng of the other, whlle Wald assumes them to be 

graduaI. Wald's assumptlon ls perhaps more reasonable than 

Kuznets'; but the difference ln the results when these methods 

are used la not great, and ln view of the drastio aasumptlons that 

have to be fulflllad if these methods are to be considered accurate, 

the "preclslon" galned uslng Wald's method le not very elgnlfloant. 
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What we require ia a rough indication of the correspondence of 

the "individual" seasonal movementa to their average and Kuznets' 

measure is adequate for this purpose. 

D. Deriving Seasonal Indexes 

The seasonal index for a period ie an average of 

the apparent seasonal movements in each of the yeara covered by 

that period. Depending on whether it ia assumed that seasonality 

ie additive or multiplicative, reslduals or relatives are averaged. 

The principles followed are the same ln both cases. 

The residuals (relatives) contain part of the cycllcal 

and lrregular lnfluences. These influences often give rise to 

"extreme" values which tend to divert the average from the "true" 

seasonal value. To overcome this dlfficulty "modlfied" means are 

usually computed by excluding the highest and lowest values before 

taklng an average. 34 In the present studYI the need for exoludlng 

extreme values was recognlzed, but the data were not avallab1e 

for periode euffioiently lengthy to allow exclusion (data for 

rive years, 1947-51, were used,) instead, use of a "welghted" 

means was adopted. Norma1ly five 35 different residual 

34 - Croxton and Cowden, op.clt., 482. 

35 - The data belng used ln the present study of seasona11ty were 
avai1able at the time of computation from January 1947 ta 
April 19S2. The moving-averaee method be1ng used le "open
ended", that ls the method does not glve mov1pg average 
values for the tlret and 1ast slx months for whIch data are 
available. It was fe1t that it would be deeirable to have 
movlng average values for flve complete yeare, 1947-1951, 
therefore recourse wae had to "free-hand" methode. The 
actual employment and the moving average values were plotted 
on a graph. The graph was studied, and the movlng average 
1ine was extended to cover the flrst six months of 1947, and 
the last two of 1951. In extendlng the 11ne, an attempt was 
to, 1) continue lts "apparent" trend, and 2) fo11ow the 
obeerved relationshlp between the curve showing actual emp10y
ment and the movlng average I1ne, ln other years. 
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(relat1ve) values were ava11able for eaoh month; theae res1duals 

(relatlves) were ordered aooordlng to s1ze. The second, th1rd, 

and fourth ltems were eaoh lnoluded ln the total tWloe, the flrst 

and f1fth 1tems were clro1ed and 1ncluded on1y once. The sum was 

d1v1ded by the number of we1ghts, e1ght. If some of the res1duals 

were equa1 the method was mOd1fied. 36 

The average thus obtalned, 1f ln res1dual form, (1t 

was adJusted, 1f necessary, so that the sum of the monthly values 

equa11ed zero) can be cons1dered the Mtyp1cal" seasona1 var1at10ns 

dur1ng that per10d for that 1ndustry. If the seasonal 1ndex has 

been computed 1n relat1ve form (the sum of the monthly values 1n 

th1e case w1ll equal twelve 1nstead of zero) the derlvat10n of 

typ1ca1 seasonal var1atlons ls more comp11cated. Perhaps the cl08-

est approx1mat10n to a typ1cal seasonal variatlons value 1n th1s 

case would be obtalned through use of an average eeasona1ly adjusted 

value for each month. The latter 19 obta1ned by d1v1d1ng the 

average actual employment for each month by lts seasonal relative. 

Subtract1ng these values from the average actual employment for 

the1r respect1ve months we obta1n the typical seasonal var1ations. 

36 - If aIl, or four, of the residuals (relatives) were equal, 
the monthly lndex was g1ven the value of the equal ltems. 
If three were equal, and in between the remaln1ng two values, 
the usual procedure was adopted, the three equa1 items be1ng 
treated as the m1ddle ltems. If the remaln1ng values were 
both h1gher or lower than the three, one of the three was 
c1rcled along wlth the other extreme 1tem. If two were equal 
and 1n between two of the unequal values, the usual procedure 
was adopted, w1th the third m1ddle 1tem also hav1ng double 
we1ght. If the two were extreme values one of the two was 
c1rcled a10ng wlth the other extreme item. If there were 
two sets of equal values,extreme ltems (only one of a palr of 
extreme values) were clrcled. 
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Two sets of typloal seasonal variations, expressed 

as a percentage of average employment ln the period, have been 

computed for Women's Clothlng, 1) assuming seasonality is 

additive, 2) assuming seasonality ls multiplicative. 

TABLE l 

Typioal Seasonal Variations in Employment in Women'e Clothing, 
Canada, 1947-1951 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Base = Average Employment 1947 - 51 

Assuming 
Seasonallty Additive 

0/0 

-3.g 
., 2.g 
t-5· 2 
+6.3 
+4.6 
-0.9 
-4.7 
-6.9 
-2.6 
+0.6 
+1.1 
-1.4 

Assuming 
Seasonality Multiplica

tive 

0/0 

-3·g 
.,.2.g 
1-~.3 
1" .2 
~4.2 
-0.7 
-4.5 
-7.0 
-2·7 
+0.7 
+1.1 
-1.4 

Using the methods desoribed in seotion B of this 

ohapter lt was found that the seasonal movements ln Women's 

Clothlng tended to be multipllcative rather than addltive, and at 

tirst sight it appears surprising that the results are in most 

cases very close. (The values are identical in four months, differ 

by 0.11" in five months, differ by 0.210 in two months, and by 0.4~ 

in one month.) The reason the two approaohes give almost identical 

results for "average" seasonal variations, even if seasonality is 

multiplioative, ls that the procedure ls essentlally the same, 

average non-seasonal values are subtracted from average aotual 



-51-

values. The different routes taken and the rounding-otf ot figures 

that took place during the computations give rise to the sllght 

dlfterence in the results. We shall show that in the ideal case 

the results wl11 be identical. 

Assume the moving average method ls precise, that i8, 

the non-seasonal level moving (say, inoreasing) at a constant rate, 

seasonality multiplicative and constant from year to year when 

measured in relatives. Under these conditions the seasonal relatives 

for corresponding months in different years are equal to each 

other and th us to their average (the seasonal index). Using thls 

seasonal index to adJust the actual values (dlviding these values 

by the correspondlng seasonal relatlves), we can obtaln the 

seasonal deviations in absolute numbers for each year (since 

seasonality is multiplicative and the non-seasonal level ls 

increasing, the amplltude of variations, in absolute figures, is 

greater in each year than in the precedlng year). Averaging 

these figures, for the number of years covered, we obtaln the 

typieal seasonal variations. When the reaidual method 1a used 

we get the devlations for eaeh year ln absolute f1gures dlrectly, 

(if, as in thls ldeal oase, the moving average method is preclse, 

the values are equal to those obtalned using the aeasonal index). 

Averaglng them, we obtaln the typical seasonal variatlons, whlch 

under our assumptions is equal to the typical seasonal variations 

obtained using the seasonal relatives. 

In practiee the results will differ slnee the moving 

average method only approxlmates the "true" values, but the 

difference will not be very great. The resldual method is much 
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shorter, and lf all that ls deslred 16 the average seasonal 

varlations, it should be used in preference to the relatlve 

method. If, however, ltis the intention (as it le here) not only 

to measure seasonal variations, but to relate them, if possible, 

to the non-seasonal movement J
37 the relatlve method should be used 

wheneverlt is applicable. 

E. Slgnlflcance of Seasonal Indexes 

The procedures dascribed in other sections lead to the 

derivstion of sessonal lndexes whlch are essentlally averages of 

the dlfferences (or ratlos) between actual employment and moving 

average values. The movlng averàge doee not eontaln all the random 

or cycllcsl elements present in the tlme serles data, and the 

probabllity that these cyelical and random items will be completely 

cancelled when an average is taken, ls so remote that even a series 

that by supposition ls not subJect to seasonal influence i6 likely 

to yield a set of indexes dlffering from zero (orl.OO), thus 

readlng into the serles a fictltlous seasonal component. Sueh 

variations will likely be amall, and thua not affect, toany great 

extent, any total estlmates derlved from these figures, Buch as, 

totals of seasonal employment and unemployment) but lt ls important 

to have some way of decidlng whether the seasonal indexes obtalned 

are slgnificant. 

A choiee must be made from the several possible tests?g 

Some are quite rigid, being based on the the ory of probability, 

37 - See Appendix, pages 17g-1SI. 

38 - Kuznets Lista and discusses the various tests. Kuznets, S, 
Seasonal Variations in Induatry and Trade: New York, 31-40. 
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while others are more -rule of thumb" type. The latter should be 

sufficient for our purpoaes. 

It ia suggestedrthat the following rules be used, one 

ls "quantltatlve" the other "qualitative". 

1) If the size and signs (positive or negatlve) of each 

of the monthly residuals are falrly constant from year to year, 

or at least the relative proportions of the monthly residuals are 

approxlmately the same each year, the seasonal index should be 

consldered slgnlflcant. 

If, however, the lndlvldual reslduals are not too 

large, and thelr slgns are not the Bame throughout the perlod, 

they must be treated further before the questlon of algnlfloanoe 

le declded. If the non-persistence of pattern aeeme to be due to 

oyollcal factors, a centered 12-month movlng average of the flrst 

reslduala ahould be taken. 39 Theae "second" movlng average values 

should be added to the orlglnal movlng average values in order 

to obtaln a better representatlon of non-aeasonal actlvlty. If 

the "second" reslduals (the differenoe between actua1 employment 

and the sum of the first and second movlng 3 verages) show a falrly 

conslstent rhythm, the seasonal index derlved from them should be 

conaidered aignlficant. If their rhythm ls not clear, and this 

vagueness cannotbe attrlbuted to cyollcal lnfluences, it ahould 

be concluded that the industry being de aIt with is not affllcted 

39-- This ls suggested by Woytinsky, W.S., op.cit., 19-22. The 
usefulness of thls method ln reaovlng some of the disturblng 
influence of oyc110al and irregular factors is indlcated 
ln the Appendix page.170. 



wlth any slgnifloant degree of seasonality. 

2)40 An "aocepted" seasonal lndex should conform to non

etatistical data. The purpose of statistical analysis here J ls 

to measure more precisely the influenoe of seasonal factors on a 

given branoh of economio aotivlty (employment). The nature of 

these factors and the general charaoter of their influenoe la 

known, or should be ascertained, for any study dealing not only 

with descriptlon but also with explanation. Fallure of a seasonal 

index to paes thie test ie an indication elther of the unreliability 

of the index or of the lnsufficiency of the non-quantitative 

knowledge of the factors and influences lnvolved. If thls ls the 

case, an attempt may be made to explain the seasonal index better, 

that ls, to add further non-statietical data to the stock of 

knowledge and thus to restore the conformity between statistioal 

measurement and qualitative data. Tf this ralls, and upon further 

investigation of the rellabllity of the statistloal index, the 

oonclusion may be reaohed that it ls not suffioiently slgnifioant. 

40 -This paragraph follows Kuznete l commenta, op.cit., 39. 



CHAPTER III 

TYPICAL SEASONAL VARIATIONS IN EMPLOYMENT 

A. Sources ot Employment Data 

The Domlnlon Bureau of Statlstlcs publlshes employment 

data gathered from three main sources. 1) A sampIs survey of 

households; 2) a oenaus of aIl manufaoturing firms; 3) a survey 

of aIl firme employing flfteen or more workers. 

1) The Labour Force Survey was flret publlshed as a 

quarterly ln November 19451
• Slnoe December 1952 the surveys and 

the publications are conducted on a monthly basis. Enumerators 

lntervlew the heads of the sampIs houeeholds and obtaln information 

on the members ln the household wlth regard to thelr labour force 

statua ln a partlcular week. That is, they attempt to determlne 

whether the members were employed ln that week, and if not employed 

whetber they were aotively looklng for work, and thue still in the 

labour force, or not looklng for work (suoh as housekeepers, stu

dents, etc.) and thus not ln the labour foroe. If at work they 

obta1n information on the occupation and lndustry. 

The employment data turned up by the labour force 

survey was not used in this study because they are on a quarterly 

basis, and many seasonal vari~tions would escape unnotlced. The 
2 industrlal groupings for whlch the information ia available ls 

1 - For a aummary of the survey results see - "The Labour Force" -
November 1945 - Maroh 1952 - D.B.S. Reference Paper, No. 35. 

2 - Agriculture; Forestry; Fishing and Trapping; Mlnlng (inoludes 
quarrying); Manufacturlng; Construction; Transportation (lncludes 
Storage and communlcation); Public Utllltles; Tradej Finance, 
Insurance, (lncludes real estate), Service. 
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very broad and the component industries ars n~t necessarily 

homogeneous with respect to seasonal variations. This publication 

is the only source of data for employment in Agriculture, and in 

Fishlng and Trapping, and although the figures are not all that 

could be desired they may be used to indicate the extent of the 

seasonal 

2) 

variations in these industries. 3 

4 The Census of Industry publications contain, among 

other things, monthly employment data. The employment for each 

month being reported at year's end. Since the returns come from 

all manufscturing firme, the publications are the source of the 

most complete monthly employment data. The figures were not used 

in this study because they were not classified according to the 

Standard Industrial Classification until 1949, and they are 

available approximate1y two years 1ate. The figures for 1950 

being relessed only recently. There is thus not enough suitable 

data to compute typical seasonal variations for the post-war 

periode 

3) The employment data oontained in the Employment and 

Payrolls publication have been classified aooording to the Standard 

Industrial Classification sinee November 1950. The monthly employ

ment figures, starting with January 1947 , have been rea110cated 

to ooincide with the new lndustrial grouplngs for all lndustries 

3 - In ·thlscase, the "weighted P thirteen-month moving average 1& 
turned into a welghted flve-quarter movlng average. For example, 
the formula for the firet movlng aver~ge value, valld for the 
third quarter, equals(~~~~~~~J1L where the al& are the actual 
employment data. 4~ ,a yi 

4 - The annual "The Manufacturlng Industries of Canada, D.B.S. 
and annual indivldusl Inàustry reports. 
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for which employment figures are published on a national basis, 

and for most of these industries on a provincial baeis. 5 They 

represent the longest, detailed, series of monthly employment for 

the post-war period, and aIl computations in this study were based 

on these figures. 

The monthly surveys from which these figures are 

compiled relate to aIl the industries in the main non-agricultural 
6 industry groups. The surveys attempt to caver aIl firme employing 

15 or more persons, and no attempt i8 made to differentiate between 

classes of employees. 7 Being limit~d to firme employing 15 or more 

persons, the eurveys will cover a varying percentage of total 

employment ln the different industries dependlng on the si~e of 

the typical firme in the industry. For example, ln Motor Vehicles, 

the coverage ''Iould be 1001(1, while in Bread and Bakery producta 

the coverage is probably lecs than 501~. "On the basis of available 

5 - See, " Employment, Payrolls and Average Weekly Earnings", 
D.B.S., 19~7-l952, D.B.3. and "Employment, Payrolls and 
Average WeeklY Earnlngs W - By Province and City, 1947-19501 
D.B.S. 

6.- "(1) Forestry (Mainly Logglng), (2) Mining (lncluding milling), 
quarrying and 011 wells, (3) manufacturing, (4) construction, 
(5) transportation, storage and communication, (6) public 
utility operation, (7) trade, (g) finance, insurance and real 
estate, and (9) specified branches of the service industry, 
chiefly hotela, restaurants, laundries, dry cleaning plants, 
recreational and business servioes." Explanatory Notes l, 
Employment and Payrolls publication. 

7 - The census of industry on the other hand, is interested in 
manufacturing workers. 
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materlal, lt la estlmated that the coverage ln the varlous 

lndustrles now ranges from about 5S p.c~ ln the hotel-and

restaurant and laundry-and-dry-cleanlng group, and 60 p.c: ln 

trade, to some 94 p.c. ln mining and over 86 p.c. in manufacturing; 

the last two proportlons are based on the statistics of the Annual 

Census of Industry relating to practically aIl establlshments in 

the lndicated industrles. It is estimated that the composite index 

of employment in the major non-agrlcultural industrial groups 

relates to approximately 83 p.c. of the total pald workers ln the 

same lndustrles throughout Canada. liS 

To guard against an upward blas ln statistics due te 

the steady growth ln the number of firms reportlng to the monthly 

survey, index numbers of employment are taken. nThe index 

numbers of employment •..••.••• represent the percentage relatlonship 

between the employees of the establishments currently furnishlng 

data •••...•••. and the cerresponding 1939 average figures of these 

employers. n9 When a new flrm ls added to the survey, its employ-

ment, lf an~ ln the base perlod, ls added to the basic average 

before the employment lndex for any subsequent period ls computed. 

If lt was actlve ln the base period this means that the addition 

of the new flrm changes the quantitative significance of a unit 

index number. It now stands for more workers. If the new firm 

Was not active in the base period, there is, of oourse, no change, 

a unit index number has the sarne significance betere and after 

8 - Explanatory Notes IJ Employment and Payrolls publication. 

9 - Explanatory Notes II, Employment and Payrolls publication. 
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the introduotion of the new firm. 

The introduction of new firms to the group surveyed 

is apparently based on the assumption that the more firms lncluded, 

the more reliable the employment indexes obtained are as indioators 

of the general employment situation. Unlese all the index numbers 

of employment for earlier periode are revised to include employment 

in these firme, index numbers, oomputed bafore and after the ohange, 

are not strictly comparable. Any differenoes noted May only be 

apparent ones, due to ohanges ln the number~ firms taken to refleot 

total employment. However, in our measurement of seasonality, we 

must assume comparability slnoe index numbers valid for different 

periode are added together and averaged. The assumption that must 

be fulfilled if our prooedure le to be strlotly justified is that 

(in opposition to the philosophy underlying the addition of new 

firme to the survey,) the movement of employment is the saroe in 

both the "old" and "newl! firms (i.e. nothing ls galned by the 

addition). Thls oondition will not ln general be satlsfled, the 

effeot of its non-fulfillment ie similar to that of lrregular 

influenoes. It is hoped that the effeots are not too great and 

that they largely oancel out when averaging to obtaln the seasonal 

movement. 

The publlshed index numbers must be revlaed if etrikes 

have taken plaoe, since "Workers on strike during the reported pay 

periode are not lncluded ln the statlstlcs unless they draw pay 

from their employer, for example take pald holidays durlng the 

dispute. Workers laid off durlng the pay period as an lndireot 
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eff~ct of induatrial disputas are not counted as employed.~ 10 

Strikea, therefore cause the employment data to vary irregularly, 

and this variation may obscure and diatort the aeasonal patterns. 

The Iength of tirne for which adequate d.ata are avai1ab1e ia too 

short to allow aome of the large deviations due to strikea to cancel, 

or to permit exc1uding those years in which strikes occurred. In 
11 

view of these considerations the data were adJusted. 

"The questionnaire used in the monthly surveys asks 

employers to state the number of full-time, part-time and casual 

wage-earnera and salaried employees drawing pay in the last pay 
12 

periods in the month." It can be seen from the above quotation 

that the employment figures are not average figures for each month, 

which our discussion in Chapter II lad us to conclude were the 

most uaeful for oomputing seasonal variations, but figures re

lating to strategie pay periods in each.ffionth. This "deficiency" 

is present in all the D.B.S. data, th~ Labour Force Survey obtains 

10 - Explanatory Notes l, Emp10yment and payro11s publication. 

Il - The steps taken were as follows: 
1) A l1st of aIl strikes in Canada 1n whioh 500 or more workers 
took part, and whioh lasted I~ng enough te possibly affeot 
the D.B.S. employment indexes were cempiled. 
2) The employment indexes were then studied te determ1ne 
whether or not they had been affected by strlkes. 
3) An adJustment was made if, and on1y if, the monthly figures 
in the strike free years showed a fairly regu1ar pattern. 
4) The adjuatment attempted to bring the monthly figures 
in the strike years into 11ne with the correspondlng monthly 
figures for the strike free years, but the adjustment, ln 
any case, was not greater (it may have been Iess) than the 
change indioated by comparing the number on strlke and the 
total number employed in the base per1od. 

12 - Exp1anatory Notes l, Employment and Payrolls publication. 
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information on a given week's activity, whi1e the Census of 

Ipdustry asks emp10yment information for the 1ast pay period in 

each mon th. The employment reported for the 1ast pay period ln 

each month is taken to be the employment at the first of the 

fol10wing month in these publications. 

The typica1 seasonal variations in emp10yment to be 

presented in this chapter will be given in both abeolute numbers, 

and as percentages of average employmentfor the period 1947-51. 

Since the y are based on Emp10yment and Payrolls data the absolute 

figures can only be used to estimate the extent of seasonality 

in employment in the firms covered, and not for aIl the firms in 

the different industries. Any other estimate based on these 

figures, such as seasonal employment, will also be handicapped in 
this manner. The figures representing the typical seasonal varia

tions in percentage terms can be ~sed to estimate seasonality for 
aIl firms in the various industries, if, 1) a re1iable estimate 

of total employment is available, and 2) seasonal movements are 

the same in the group of firms (belonging to the same industries) 

reporting to the Employment Section, and those not reporting. 

The 1951 Cens us may provide the necessary employment 

figures, the information required to test 2) is more difficult 

to obtaln. If lt le assumed that eeasonal variations in small 

firms have the same pattern and at least as large an amplitude 

as in the 1arger firms~ the percentage figures of seasonal 

variations obtained from the Employment and Payrol1s data, can 

be used with the Census employment figures to obtain minimum 

estimates of seasonal variations, Binee the excluded firms are 

mainly those employing less than 15 workers. This extension has 

not been carried out in this study. 
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B. Typical Seaeonal Variations in Employment 

Seasonal variations in activity are due to the lack 

of perfect compensation for seasonal variations in the controlling 

factors of production; supply of raw materials, demand, and the 

productive process itself. In analyzing seasonal movements in 

various industries, it is useful to claseify the industries 

according to the factor primarily responsible for the variations. 
l~ 

We will make use of three classes. ~ 

I. Industries in which the supply of raw materials is 

subject to large seasonal variations while the demand for the 

finished product is rather constant. 

II. Industries that utilize raw materials whose supply 

is fairly continuous, subJect to rather mild seasonal variations, 

but whose final product is subject to a seasonally variable demande 

III. Industries in which neither the raw materials nor 

final demand, but the productive process itself is subject to 

conspicuoUB prlmary seasonal influences. 

We consider in this chapter some of the typical 

seasonal variations in emp10yment computed by the Economies and 

Research Branch, Department of Labour, in the summer of 1952, 

13 - Thi8 classification i8 based on Kuznets, S., op.oit., 20-22, 
Kuznets makes use of an additlonal class, oontaining 
industries in which both thd supply of raw materlals and 
the demand for the finished product are subjeot to large 
seasonal variations. It has been found diffioult to piok 
out industries belonging to this category and it has thus 
been dropped. The "mild seasonal variations" olause in the 
description of our class II can accommodate the few industries 
that oould possibly be classified ln the excluded group. 
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on the basia of the Employment and Fayrolls monthly indexes of 

employment, using the method of moving averages as presented in 

Chapter II. Although the Branch has computed seasonal variations 

for the separate industries on a provincial basis whenever the 

data were available, we will consider, for the most part, for lack 

of space and time, the variations obtained from national figures. 

The industries originally covered were aIl the non-agricultural 

industries for which the employment section of D.B.S. publishes 

monthly employment indexes. The results were examined in the 

light of the suggestions in the last section of Chapter II to 

determine thelr "signlflcance", and soma of the figures were con-

sidered too erratlc to be taken ae reliable lndicators of season-

ality in their present etate. In addition, sorne of the industries 

whose seasonal figures were retalned were affected by "incomplete" 

cycles in the pdriod under consideration. Moving averages of the 

residuals have not as yet been taken to minimize this influence 

because of lack of time. These figures have however been 

autematically cerrected te a certain extent when they were adJusted 
14-

te total zero, and it is felt that tha cyclical influences still 

present are not large enough ta lnvalidate the results. 

Certain industries have been chosen for separate 

treatment on the basis of their importance in the over-all seasonal 

pictura, and for the availabillty of computations of seasonal 

14- - See Appendix pages 176-179. 
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15 
variations for the pre-war period. It ie also necessary that 

the clasaification used in the prs-war period should cl08ely 

correspond to the Standard Industrial Classification for these 

1ndustr1es. The discussion of seasonality will not try to be 

exhaustive but w1ll attempt to p01nt up certain of the character-

1st1cs of the seasonal movements in these 1ndustries as revealed 

by the measures considered in Chapter II. 

1. Seasonal Variations in Employment in Group l 
Industrie •. 

a) Meat Products Industry 

Seasonal variations 1n employment in the Meat Products 
16 industry 18 due to the seasonal marketing of livestock by 

farmers. These seasonul variations in the flow of raw materials 

d1rectly affect activity since the industry oannot act as a 

stabilizer by "stor1ng" the raw materials and producing at a 

regular rate the year round without incurrlng very high costs. 

The general pract1ce is to pasture cattle and Iambs from spring 

15 - Theae computations are available in the Economies and Researoh 
Branch) Department of Labour. They were originally worked 
out on the assumption that seasona11ty was multip11cative. 
The assumption was tested using the additive or multip11cative 
test described in Chapter II) if seasonality was shown to be 
add1tive, the final stages of the original computations were 
reworked to obta1n typical seasonal variations on the basis 
of reslduals. 

16 - A usefu1 study of this industry, from which most of the 
descriptive materia1 used here was obtained i6 availab1e in 
the Labour Gazette. "Seasonal Variations of Emp10yment in 
the Meat products Industry" Labour Gazetts, XLVII, . 
1215-1225. 
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untl1 early fall when good pasture land ls avallable. Thus the 

marketing of cattle and Iambe raaches a peak ln the fall. Some 

cattle are winter-fed for late-winter, spring and summer dellvery, 

reducing the eeaeonal amplitud~ to a certain extent but not 

suffioiently to eliminate the marked seasonal movement. Different 

breeding and feeding practicee of hoga, between the Prairies 

reglon, and Quebec and Ontario, has resulted in different seasonal 

patterns of marketing and thus slaughtering. In the east two 

litters of haga ars raisad each year, one for market in the spring 

the other in the fall. The spring marketing of hogs in the east 

dlminishes the amplitude of variations ln the east as compared 

to the amplitude of variations in the west. 

The typical seasonal variations (in percentage and 

absolute terms) for employment in the Meat Products industry for 

six of· the provinces are given in Table II, along with the value 

of their average absolute deviationz, measuring the amplitude 

of variation; and the results of the additive or multiplicative 

test. The results of these tests indicate a difference between 

the . prairies and the east, other than in the Bize of their varla

tions. The values for both the additive and multiplicative assump

tian QI'e greater in the west than in the east, indicating the 

presence of changing seasonality and/or large irregular deviations. 

Since the mean devlations for the multiplicative assumption are 

smaller ln the prairies and greater in the east, the tentative 

hypothesis, that the raising (and marketing) of 11vestock in the 

prairies is subject to a greater extent to cyclical influences 
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TABLE II 

TJ~ical Seasonal Variations in Employment 
in Beat Products by Province 19La - 1951 

1.Seasonal Variations in Absolute FiG1::lres;17 
2.Seasonal Variations in percentage;18 

Quebec Ontario Eri tish Columbia 
I·~onth (1 ) ( 2) ( 1) ( 2) ( 1) 
January - 20 - 0.5 1- 70 ';'0.9 ';'4D 
February -120 - 3.1 -14D -1.9 -4{) 
Harch -190 - 5.1 -290 -3.9 -w 
April -180 - 4.8 -330 -4.4 -4D 
gay -130 - 3·5 -190 -2·5 -4D 
June - 70 - 1.9 0 -30 
July -60 - 1.6 ';'220 1-3.0 0 
August 1-10 .;. 0.3 1- 290 1-3.9 1-30 
Septenber 1-110 .;. 2.9 1-170 1-2.3 0 
October 1-180 1- 4.8 - 30 -0.4 e 
lTovember 1-200 1- 5.3 1-110 1-1.5 ';'w 
December 1-260 1- 6.9 1-120 1-1.6 ';'70 

lUrrpl of Variations: 19 3.4 2.2 2.5 
Add. Ratio:2~1 0.196 0.100 0.335 
l;lult. Ratio: 0.235 0.119 0.352 

Nanitoba Saskatchewan Alberta 
r:onth ( 1) (2) ( 1) ( 2) ( 1) 
January ';'190 .;. 5·9 1-120 .;. 8.1 1-14D 
February. -100 - 3.1 - 50 - 3.4 -20 
~Iarch -360 -11.1 -210 -14.2 -190 
A:pril -470 -14.5 - 70 - 4.7 -280 
Hay -430 -13.3 -210 -14.2 -260 
June -200 - 6.2 -150 -10.2 -60 
July .;. 30 .;. 0.9 0 0 1-4D 
August t150 1- 4.6 1- 70 t 4.7 1- 70 
September /-140 1- 4.3 .;. 10 .;. 0.7 1- 30 
Oetober .f 60 1- 1.9 1- 30 1- 2.0 1- 10 
lïovenber 1-360 ,LILI 1-14D 1- 9.5 1-160 
December 1-640 1-19.8 1-310 1-20.9 1-370 

l\r.lpl of Vf\ria tians: 8.1 7 ·7 4.1 
Add. Rc.';, tio : 0.366 0.462 0.278 
iIult. Rtüio: 0.2el 0.305 0.236 

17 - The seasonal vnriations in absolute ficures indic9.te the 
average devi8,tions of tl:..e non-seasonal l'rom the étctual values, 
for each I1onth, durins the period covered. 

( 2) 
/-2.9 
-2.9 
-4.4 
-2.9 
-2.9 
-2.2 

0 
1-2.2 

0 
0 

1-4.4 
1-5.1 

( 2) 
1- 4.2 
- 0.6 
- 5.8 
- 8.6 
- 8.0 
- 1.8 
.;. 1.2 
1- 2.1 
f 0.9 
1- 0.3 
1- 4.9 
/-11.3 

(Footnotes cont'd. on page 66-a) 
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Footnotes from page 66 (Continued). 

18 - The season variations in percentages express the seasonal 
variations in absolute figures as a percentage of the average 
employment for the period covered. 

19 - Stands for amplitude of variations. It is equal to the 
average absolute value of the typlcal seasonal variations 
expressed as a percentage of the average employment for the 
period covered. The reasons for accepting this value as a 
meaeure of amplitude are discussed above, Chapter II, 
Section B. 

20 Stands for additive ratio. Ite signiflcance and method of 
derivation are descrlbed above, Chapter II, Section B. 

21 - Stands for multiplicative ratio. Ite slgnificance and 
method of d~rivation are described above, Chapter II, 
Section B. 
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than in the east J suggests itself. To "test" this hypothesie 

would require a more intensive study of the Meat Products industry 

than ls possible here, it i6 left as one of the suggestions raised 

by thls study. 

In Table III are presented the typical seasona1 

variations for Meat Products in Canada for three periods, 1923-29, 

1932-39, and 1947-51, along with thelr average absolute seasonal 

devlations, and wlth the "lndex of slmi1arity" comparing the 

seasona1 patterns of the earller periode wlth the post-war period. 

Both the eeasonal pattern and amplltude have undergone substantlal 

changes. 

The large values obtained for the mean devlatlons in 

the addltive and multiplicative tests for seasonallty in Meat 

Products in Oanada, in the post-war period, raise the posslbility 

of a change in seasonality during thie perlod. The measures pro

posed by Kuznets for measuring short-tlme changes ln eeasonal 

pattern and amplitude were computed. They are tabulated in 

Table IV. The r values are aIl greater than 85 p.c. except for the 

flrst year. The low value in that year is due to the country-wlde 

strlke at the end of 5eptember. This strike affected the last 

pay p3riod ln SeptemberJ and thus the employment figure for 

October 1. The October employment figure was adJusted upward 

for thls strike, but no adJustment was made in the November figure 

whlch was inflated by the lncrease in actlv1ty due to the backlog 

of work caused by the strlke. It ia th1s large "lrregular" 

fluctuat10n which has affected r in 1947. Even though the r valu __ s 



- 68 -

TABLE III 

Typica1 Seasona1 Variations in Emp10yment 
L'rl Eeat Products in Canada 

1. Seasona1 Variations in Abso1ute Figures: 
2. Seasonsl Variations in Percentage Figures: 

~~onth 
January 
February 
March 
Àpril 
May 
June 
July 
August 
September 
October 
Novem'ber 
December 

1947 - 1951 
(1) (2) 

~ 620 /-2.9 
- 490 -2.3 
-1350 -6.5 
-1550 -7.4 
-1310 -6.3 
- 520 -2.5 
/- 150 /-0.7 
/- 570 1-2.7 
1- 450 1-2.2 
1- 280 1-1.3 
1-1140 f:5.4 
1-2000 1-9.6 

Amp1. of Variations: 4.2 
Index of Similax.- ity: 22(j 
Add. Ratio: 0.284 
Hult. Ratio: 0.281 

1932 - 193923 

(1) (2) 

TABLE IV 

2.0 
0.62 

-0.3 
-1.8 
-3.5 
-3.3 
-2.8 
-0.5 
/-0 .. 4 
1-0.8 
1-0.3 
1-1.6 
1-5.0 
/-4.1 

1923 - 1929
23 

(1) (2) 
/-0.1 
-0.7 
-2.9 
-3.4 
-4.0 
-2.5 
-2.0 
-1.3 
/-1.5 
/-2.2 
1-5.3 
1-7.7 

2.8 
0.52 

23a 
l-l:easures of Short-Time Changes in Seasona1ity in Hest Products 

r 
b 

1951 
0.89 
0.56 

22 - The method for deriving this measure and its significance are explained 
ab ove , Chapter II, Section C, 1. The seasona1 variations in the period 
1947-1951 are taken as the base. The results indicate the similarity 
between the seasonal patterns in each of the two pre-war periods and the 
seasonsl pattern in the base period .. 

23 - Average employment in absolute figures for this period, and the results 
of the additive or multiplicative test, were not avai1sble when this table 
was compiled. Typicsl seasona1 variations \ofere computed on the assumption 
that sessona1ity was multiplicative. 

23a- The methods for deriving these measures and their significance are 
explained above, Chapter II, Section C, III. 
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are not large ènough to indicate a strictly constant pattern they 

are perhaps large enough not to derive measures of the amplitude 

ratios of aIl significance. We may conclude from the b values 

that the amplitude of variations has been steadily diminlshing 

in the post-war period, tending to return to the pre-war 
24 

situation. 

b) AlI Other Industries 

The remaining industries whose seasonal variations are 

due to variable supplies of raw materials include most of the 

Food and Beverages industries, and the Tobacco and Tobacco Products 

industry. The peak periods generally occur in late summer and 

fall wlth the trough periods in the spring. The timing of the 

seasonal movements can be expectedto vary to a certain extent 

wlth variations in the harvesting seasons. The mean deviations 

for both the additive and multiplicative assumptions are quite 

close and small in most cases, indicating the absence of large 

irregular influences and of significant changes in the non-season

al level during the period covered. The results are given in 

Table V. 

II. Seasonal Variations 1.n Employment in Group II Industries. 

a) Trade 

Seasonal variations in employment in Trade arise 

from seasonally variable consumer demand and seasonal variations in 

the supply of certain commodities, such as fruits and vegetables. 

24 - This diminishing amplitude of variations ie also clearly 
shown when Wald's method for measuring changing seasonal 
amplitude is used. See Appendix page lS2. 
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TABLE V 

Typica1 Seasona1 Variations in Employment 
in Group l Industries, for Canada, 1947-1951 

1. Seasona1 Variations in Abso1ute FiGUres: 
2. Seasona1 Variations in Percentage Figures: 

Dairy Products 
Honth (1) (2) 
January - 590 - 6.7 
February - 840 - 9.6 
March - 870 - 9.9 
April - 610 - 7.0 
Hay - 170 - 1.9 
June t 450 t 5.1 
July f 950 1-10.9 
August 1-1010 f11.5 
September f 780 t 8.9 
October 1- 310 f 3.5 
November - 20 - 0.2 
December - 370 - 4.2 

Amp1. of Variations: 6.6 
Add. Ratio: 0.102 
Mult. Ratio: 0.083 

Canned and Cured Fish 
(1) (2) 
-1600 -20.4 
-1630 -20.8 
-2190 -28.0 
-2220 -28.3 
-1200 -15.3 
t 200 t 2.6 
1-1300 t 16.6 
1-2420 t30.9 
1-2760 f35. 2 
1-1730 f22.1 
1- 710 f 9.1 
- 280 - 3.6 

19.4 
0.147 
0.121 

Canned and Preserved 

Grain Mill Prod. Other Goods 
(1) (2) (1) (2) 
-230 -3.0 f 110 t 0.4 
-200 -2~6 - g80 - 3.2 
-200' -2.6 -1030 - 3.9 
-130 -1.7 -1570 - 5.9 
- 60 -0.8 -1500 - 5.6 
- 60 -0.8 -1380 - 5.2 
t110 tl.4 - 750 - 2.8 
f 90 1-1.2 - 930 - 3.5 
f210 f2.7 f 60 t 0.2 
1-240 1-3.1 1-1850 1- 6.9 
f160 1-2.1 1-3250 f12.2 
f 50 to.6 1-2730 1-10.2 

1.9 5.0 
0.197 0.125 
0.216 0.115 

Tobacco & Tobacco 
Fruits & Vegetab1es Disti11ed & Malt Liquors Products 

Month (1) (2) (1) ( 2) (1) (2) 
January -3620 -29.1 1-140 1-1.0 1-1200 1-11.5 
February -3890 -31.3 -510 -3.7 fl600 1-15.3 
!-1arch -4800 -38.6 -530 -3.8 1-1290 1-12.3 
April -5130 -41.3 -560 -4.0 1- 350 1- 3.3 
Hay -4680 -37.7 -420 -3.0 - 770 - 7.4 
June -3800 -30.6 -170 -1.2 - 800 - 7.7 
July 1- 340 1- 2.7 f 270 fl.~ -760 - 7.3 
August 1-3380 t 27. 2 Pt80 1-3. - 980 - 9.4 
Sept embar 1-7180 1-57.8 f620 p+.l~ - 670 - 6.4 
October f11950 1-96.2 f190 1-1.4 - 430 - 4.1 
November 1-3160 1-25.4 f180 f1.3 - 480 - 4.6 
December - 110 - 0.9 1-300 t 2 •2 f 430 1- 4.1 

Amp1. of Variations: 34 .9 2.6 7.8 
Add. Ratio: 0.0577 0.106 0.0347 
Hult. Ratio: 0.0702 0.100 0.0610 
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former 
The/ directly influences activity and employment in Retail Trade, 

but it ls ar.ticipated and transmitted to activity and employment 

in Wholesale Trade and in Manufacturing. The latter directly 

affects ~holasalers who, whenever possible, stor~ the commodities 

in excess of present requirements. With the exception of British 

Columbia the amplitud~ of variations ia smaller in Wholesale than 

in Retail Trade. 

1) Retail Trade 

The average amplitude of aeasonal variations in 

employment in Retail Trade is small compared to the difference 

between its peak and trough, indicating that, except for the 

Christmas season, employment is fairly steady. There is not much 

difference between seasonal variations in the post-war and pre-war 

periode with regard to amplitude or pattern. Tests show season

allty to be multiplicative in aIl three ~eriods, with smaller 

values for the mean daviations in each successive period, as the 

seasonal influences h~v~ apparently become more settled, and the 

irregular influences diminished. There 18 not much dlfference 

between the provincial values. 

Table VI. Typical se.sonal Variations in Employment 
in Retail Trade, for Canada. Page 72. 

Table VII. Typical Seasonal Variations in Employment 
in Retail Trade, by Provinces, 19~7-l951. 
Page 73. 

2) Wholesale Trade 

With the exception of British Columbia, seasonal 

variations in employment in Wholesale Trade in the provinces are 
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TABLE VL 

Typical Seasonal Variations in 3~loyment 
in Retail Trade, for Canada 

1. Seasonal Variations in Absolute Figures; 
2. Seasonal Variations in Percentages; 

1947-1951 1932-1939 
Honth (1) ( 2) ( 1) (2) 
Jan. /-18,150 /-9.3 /-9,600 /-9.8 
Feb. - 5,070 -2.6 -2,640 -2·7 
Har. -6,420 -3.3 -4,110 -4.2 
Apr. -6,290 -3.2 -3,430 -3·5 
r-fay -3,590 -1.8 -l,flO -1 .. 6 
June -2,980 -1·5 -780 -0.8 
July -2,240 -1.1 /-290 /-G.3 
Aug .. -5,190 -2.7 -1.860 -1.9 
Sept. -5,560 -2.8 -2,450 -2·5 
Oct. -640 -0.3 -100 -0.1 
Nov. /-3,790 /-1.9 /-1,170 /-1.2 
Dec. /-16,060 /-8.2 1-5,780 1-5.9 

Ampl.of Variations: 3.2 2.9 
Index of Similarity: 0.74 
Add. Ratio: 0.061 0.109 
l-ful t. Ratio: 0.046 0.073 

1922-1929 
(1) (2) 
/- 6,890 /-9.0 
-610 -0.8 
-2,530 -3.3 
-1,680 -2.2 
-1,000 -1.3 
-1,230 -1.6 
-1,4,50 -1.9 
-1,680 -2.2 
-2,070 -2.7 
-1,300 -1.7 
1-770 /-1.0 
1-6,200 /-8.1 

3.0 
0 .. 79 
0.167 
0.084 
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TABLE VII 

~~ical Seasonal Variations in Employment 
in Retail Trade, by Province, 1947-1951. 

1. Seasona1 Variations in Absolute Figures; 
2. Seasomü Variations in Percentages; 

nova Scotia ~uebec 
I,Ionth ( 1) (2) (1) (2) 
Jan. 1-470 1-7.0 1-35JO 18.2 
Feb. -280 -4.2 -10L~0 -2.4 
Mar. -260 -3.9 -14LJ{) ~J.J 
Apr. -2JO -J.4- -7JO -1.7 
Nay -210 -3.1 -7JO -1.7 
June -150 -2.2 -5JO -1.2 
July -100 -1.5 -730 -1.7 
Aug. -260 -3.9 -1330 -3.1 
Sept. -120 -1.8 -1360 -3.1 
Oct. 1-90 Il.3 -20 -0.0 
Nov. 1-330 1-4.9 1750 Il.7 
Dec. 1-710 ';'10.5 13280 1-7.6 

Amp1.of Variations: 4.0 3.0 
Add. P..atio: 0.0729 0.104 
Nult. Ratio: 0.0826 0.139 

Eanitoba Alberta 
Month (1) (Z) ( 1) (Z) 
Jan. ';'1660 1-10.6 1-1080 1-9.0 
Feb. -560 -3.6 -J30 -2.8 
Har. -810 -5.Z -480 -4.0 
Apr. -4LKJ -Z.8 -410 -3.4 
Ha.y -520 -3.) -)50 -2.9 
June -530 -).4 ~ZZO r_ -1.8 
July -200 -1.3 -100 -0.8 
Aug. -)40 -Z.J 0 0.0 
Sept. -540 -3.4 -10 -0.1 
Oct. -10 -0.0 110 · 10.1 
Nov. 1-34D IZ.3 1-130 1-1.1 
Dec. 1-1900 I-IZ.1 1-710 1-5.9 

Amp1.of Variations: 4.2 Z·7 
Add. Ratio: 0.134- 0.134 
Mult. Ratio: 0.131 0.084 

Ontario 
(1) (2) 
1-81JO 110.0 
-1790 -2.1 
-2440 -2.9 
-1580 -1.9 
-1210 -1.5 
-1050 -l.J 
-510 -016 
-2220 -2.7 
-2860 -3.4 
-1260 -1.5 
1-930 ';'1.1 
1-5890 1-7.1 

3.0 
0.054 
0.070 

British Columbia 
( 1) ( 2) 
1f1620 1-7.3 
-500 -2.2 
-680 -3.1 
-360 -1.6 
-450 -z.o 
-4Do -1.8 
-460 -Z.l 
-520 -Z.3 
-500 -z.z 
1-160 ';'0.7 
IZ50 Il.1 
1-1800 1-8.1 

Z.9 
0.lJ7 
0.125 
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limited. The mean deviations for both the additive and multipli

cative assumptions are fairly large, with not much difference 

between them. If asked to oomment on the nature of seasonality 

in these cases one would have to consider them to ta "borderline" 

cases, where the influence of irregular disturbances on the average 

seasonal amplitude ie of about equal magnitude te the influence 

of ohanges in the nen-seasonal lev el. It is interesting to note 

that the mean daviations for Canada are generally smaller indicating 

that man y of the irregular factors oancel out for the country as a 

whole, resulting in a more stable seasonal movement. 

Table VIII. Typica1 Seasona1 Variations in Emp10yment 
in Wholesa1e Trade by Provinces 1947-1951. 
Page 75. 

The seasonal variations in emp10yment in Wholesa1e 

Trade for the pre-war and post-war periods have roughly the same 

amplitude with sorne dissimi1arity in pattern. In each successive 

period the ratio of the mean deviation, obtained using the additive 

assumption, to the mean deviation of the multiplicative aesumption, 

ie amaller. In the post-war period this ratio is slightly smaller 

than one, and irregular influences have had more affect on the 

amplitude of variations than chang~s in the non-seasonal l~vel. 

Table IX. Typical Seasona1 Variations in Emp10yment 
in ~holesale Trade for Canada. Page 76. 

b) Coal Mining 

The seasonal movements in employment in the Coal 

Mining induatry, as the case of Who1esale Trade, points up the 

need for studying the variations in the regions separately. 
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TAJ3LE VIII 

Typical Seasonal Variations in Employment 
in Wholesale Trade, by Province, 1947-1951. 

1. Seasonal Variations in Absolute Figures; 
2. Seasonal Variations in Percentages; 

nova Scotia Q.uebec Ontario 
Honth (1) (2) (1) ( 2) (1) (2) 
Jan. 1-30 1-0.9 -30 -0.1 1-170 1-0.5 
Feb. 1-40 1-1.2 -230 -0.9 ';'60 1-0.2 
l·far. -20 -0.6 -260 -1.0 1-80 1-0.2 
A}:lr. -80 -2.3 -280 -1.0 -170 -0.5 
14ay -120 -3.5 -320 -1.3 -270 -0.8 
June -120 -3.5 -90 -0.3 -250 -0.7 
Ju1y -100 -2.9 1-60 1-0.3 1-190 1-0.5 
Aug. -50 -1.5 1-50 ';"0.2 I-w 1-0.2 
Sept. -10 -0.3 1-150 1-0.6 1-80 1-0.2 
Oct. 1-100 1-2.9 1-.260 ~1.1 -80 -0.2 
nov. 1-190 1-5.5 1-.320 1-.1.3 _LlO -0.1 
Dec. /-lW /-4.7 1-280 !-1.2 1-110 1-0.3 

}~l.of Variations: 2.5 0.8 0.4 
Add. Ratio: 0.318 0.254 0.196 
Hult. Ratio: o .30LI- 0.286 0.164 

Manitoba Alberta British Columbia 
r'[onth (1) ( 2) (1) ( 2) (1) (2) 
Jan. -30 -0.3 1-20 1-0.3 -770 -6.2 
Feb. -50 -0.5 -60 -0.9 -890 -7.2 
Har. -140 -1.4 -100 -1.5 -960 -7.8 
Apr. -160 -1.6 -110 -1.6 -1200 -9.7 
May -150 -1.5 -40 -0.6 -1240 -10.0 
June -110 -1.1 /-10 1.0.1 -1010 -8.2 
July 1-40 f.0.4 1-50 tO.7 -760 -6.1 
Aug. 1-160 1-1.6 1-120 1-1.7 1-220 fl.8 
Sept. 1-160 1-1.6 fl00 1-1.4 1-670 1-5.4 
Oct. 1.50 ';'0.5 1-30 1-0.4 1-2320 f18.7 
Nov. 1-120 1-1.2 -30 -0.4 1-2350 1-19.0 
Dec. 1-100 1-1.0 1-30 1-0.4 1-1230 /-9.9 

Ampl.of Variations: 1.1 0.8 9.2 
Add. Ratio: 0.196 0.198 0.191 
Hu1 t. R.'t tio: 0.199 0.230 0.179 
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TA3LE IX ----
Typica1 Seasonal Variations in ~mplo~T.1ent 
in vlholesale Trade, for Canada. 

1. Seasona1 Variations in abso1ute figures; 
2. Seasona1 Variations in Percentages; 

1947 - 1951 1932 - 1939 
r.Ionth (1) (2) (1) (2) 
January -660 -0.7 -370 -1.2 
February -1200 -1.2 -580 -1.9 
Harch -1630 -1.6 -76Q -2.5 
April -2180 -2.2 -640 -2.1 
Hay -2360 -2.3 -490 -1.6 
June -1690 -1·7 -150 -0·5 
Ju1y -420 -0.4 -30 -0.1 
August 1-800 1-0.8 1-210 1-0.7 
September 1-1350 1-1.J 1-490 1-1.6 
October 1-21360 1-2.8 /-860 /-2.8 
Novelllber I-J110 /-J.l 1-830 1-2.7 
Decenber 1-2010 1-2.0 1-490 1-1.6 

Ampl. of Variations: 1.7 1.6 
Index of Similarity 0.62 
Add. Ratio 0.175 O.llJ · 
I:-:ult. Ratio 0.181 0.104 

TABLE X 

Typica1 Seasona1 Variations in Emp1o~~ent 
In Coal I.:ininf , by Province, 1947-1951. 

1. Seasona1 Variations in Absolute Figures; 
2. Seasonal Variations in Percentages; 

nova Scotia Alberta 
Nonth (1) ( 2) ( 1) ( 2) 
JanUê.ry -440 -J.4 1-540 1-7.1 
February 1-J2i) /-2.4 ~540 t7.1 
I-rarch -90 -Q·7 1-480 1-6.3 
A:9ril - 50 -0.4 1- 50 1-0.7 
Hay 1-20 1-0.2 -J60 -4.7 
June -110 -0.8 -520 -6.8 
July 0 0.0 -410 -5.4 
August 1-120 1-0.9 -490 -6.4 
September -110 -0.8 -240 -J.l 
October /-80 1-0.6 -160 -2.1 
November 1-90 1-0.7 1-120 ~1.6 
December 1-140 1-1.1 /-480 1-6.3 

Ampl • of Variations: 1.0 4.8 
Add. Ratio: 0.588 0.2J.ll+ 
Hult. Ra. tio : 0.604 0.237 

1922 - 1929 
(1) (2) 

-170 -0.6 
-540 -1.9 
-800 -2.8 
-740 -2.6 
-460 -1.6 
-290 -1.0 
1- 30 1-0.1 
1-260 1-0.9 
1-570 1-2.0 
1-660 1-2.3 
/-800 /-2.8 
1-600 /-2.1 

1.7 
0.62 
0.224 
0.175 

British Columbia 
(1) ( 2) 

/-40 
/-80 

1-1.7 
1-3.5 

1-80 1-3.5 
1-50 1-2.1 

0 0.0 
-JO -l.J 
-40 -1.7 
-50 -2.1 
-40 -1.7 
-70 -3.0 
-40 -1.7 

0.0 

1.9 
0.406 
0.394 
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Seasonal variations in employment are a relatively minor problem 

to the industry in Nova Scotia and British Columbia, but much more 

important in Alberta. This fairly acute local problem ia hidden 

in measures of seasonal variations obtained from national figures 

sinee employment in the other two provinces is more than twice 

as great as in the latter. 

Table X Seasonal Variations in Employment in 
Coal Mining, by Provlnce, 1947-1951. 
Page 76. 

The amplitude of seasona1 variatlons in emp10yment ln 

the industry ln Canada in the post-war period ls amaller than in 

either of the two pre-war periode for which seasonal variations 

have been computed. The seaaonal pattern has also undergone 

considerable changes as re!lected by the index of similarity. 

Since the non-seasonal 1evel within each of the three periode 

ie fairly constant, the mean deviations for both the additive and 

multiplicative assumptlone are approximately equal in these periods. 

The mean deviations for the three provinces are aIl greater than 

the devlations for Canada. The large values for the former are 

due to fairly significant irregular fluctuations whlch cancel out, 

to a certain extent l when added together, resulting in a more stable 

seasonal movement in canad~ than in any of its components. 

Table XI Seasonal Variations in Employment ln Coa1 
Mlning for Canada: 1947-1951; 1922-1929; 
1932-1939. Page 7S. 

c) . Al1 Other Group II Industries. 

The amplitude of variations in the remaining Group II 

industries show a range of from 1.0 p. o. in Motor Vehicle Parts 

and Accessories to 9.S p.c. in Other Beverages, with a mean of 
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TAI3L..'ti XI 

Seasonal Vari~tions in 3mp1oyment in Coal 
nining for Canada: 1947-1951; 1922-1929 ; 
1932-1939. 

( 1) Seasonal Variations in Abso1ute Figures; 
( 2) Seasona1 Vs riations in Percentages 

1947 - 1951 1932 - 1939 
Honth ( 1) ( 2) ( 1) ( 2) 
January 1-150 fO.6 fl, 690 f6.9 
February f890 !-3.7 1-1,']90 1-5.7 
IJlarch 1-530 !-2.2 1-930 f3. 8 
April ';'410 1-1.7 + 370 -1.5 
May -130 -0·5 -:;',590 -6.5 
June -760 -3.1 -1,660 -6.8 
July -590 -2.4 -1,930 -7.9 
August -590 -2.4 -1,660 -6.8 
September -490 -2.0 - 710 -2.9 
Oc tober -200 -0.8 t 680 f2. 8 
l~ovember 1-180 fO-7 1-1,390 f5.7 
Decer.làer 1-610 1-2.5 1-1,660 1-6.8 

Ampl. of Vo,riations: 1.9 5.3 
Index of Similarity: 0.39 
Add. P..c, tio : 0.209 0 .125 
Hult. Ratio: 0.199 0.125 

1922 - 1929 
(1) ( 2) 

fl,420 f4.8 
1-1,180 f4.0 
!- 60 1-0.2 
- 620 -2.1 
-1,000 -3.4 
-1,120 -3.8 
-1,060 -3.6 
-l,eoO -3.4 
- 650 -2.2 
1- 210 fO.7 
fl,l20 1-3.8 
1-1,420 /-4.8 

3.1 
0.32 
0.235 
0.236 
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2.4 p.c •• Most of the ltems are olustered ~ound thls Mean value. 

The active season for the lndustries belonging to the textile 

produots group. and to the olothing group, oocurs in late winter 

and early sprlng. For Most of the other industries the aotive 

season ooours ln the second half of the year with a peak around 

August. The Mean deviations show aeasonality to have bean additive 

in about half of the industries during the period studled. 

Table XII Typical Se~=onal Variations ln Employment in 
Group II Industries, for Canada, 1947-1951. 
Pages SOI SI, etc. 

. 
III. Seasonal Variations ln Employment in Group III Industries. 

a) Construction. 

Seasonal variations in aotivity in the construction 

industry have shown a steady decline in amplitude tbrough the 

years. The external oauses of seasonality, the olimatic oonditions, 

have not been subJeet to any monotonie change, but the internaI 

oauses of aeasonality whioh transmit the influence of these external 

faotors, have undergone substantial changes. Teohnieal changes 

have lessened the effeet of cold-weather on building, for example, 

conorets work can now be earried on under freezing temperatures. 

In lins with technieal advanees euatomary attitudes toward winter 

building have been slowly ehanglng, partly as a result of wartime 

experiences. Sinee winter work involves greater coste, the boom 

conditions of thie industry in the post-war period, with tbeir 

conoomitant disregard for costs within a certain range, have also 

helped to reduoe seasonal amplltude. The figures ln Table XIII 

comparing post-war and pre...-war seasonal movements in thls industry 

illustrate this statement. 
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TABLE XII 

Typical Seasonal Variations in Employment 
in Group II Industries, for Canada, 1947-1951 

(1) Seasonal Variations in J\.Dsolute Figures; 
(2) Seasonal Variations in Percentages; 

Bread and Other 
Bakery Products Other Beverages 

Eonth ( 1) ( 2) (1) (2) 
Jan. -120 -0.8 -250 -4.4 
FeD. -180 -1.1 -540 -9.5 
Iiar. -:310 -2.0 -620 -11.0 
Apr. -450 -3.0 -540 -9.5 
l.iay -420 -2.8 -210 -3.7 
June -170 -1.1 1-190 1-:3.4 
July 1-260 /-1.7 1-.710 1-12.5 
Aug. 1-380 I-Z.5 1-840 1-14.8 
Se:pt. 1-410 12.7 1-730 /-12.9 
Oct. 1-2J+o 1-1.6 1-160 /-2.8 
Hov. /-210 1-1.4 -150 -Z.6 
Dec. 1-210 ';'1.4 -340 -6.0 

Aopl.of variations:l.8 7.8 
Add. Ratio: 0.099 0.300 
l-mIt. Ratio: 0.087 0.219 

Textile Products Cotton Yarn and 
(except Clothing) Broad Woven Gds 

l'!onth (1) ( 2) (1) ( 2) 
Jan. /-50 /-0.1 -40 -0.2 
Feb. 1-590 fo.8 1-380 fl.5 
Har. 1-1760 /-2.4 f570 I-z.3 
Apr. 1-1710 I-Z.4 f500 fê..o 
r-!ay ';'680 1-0.9 ';'3Z0 /-1.3 
June -150 -0.2 1-60 1-0.2 
Ju1y -680 -0.9 -130 -0.5 
Aug. -1560 -2.2 -290 -l.Z 
Sept. -1220 -1.7 -530 -Z.l 
Oct. -980 -1.4 -420 -1.7 
lTov. -340 -0.5 -290 -1.2 
Dec. 1-200 1-0.3 -150 -0.6 

~\mp1.of Variations: 1.2 1.2 
Add. P.2.tio: 0.052 0.231 
Eu1 t. Rc'1.tio: 0.059 0.274 

Boots and Shoes 
(except Rubber) 
(1) (2) 
-410 -2.1 
1-290 1-1.5 
1-540 1-2.8 
1-590 1-3.1 
/-460 1-2.4 
-80 -0.4 
-230 -1.2 
-160 -0.8 
1-50 1-0.3 
-160 -0.8 
-520 -2.7 
-310 -1.6 

1.6 
0.152 
0.183 

1'1oo11en Goods 
(1) (2) 
/-20 ';'0.1 
1-290 1- 2 .0 
1-450 f3.1 
fL!.-40 1-3.0 
1-170 /-1.2 
1-20 -/0.1 
-140 -1.0 
-410 -Z.8 
-Z60 -1.8 
-350 -2.4 
-260 -1.8 
1-90 /-0.6 

1.7 
Q. m7 
Q .m6 

Other Leather 
Goods 

( 1) (2) 
-)LI<) -3.0 
1-120 1-1.1 
1-400 1-3.5 
l-'fll0 1-2.7 
1-80 1-0.7 
-180 -1.6 
-280 -2.5 
-310 -2.7 
-210 -1.9 
1-10 ';'0.1 
I-Ut) 1-1.4 
1-250 1-2.2 

2.e. 
0.089 
0.138 

Clothing (Tex-
tile & Fur) 
(1) ( 2) 
-2310 2.5 
flffJO f1.7 
1-2770 1-3.0 
1-3110 /-3.3 
1-2150 
1-230 

/-2.3 
1-0.2 

-1700 -1.8 
-3960 -~.2 
-2180 -2.3 
-460 -0.5 
/-500 ';'0.5 
I- Z90 /-0.3 

1.9 
0.146 
0.lZ2 
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TABLE XII (Continued) 

!-lents C10thing Wonen's Clothing Knit Goods Fur Goode 
Honth (1) (2) (1) ( 2) (1) ( 2) (1) ( 2) 
Jan. -920 -3.0 -830 -3.8 1-60 !-0.2 l;50 -1.1 
Feb. !-230 !-0.8 !-610 1-2.8 1-670 /-2.7 -200 _4.6 1 

Har. !-440 1-1.4 1-1160 1-5.3 1-770 !-3.1 -110 -2.5 
Apr. 1-680 1-2.2 1-1350 1-6.2 1-630 1-2.6 -60 -1.4 
rIay 1-610 1-2.0 1-920 /-4.2 1-290 f1.1 !-30 /-0.7 
June 1-380 1-1.3 -160 -0.7 -100 -0.4 1-110 1-2.5 
Ju1y 1-70 1-0.2 -980 -4.5 -530 -2.1 1-50 1-1.1 
Aug. ~750 -~.5 -1520 -7.0 -1120 ..1l5 .. -40 -0.9 
Sept. -530 -1.7 -580 -2.7 -860 -3·5 -50 -1.1 
Oct. -290 -1.0 t150 1-0.7 -1.1-10 -1.7 1-50 1-1.1 
l:ov. 0 0.0 I-?M'J 1-1.1 1-140 1-0.6 1-120 1-2.7 
Dec. 1-100 ';'0.3 -310 -1.4 1-510 1-2.1 ';'130 !-3.0 

Amp1.of Variations: 1.4 3.4 2.1 1.9 
Add. Ratio: 0.197 0.270 0.195 0.265 
!~ult. Ratio: 0.177 0.191 0.216 0.281 

Other Wood Agricu1 tura1 
Ha t s and Cap s Furniture Products Imp1ements 

Nonth (1) ( 2) ( 1) ( 2) ( 1) (2) (1) ( 2) 
Je,n. -180 -4.2 1-390 1-1.9 -400 -3.1 -390 -2.3 
Feb. 1-100 !-2.3 1:560 /-2.8 -740 -5.8 1-30 1-0.2 
!-{ar. 1-180 !-4.2 1-550 1-2.7 -580 -4.5 !-330 !-1.9 
Apr. ';'170 !-4.0 !-390 1-1.9 -~O -2.8 1-670 /:3.9 
;,ray ';'100 1-2.3 -20 -0.1 -230 -1.8 1-690 1-4.0 
June 0 0.0 -230 -1.1 1-90 1-0.7 1-580 !-3.4 
July -110 -2.6 -390 -1.9 1-410 1-3.2 1-44D 1-2.6 
Aug. -100 -2.3 -550 -2.7 1-410 !-3.2 .j.llO · 1-0.6 
Sept. 1-10 ';'0.2 -42.0 -2.4 1-500 1-3.9 -270 -1.6 
Oct. 0 0.0 -380 -1.9 .j.4lID fJ.4 -640 -3.7 
Nov. -50 -1.2 -120 -0.6 !-3W !-2.8 -870 -5.1 
Dec. -120 -2.8 1-330 /-1.6 I-no 1-0.9 -6fJJ -3.9 

}~l.of Variations 2.2 1.8 3.0 2.8 
Add. Ratio 0.217 0.312 0.178 0.288 
Eult.Ratio 0.214 0·315 0.167 0.304 
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TABLE XII (Continued) 

Hea ting & Cooking Eotor Vehic1e 
AV.f)liances Iron Castings Motor Vehlc1es Parts & Accessanes 

I-ionth (1) (2) (1) ( 2:' ( 1) (2) (1) (2) 
Jan. !-6IJ !-0.8 -J70 -1.9 -200 -0.7 -420 -2.J 
Feb. 1-140 !-1.7 1-400 -1-2.0 -680 -2.4 -290 -1.6 
Har. -10 -0.1 /-450 f2.J -26IJ -0.9 -110 -0.6 
.A.pr. -110 -l.J 1-490 1-2.5 -6Jo -2.2 !-20 1-0.1 
t!.ay -250 -J.1 !-240 /-1.2 -570 -2.0 /-180 1-1.0 
June -290 -J.6 /-50 I-g.J -60 -0.2 !-280 1.1.5 
Ju1y -240 -J.O -16IJ -0.8 1-610 /-2.2 !-J50 f1.9 
Aug. -120 -1.5 -540 -2.7 1-9KJ !-2.J 1-200 1-1.1 
Sept. -30 -0.4 -J80 -1.9 /-350 !-1.2 /-90 1-0.5 
Oct. /-160 !-2.0 -170 -0.9 1-500 !-1.8 0 0.0 
}:ov. /-330 1-4.1 ';90 -0.5 !-330 1-1.2 1-20 !-0.1 
Dec. /-36IJ .1-4.4 !-130 /-0.7 0 0.0 -J10 -1.7 

1.0 
P..mp1.of Vari['l,ti ons: 2.2 1.5 1.4 0.J59 
Add. Ratio: 0.248 0.087 0.288 0.300 
HuIt. Ratio: 0.269 0;.142 0.144 

Shipbuilding A1uminum 1Ton-Heta1lic 
and Repe,iring Products Einera1 Products Clay Products 

!·:onth (1:) ( 2 ) (1) (2) (1) ( 2) (1) ( 2) 
Jan. -176IJ -9.6 -200 -J.1 -830 -313 -220 -lj·.O 
Feb. -1270 -6.9 -150 -2.3 -710 -2.9 -270 -J+.9 
I·far. -410 -2.2 -100 -1.6 -930 -3.7 -340 -6.1 
Apr. /-420 !-2.3 1-40 /-0.6 -720 -2.9 -240 -4.3 
~ta:.i 1-430 1-2.3 /-170 !-2.7 -220 -0.9 -170 -3.1 
June 1-520 1-2.8 /-150 /-2.3 /-350 f1.4 1-110 !-2.0 
Ju1y !-380 /-2.1 1-190 !-3.0 /-720 -/-2.9 /-270 1-4'.9 
Aug. 1-630 1-3.4 1-70 /-1.1 1-830 I-J :~J 1-2J+O *4.3 
Seut. /-1010 1-5.5 1-10 -/-0.2 1-.730 1-2.9 f26IJ /-4.7 
Oct. f440 /-2.4 -60 -0.9 1-.450 f1.8 1-220 1-4.0 
Hov. f50 /-0.3 -20 -0.3 1-200 /-0.8 /-120 /-2.2 
Dec. -460 -2 • .5 -100 -1.6 1-100 1-0.4 1-30 fO.5 

Amp1.of Variations:3.5 1.6 2.3 3.8 
Add. Ratio: 0.149 0.486 0.149 0.163 
HuIt. Ratio: 0.216 0.463 0.108 0.156 
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TABLE XII ( Continued) 

Glass and Glass Products of Petro- Acids, Alkalis 
Products lemn and C oal and Salts Transportation 

Honth ( 1) ( 2) (1) ( 2) ( 1) (2) (1) (2) 
Jan. -160 -2.3 -170 -1.7 -150 -2.5 -5360 -2.2 
Feb. -120 -1.8 -300 -3.0 -80 -1.3 -10600 -4.4 
Nar. -170 -2.5 -210 -2.1 -80 -1.3 -11190 -4.7 
Apr. -80 -1.2 -150 -1.5 -60 -1.0 -9700 -4.0 
i-Iay 1-110 1-1.6 -90 -0.9 -60 -1.0 -7910 -3.3 
June 1-130 /-1.9 /-130 1-1.3 /-50 1-0.8 /-920 1-0.4 
July 1-260 1-3.8 1-240 1-2.4 /-170 1-2.8 1-6750 f2.8 
Aug. 1-200 1-2.9 1-310 1-3.1 1-80 /-1.3 1-11090 1-4.6 
Sept. 1-90 1-1.3 /-.260 1-2.6 /-140 1-2.3 1-9890 1-4.1 ' 
Oct. -60 -0.9 1-90 1-0.9 1-70 1-1.1 1-8540 1-3.6 
l!ov. -80 -1.2 -50 -0.5 -)0 -0.5 .j.4060 /-1.7 
Dec. -130 -1.9 -110 -1.1 -50 -0.8 1-3460 /-1.4 

ll.lnpl.of Variations: 1.9 1.8 1.4 3.1 
Add. Ratio: 0.396 0.070 0.312 0.149 
~,Iult. Ra. tio : 0.371 0.082 0.283 0.140 

S team P..ailways Truck 
':!:'ransportation Te le graphs Transportation 

r'lonth ( 1) (2) ( 1) ( 2) (1) ( 2) 
Jan. /-640 1-0.4 -120 -1.5 -100 -0.8 
Feb. -2330 -1 • .5 -190 -2.4 -350 -2.9 
Mar. -3610 -2.3 ...290 -3.6 -380 -3.2 
Apr. -3080 -1.9 -2)0 -2.9 -420 -~~.5 
!,iay -2330 -1.5 -220 -2.7 -170 -1.4 
June -1760 -1.1 -60 -0.7 /-200 1-1.7 
July f.850 1-0.5 f170 {-2.1 f170 1-1.4 
Aug. 1-3610 !-2.3 1-320 t 4 •O I-?Aü f2.0 
Sept. t3080 1-1.9 f3 20 1-4.0 1-180 /-1.5 
Oct. f3610 1-2.3 1-190 1-2.ù f290 /-.2.4 
nov. 1-1380 l-e.9 /-90 1-1.1 f280 ';'2.3 
Dec. -210 -0.1 ';'20 /-0.2 1-230 /-1.9 

Ampl.of Variations: 1.4 2.3 2.1 
Add. Ratio: 0.232 0.096 0.067 
nult. Ratio: 0.222 0.069 0.092 
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TABLE XII (Conc1uded) 

Grain storage and Zlectric 1ight 
31evators Warehouse Communications and Pm'ler 

i·ionth ( 1) ( 2) (1) (2) (1) (2) (1) ( 2) 
Jan. -50 -0.4 -80 -2.2 -580 -1.) -690 -2.1 
Feb. -570 -5.1 -210 -5.7 -900 -2.0 -1110 -).4 
Har. -770 -6.9 -250 -6.8 -980 -2.2 -1290 -4.0 
Apr. -630 -5.6 -270 -7.3 -?90 -1.7 -1400 -4.3 
Hay -280 -2·5 -130 -3.5 -620 -1.4 -1120 -3.5 
June -140 -1.2 1-70 1-1.9 /-90 1-0.2 !-110 /-0.) 
Ju1y /-70 /-0.6 /-2G ';'0.5 /-830 1-1.8 1-1050 1-3.2 
Aug. 1-80 !-0.7 1-100 f2.7 !-1480 !-3.3 /-1720 1-5.3 
Sept. :;"170 f1.5 f70 !-1.9 1-1160 !-2.5 1-1670 1-5.2 
Oct. 1-760 f6.8 1-200 /-5.4 1-470 /-1.0 1-760 1-2~4 
Hov. 1-800 f7.1 1-320 !-8.6 .;.W 1-0.1 /-290 ';'0.9 
Dec. 1-590 1-5.3 I-IW /-4.3 -190 -0.4 -20 -0.1 

Amp1.of Variations:3.6 4.2 1.5 2.9 
Add. Ratio: 0.097 0.157 0.100 0.068 
HuIt. Ratio: 0.119 0.157 0.179 0.157 

Other Pub li c Rote1s and Launclries and 
Utilities Services Restaurants Dry Cleaning Plants 

Month (1) ( 2) (1) (2) (1) ( 2) (1) (2) 
JAIr. -140 -3.2 -2400 -3.1 -1550 -3.3 -510 -2.6 
Feb. -140 -).2 -2690 -3.5 -2070 -4·5 -3W -1.8 
Iiar. -210 -4.8 -3490 -4·5 -2610 -5.6 -530 -2.7 
Apr. -170 -3.9 -3040 -3.9 -2530 -5-5 -290 -1.5 
~,by -60 -1.4 -2020 -2.6 -1810 -3.9 1-100 1-0.5 
June /-70 /-1.6 -60 -0.1 -l.j.2Q -0.9 1-310 1-1.6 
July /-110 /-2..5 1-34D0 1-4.4 1-2390 1-5.2 /-500 !-2.8 
Aug. 1-.190 !-4.4 1-5090 /-6.5 ~4200 1-.9.1 1-450 /-2.3 
Sept. !-170 /-3.9 1-.4690 /-6.0 ';'4120 /-8.9 1-210 1-1.1 
Oct. 1-120 1-2.8 ;'2030 1-2.6 !-172O 1-3.7 /-210 1-1.1 
l:Tov. 1-60 !-1.4 -240 -0.3 -370 -0.8 1-80 1-0.4 
Dec. 0 0.0 -1220 -1.6 -1090 -2.4 -180 -0.9 

p~l.of Variations:2.8 3.) 4.5 1.6 
Add. Ratio: 0.229 0.020 0.040 0.168 
f·ru.lt. Ratio: 0.201 0.036 0.028 0.170 



- 85 -

TABLE XIII 

Typica1 Seasona1 Variations in Emp10yment in 
Construction, for Canada. 

(1) Seasona1 Variations in Abso1ute Figures; 
(2) Seasona1 Variations in Percentages; 

1947 - 1951 1932 - 1939 
Month ( 1) ( 2) (1) ( 2) 
January -21,040 -11.0 -11,760 -17.4 
February -34,2.30 -17.9 -14,400 -21.3 
~rarch -40.820 -21.4 -13,050 -19.3 
April -36,860 -19.3 -15,580 -22.9 
May -19.360 -10.1 -10,910 -14.8 
June 1- 1,860 1- 1.0 1- 1,350 1- 2.0 
July 1-16,600 1- 8.7 1-10,680 1-15.8 
August 1-29,430 /-15.4 {-13,52O 1-20.0 
September 1-32.790 1-17.2 1-14,870 1-22.0 
October /-29,790 /-15.6 1-15,140 /-22.4 
November 1-25.960 1-13.6 1- 9,800 /-14.5 
December /-15.890 1- 8.3 - 1,150 - 1.7 

Amp1 of Variations: 13.3 16.2 
Ino.ex of Similarity 0.79 
Add. Ratio: 0.068 0.345 
~iult. Ba. t io : 0.061 0.255 

TABLE XIV 

1922 - 1929 
(1) ( 2) 

-15,140 -25.7 
-18,500 -31.4 
-18,500 -31.4 
-18,330 -31.1 
- 8,600 -14.6 
1- 6,540 1-11.1 
/-17,680 1-30.0 
/-21,3~ /-36.3 
1-18,7 1-31.8 
1-14,140 1-24.0 
1- 7,190 /-12.2 
- 6.360 -10.8 

24.2 
0.66 
0.242 
0.065 

Measures of Short-Time Changes in Seasona1ity in Construction 

May - ~~ay 1947 - 1948 1948- 1949 1949 - 1950 1950 - 1951 

r 0.99 0.997 0.996 0.9 
b 1.09 1.08 1.05 0.93 
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Table XIIL Typical Seasonal Variations in Employment 

in Construction, for Canada, 1947-1951; 1932-1939; 1922-1929 on 

Page 85. 

As was to be expected from the sma11 values obtained 

from the mean deviut1cns in the ~ddit1ve or multiplicative 

test, the seasona1 pattern and amplitude hava not varied great1y 

during the 1947-1951 periode The rand b values for four 12-

month, May to May, periods, given in Table XIV show 11ttle 

change. 

Table XIV. Measures of Short-Time Changes in 

Seasonality in Construction on page 85. 

The two major component il~dustries of the Constru.Jtion 

industry group; Buildings and Structures, and Highways, Bridges 

afid Street Constructivr.} hav~ different amplitudes, the latter 

bein~ more than t"wice as great ad the former. It is still very 

difficu1t to bui1d roads in the winter in Canada. Substantial 

differences also eXist wlthin each of these industries in 

dlfferent provinces due to different climatic conditions. 

Table XV. Typical Seasona1 Variations in Emp1oy

ment in Building and Structures ln Canada and provinces, 1947- " 

1951 on Pa~e $7. 

Table XVI. Typica1 Seasonal Variations in Emp1oy

ment in Hlghwaya, Bridges, and Street Construction, Canada 

and irovinces 1947-1951 on Page 88. 

b) Forestry (Chlef1y logging) 

The amplitude of the seasona1 movement in Forestry 
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TABLE xv 

Typica1 Seasona1 Variations in Emp10yment 
in Buildings and Structures, Canada and the 
Provinces, 1947-1951. 

( 1) Seasona1 Variations in Abso1ute Figures; 
(2) Seasonal Variations in Percentages; 

Canada Uova Scotie Q,uebec Ontario 

Month (1) ( 2) ( 1) (2) (1) ( 2) ( 1) (2) 
January - 7,610 - 6.6 -220 - 5.0 -2870 - 9.4 -1910 - 4.0 
February -12,430 -10.7 -390 - 8.9 -4220 -13.8 -3370 - 7.0 
March ~15,290 -13.2 -710 -16.2 -5520 -18.0 -4410 - 9. 2 
April -13,670 -ll.8 -350 - 8.0 -5390 -17.6 -3820 - 8.0 
May - 9,750 - 8.4 -620 -14.1 -3610 -ll.8 -2580 - 5.4 
June - 1,420 - 1.2 -260 - 5.9 - 480 - 1.6 -7~ - 1.6 
July /- 5,460 1- 4.7 -180 - 4.1 /-1860 1- 6.1 1-16 /- 3.4 
August f 9,280 1- 8.0 /- 50 /- 1.1 ~950 1-12.9 1-1970 1- 4.1 
September 1-12,860 1-11.1 f670 f15.3 980 1-16.2 1-2880 1- 6.0 
October 1-12,480 fl0.8 1-680 1-15.5 1-4590 /-15.0 /-3380 1- 7.0 
November 1-12,520 1-10.8 /-770 1-17.5 1-4010 /-13.1 /-4040 1- 8.4 
December 1- 7,560 1- 6.5 /-540 1-12.3 1-2660 1- 8.7 1-2960 1- 6.2 

Amp1. of Variations: 8.7 10.3 12.0 5.9 
Add. Batio: 0.153 0.199 0.082 0.166 
NuIt. Batio 0.077 0.233 0.069 0.076 

Hanitoba Saskatchewan Alberta British Columbia 

Honth (1) ( 2) ( 1) (2) ( 1) (2) ( 1) ( 2) 
JanuË:ry - 620 -10.4 -460 -13.0 -550 -10.6 -1410 -12.1 
February -1100 -18.4 -740 -20.9 -660 -12.8 -1500 -12.9 
March -ll40 -19.1 -870 -24.6 -900 -17.4 -1320 -ll.3 
April - 960 -16.1 -880 -24.8 -810 -15.6 -520 - 4.5 
Hay - 910 -15.2 -520 -14.7 -390 - 7.5 -160 - 1.4 
June - 380 - 6.4 r 160 t 4.5 Y'320 .,« 6.2 .,c62G " 5.~ July 1-360 1- 6.0 1-430 1-12.1 1-460 1- 8.9 1-630 /- 5. 
Aueust 1- 790 1-13.2 1-670 /-18.9 1-710 /-13.7 /-690 1- 5.9 
September 1-1090 f18.2 f5 80 /-16.4 1-680 /-13.1 1-1510 1-13.0 
October /-1080 1-18.1 1-560 f15.8 1-530 1-10.2 t1010 /1- 8.7 
November /-1240 1-20.7 1-790 1-22.3 1-470 1- 9.1 1490 1- 4.2 
December 1- 520 1- 8.7 1-280 1- 7.9 1-120 /-2.3 1- 30 /- 0.3 

Amp1. of Variations: 14.2 16.3 10.6 7.1 
Add. Ratio: 0.125 0.054 0.284 0.130 
Mult. Batio: 0.089 0.071 0.103 0.128 
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TABLE XVI 

Typical Seasonal Variations in Employment in 
Highways, Bridges and Street Construction, 

Canada and the Provinces, 1947-1951 

( 1) Seasonal Variations in Absolute Figures; 
( 2) Seasonal Variations in Percentages; 

Canada Hova Scotia He,·; Brunswick Q.uebec 
I\[onth (1) ( 2) ( 1) ( 2) (1) (2) (1) (2) 
Jan. -13,670 -17.9 -3460 -31.1 -1020 -16-1 -4210 -20 .4 
Feb. -21,960 -28.8 -3520 -31.6 -2510 -41.4 -7090 -34.4 
Har. -25,800 -33.8 -6070 -54.5 -2810 -46.3 -7700 -37.4 
Apr. -23.070 -30.2 -5310 -47.7 -1830 -30.2 -8590 -41.7 
May - 9,740 -12.7 -3710 -33.3 1-510 1- 8.4 -2000 - 9.7 
June 1- 3,160 1- 4.1 -1320 -11.8 /-1330 1-21.9 /-1350 1- 6.6 
July /-12,300 1-16.1 1-2680 1-24.1 /-1260 1-20.8 /-3040 1-14.8 
Aug. 1-2D ,500 /-26.8 1-3530 ';'31.7 1-1450 /-23.9 1-7470 !-36.3 
Sept. 1-19.310 1-25.J I-34JO 1-30.8 1-1630 1-26.9 1-6290 I-JO.6 
Oct. 1-17,000 1-22.3 /-5060 /-45.l.j, 1-1140 /-18.8 /-4930 /-2J.9 
l~ov • ,L13,410 1-17.6 /-4980 /-44.7 1- 250 1- 4.1 1-4170 ,L20.J 
Dec. /- 8,450 1-11.2 1-3680 /-3J.0 /- 600 1- 9.9 1-2380 1-11.6 

AmP1.of Variations: 20.6 35.0 22.4 24.0 
Add. Ratio: 0.103 0.245 0.188 0.082 
ltult. Ratio: 0.092 0.IJ5 0.154 0.069 

Ontario Saskatchewan Alberta British Columbia 
I·Ionth (1) ( 2) ( 1) ( 2) ( 1) (2) ( 1) (2) 
Jan. -1550 - 8.2 - 640 -20.3 - 550 -11.1 -1170 -14.0 
Feb. -2JOO -12.2 -lJ60 -43.2 -1420 -28.6 -1580 -18.9 
Mar. -3460 -18.J -1380 -43.9 -1430 -28.8 -1630 -19.5 
Apr. -3000 -15·8 -1350 -42.9 -14)0 -28.8 -940 -11.2 
Hay -1790 - 9 • .5 -1210 -38 .5 - 630 -12.7 - 220 - 2.6 
JunEl 1- 210 /- 1.1 /- 610 /-19.4 f 380 .;. 7.6 1- .500 /- 6.0 
July t 1570 1- 8.2 t 940 /-29.9 1- 730 1-14.7 /-1030 1-12.3 
Aug. 1-3000 +15.7 1-1150 /-36.6 /-1090 /-21.9 /-lJ50 1-16.2 
Sept. /-2860 1-1.5.0 ';'1190 /-37.8 /-1250 /-2.5.2 /-1290 /-15.4 
Oct. /-2180 1-11.4 1- 980 1-31.2 /-1380 /-27.8 1- 860 ,LI0.3 
Hov. ,L1540 /- 8.0 1-640 .j.20.3 ,L 590 /-11.9 ,L 580 /- 6.9 
Dec. /- 840 1- 4.4 /- 420 1-13.4 1- 50 /- 1.0 70 - 0.8 

Ampl.of Variations: 10.7 31·5 18.3 Il.2 
Add. Ratio: 0.113 0.030 0.228 0.185 
r..rult. Ratio: 0.110 0.018 0.111 0.129 
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in the post-war period is much smaller than in the pre-war 

years. The seasonal pattern has also undergone substantial 

changes, the trough month moving from late to early summer, 

reflecting perhaps the increased importance of late summer 

and faI1 activity in British Columbia. Seasonality of empIoy

ment is clear1y multiplicative in aIl these periods. 

Table XVII. Typical Seasonal Variations in 

Employment in Forestry25 in Canada, 1947-1951; 1932-1939; 

1922-1929 on Page 90. 

An unexpected difference between the results for 

British Columbia on the one hand, and Quebec and Ontario on 

the other, is that seasonality in the former seems to be 

additive while in the latter multiplicative. This may be due 

to the higher percentage of firms in British Columbia working 

the year round. In the east, the hiring and cutting in the 

winter months depends on the market expectations for the coming 

year. The greater the actual (or expected) demand the greater 

the employment in these monthe. If the demand le hlgh enough 

certain firme will lengthen thelr periods of operation to 

lnclude "unseasonal" months, but the main impact will be on 

the peak months. In British Columbia however, where the 

25 - The classification Forestry used for the employment figures 
in 1947-1951, and the classification Logging used for the 
pre-war figures are not strict1y comparable, the former 
grouping being slightly broader, the difference however 
is not large enough to explain the significant changes 
that have taken place in the two periode. 
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TABLE XVII 

Typical Seasonal V~riations in 3mployment 
in Forestry 5, for Canada 

(1) Seasonal Variations in Absolute Figures; 
(2) Seasonal Variations in ~ercentages; 

1947-1951 1932-1939 1922-1929 
aonth (1) ( 2) (1) (2) ( 1) 
Jan. 1- 23,900 1-30.0 1-17,940 1-50.9 /-12,920 
FeD. 1-15,520 1-19~5 1-15,830 1-44.9 /-15,850 
Har. 1-11,690 1-14.7 /- 7,160 1-20.3 1-12,730 
Apr. - 6,390 - 8.0 - 8,:710 -24.7 - 6,410 
l'Iay -28,870 -36.3 -11,810 -33.5 - 7,910 
June . -16,860 -21.2 - 9,870 -28.0 - 5,920 
July -11,190 -14.1 -10,640 -30.2 -10,220 
Aug. -14,180 -17.8 -13,390 -38.0 -12,860 
Sept. -13, 660 -17.2 -14,910 -42.3 -10,420 
Oct. - 1,970 - 2.5 - 6,130 -17.4 - 5,500 
Nov. .j.15,760 /-19.8 1-11,070 1-31.4 1- 3,940 
Dec. /-26,180 .j.32 .9 /-23,620 .j.67.0 /-13,770 

lill!pl.of -variations: 19.5 35.7 30.3 
Index of Simi1arity: 0.53 0.56 
Add. Ratio: 0.236 0.307 0.147 
Hult. Ratio: 0.116 0.097 0.103 

( 2) 
1-39.7 
/-48.7 
139.1 
-19.7 
-24.3 
-18.2 
-31.4 
-39.5 
-32.0 
-16.9 
f12.1 
1-42.3 



- 91 ... 

eeasonal variations occur mainly in the inland operations, with 

coastal firms maintaining fairly steady employment, changes in 

demand may affect seasonal and "non-seasonal" firms unequally, 

producing changes in the amplitude of variations that can be 

more satisfactorily explained by reference to the affect of 

irregular influences than to changes in the non-seasonal level 

of activity. 

Table XVIII. Typical Seasonal Variations in 

Employment in Forestry for Quebec and British Columbia, 194-7-

1951 on Page 92. 

The seasonal patterns for Canada and Quebec are 

fairly constant from year to year in the post-war period, 

but the pattern in British Columbia has bean subject to marked 

irregular changes due mainly to adverse weather conditions. 

Practically aIl woods operations were stopped for a time in 

the summer of 1951 due to drought. The amplitude ratios for 

this province are not too reliable in view of these erratic 

changes in pattern. 

Table XIX. Short-Time Changes in Seasonality 

of Employment in Forestry on Page 92. 

c) Pulp and paper Mille 

Of the three industries, ohosen for separate 

oomment here, whose seasonal variations are due to difflculties 

in produolng under adverse weather oonditions, the amplitude 

of variations is amallest ln the Pulp and Paper lndustry. 

This la becauae the main operations in thls industry are not 
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Typical Seasonal Variations in 3mployment in Forestry 
by Province, 1947-1951 

(1) Seasonal Variations in Absolute Figures; 
(2) 0easonal Variations in Percentages; 

Quebec Ontario British Columbia 
Honth (1) ( 2) ( 1) (2) (1) ( 2) 
Jan. /-r13,140 1-39.8 1-7,300 {-32.7 -1,'340 - 9.0 
Feb. 1- 8,640 1-25.6 1-7,660 1-34.3 -4,150 -27.8 
l,rar. f 6,890 f20.4 1-6,370 1-28.6 -3,700 -24.8 
April - 4,720 -14.0 - 160 - 0.7 -1,650 -11.1 
Uay -17,200 -51.0 -8,790 -39.4 1- 390 1- 2.6 
June - 9,430 -28.0 -6,140 -27·5 1-1,550 fl0.4 
July - 7,110 -21.1 -5,270 -23.6 1-1,610 t 1O •S 
Aue. - 7,020 -20.8 -6,060 -27.2 f 860 1- 5.8 
Sept. - 6,640 -19.7 -5,240 -23.5 1-1,250 t 8.4 
Oct. 770 - 2.3 - 900 - 4.0 t1 ,770 1-11.9 
Hov. t 9,630 .j.2J3.6 1-3,810 f17.1 1-2,090 1-14.0 
Dec. f14,350 ';'42.6 ';'7,390 1-33.1 {-1,360 .j. 9.1 

Ampl.of -variations: 26.2 24.3 12.1 
Add. Ratio: 0.171 0.194 0.263 
HuIt. Ratio: 0.119 0.127 0.351 

T.AJ3LE XIX 

Ileasures of Short-TiEle Changes in Seasonali ty of Br:r.p1oyment in Forestry, 
1947-1951 

Region l,leasure 1947 1948 1949 1950 1951 

Canaè..a. r 0.92 0.98 0.97 0.90 0.98 
b 0.98 1.23 1.01 0.89 0.79 

i,{,uebec r 0.94 0.99 0.98 0.93 0.98 
b 0.87 1.20 1.17 0.99 0.75 

British r · 0.78 0.91 0.97 0.97 0.63 
Columbia b 0.42 0.90 1.68 1.44 0.61 
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affeoted by olimate, being eheltered in plants, it ie eubeidiary 

aotivities oarried on out of doors whioh aooount for the season

al variatione in thie industry.26 The main euoh aotivity 

whioh ie dieoontinued in the winter monthe ie in the prepar

ation of logs for the mille, suoh as "barking". 

There is some regional variation in this industryls 

seasonal movement, both with regard to amplitude and to pattern. 

The British Columbia mille have the smallest amplitude while 

those in Quebeo have the largest. The disorepanoy between 

British Columbia and Quebeo oan perhaps be explained by the 

milder British Columbia olimate, but is not obvious why the 

size of the amplitude in Ontario is oloser to the British 

Columbia than to the Quebeo value. 

Table XX. Typioal Seasonal Variations in 

Employment in Pulp and Paper Mills, by Provinoe, 1947-1951 on 

Page 94• 

The amplitude of variations are roughly the same 

ln the pre-war and post-war periode. Some ohanges have ooourred 

in the seasonal pattern and in the nature of seasonality as 

indioated by the additive or multiplioative test. In the twenties 

the differenoee between the amplitude of variations in eaoh 

year were more subjeot to irregular influenoes than to ohanges 

in the non-seasonal level. In the two later periods the 

opposite is the oase, seasonality being multiplioative. 

26 - Some of the seasonal movement may also be due to shortage 
of raw materials, i.e. logs, in the late winter beoause 
of limited storage facilities. 
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TABIiEl xx: 

Typical Seasonal Variations in Employment 
in Pulp and Pa:per Mills, by Province, 

1947-1951 

(1) Seasonal Variations in Abso1ute Figures; 
(2) Seasonal Variations in Percentages; 

He,-; Brunm'lick Q.uebec Ontario 
l-ionth ( 1) ( 2) ( 1) ( 2) (1) (2) 
Jan. -180 -5.2 -11)0 -4.7 -6)0 -).7 
Feb. -2)0 -6.7 -1350 -5.6 -460 -2.7 
Har. -2)0 -6.7 -1)2-0 -5.7 -4)0 -2·5 
Apr. -200 -5.8 -1200 -5·0 -500 -2.9 

British Columbia 
(1) ( 2) 
-100 -2.2 
-120 -2.6 
-1)0 -2.9 
-1)0 -2.9 

gay - 80 -2.3 - 700 -2.9 -480 -2.8 -100 -2.2 
June ';'110 . .j.3.2 1- 390 1-1.6 1- 20 1-0.1 - 10 -0.2 
July 1-170 1-4.9 f1270 f5.3 1-560 /-).3 ';'150 f3.) 
Aug. 1-180 1-5.2 /-1550 1-6.4 1-750 1-4.4 /-140 ';').1 
Sept. ';'200 f5. 8 .j.1490 1-6.2 ';'780 ';'4.6 .;. 90 ';'2.0 
Oct. 1-2D0 1-5.8 1-1010 1-4.2 .j.470 1-2.8 .;. 80 ';'1.8 
Hov. 1 90 1-2.6 1- 420 /-1.7 1- 90 ';'0.5 1- 80 ';'1.8 
Dec. -20 1-0.6 - 310 -1.3 -120 -0.7 .f. 70 1-1.5 

Ampl.of Variations: 4.6 4.2 2.6 2.2 
Add. Ratio: 0.225 0.084 0.144 0.401 
HuIt. Ratio: 0.237 0.058 0.118 0.)90 
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Table XXI. Typioal Seasonal Variations in Employ

ment in Pulp and Paper Mil1s for Canada, 1947-1951; 1932-1939; 

1922-1929 on ~age 96. 

d) All Other Group III Industries 

The remaining Group III industries also have thelr 

trough period in the winter months, with the aotive season 

oocurring in the summer and fa11 months. The amplitude of 

variations are quite large with, exoepting Oil and Natural 

Gas, small values for the mean deviations obtalned in the addi

tive or multiplicative tests. In all cases the difference 

between the additive and multiplicative values ie small 

indlcating once more that the irregular faotors influencing 

the amplitude of variations are as important as the ohanges 

in the non-seasonal level for the period covered in this study.27 

Table XXII. Typical Seasonal Variations in 

Employment in Group III Industries, for Canada, 1947-1951 

on Page 97. 

27 - A comparison of the mean dev1at10n values, obta1ned in 
the additive or multiplioative test, for industry groups 
and for their component 1ndustr.les, and for an industry 
using national figures and for the same industry by pro
vinces, confirms Woytlnsky's finding with Amer1can data, 
that seasonallty apparently var1es widely for individual 
industries, but not so wldely for industry groups. W.B. 
Woytinsky, Op. Cit. 
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TABLE: nI 

Typical Seasona1 Variations in Bmp10yment 
in Pulp and Paper Bills, for Canada. 

(1) Seasona1 Variations in Abso1ute Figures; 
(2) Seasona1 Variations in Percentages; 

1947-1951 1932.-1939 
Honth ( 1) ( 2) (1) (2) 
Jan. -2,090 -4.1 -1,110 -4.2 
Feb. -2,280 -4.5 -1,350 -5.1 
Har. -2,280 -4.5 -1,410 -5.3 
April -2,060 -4.1 -1,140 -l~.3 
May -1,330 -2.6 - 980 -3·7 
June f 540 f1.1 /- 290 fl.1 
July /-2,230 /-4.4 f1,030 f3.9 
Aug. ';'2,750 /-5.4 /-1,4&J ';5.5 
Sept. /-2,690 ';5.3 /-1,300 1-4.9 
Oct. /-1,770 !-3.5 /-1,090 /-4.1 
Hov. 1- 660 /-1,3 /- 900 /-3.4 
Dec. - 560 -1.1 80 -0.3 

Ampl.of Variations: 3.5 3.8 
Index of Similarity: 0.81 
Add. Ratio: 0.111 0.180 
HuIt. Batio: 0.083 0.150 

1922-1929 
(1) ( 2) 
-1,810 -6.2 
-1,370 -4.7 
-1,110 -3.8 
-1,G20 -3.5 
- 320 -1.1 
/- 930 ';'3. 2 
/-1,400 /-4.8 
';'1,430 /-4.9 
1-1,400 /-4.8 
.;. 910 !-3.1 
.;. 230 ';'0.8 
- 530 -1.8 

3.6 
0·75 
0.102 
0.136 
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T.Al3LE XXII 

Typical Seasona1 Variations in Ernployment 
in Group III Industries, for Canada, 1947~1951 

(1) Seasonal Variations in Abso1ute Figures; 
( 2) Seasonal Variations in Percentages; 

Oil and Non-l·Letal 
IJatural Gas Bining 

Nonth (1) (2) (1) (2) 
Jan. -330 -5.0 - 800 -7.2 
Feb. -4LKJ -6.6 -1010 -9.1 
March -430 -6.5 -1020 -9.1 
April -390 -5.9 - 770 -6.9 
t!ay -)40 -5.1 -470 -4.2 
June 1- 80 1-1.2 /- 130 /-1.2 
July +270 /-4.1 1- 790 1-7.1 
Aug. !-410 1-6.2 1-1220 1-10.9 
Sept. 1-410 1-6.2 ,L1150 1-10.3 
Oct. 1-290 1-4.4 1- 580 1-5. 2 
}Jov. 1-310 1-4.7 1-240 /-2.1 
Dec. 1-150 !-2.3 - 60 -0.5 

Amp1.of Variations: 4.9 6.2 
Add. Ratio: 0.193 0.086 
Hult. Ratio: 0.216 0.084 

Steam Raili-mys: 
Haintenance of Ways & 

Month 
Jan. 
Feb. 
Harch 
April 
He"y 
Ju.'1e 
July 
Aug. 
Sept. 
Oct. 
ITov. 
Dec. 

Structures 
(1) 
-2840 
-2590 
-1820 
-2210 
-4650 
- 310 
1-1830 
1-3920 
1-3890 
1-3070 
1-1780 
- 120 

L~l.of Variations: 6.2 
Add. Ratio: 0.092 
Hult. Ratio: 0.072 

(2) 
- 7.3 
- 6.6 
- 4.7 
- 5.7 
-11.9 
- 0.8 
1- 4.7 
1-10.0 
1-10.0 
1- 7.9 
1- 4.6 
- 0.3 

Sm.. and Planing Water 
l.fills Transportation 

(1) (2) (1) ( 2) 
-4250 -8.3 -2560 -8.7 
-4070 -8.0 -6570 -22.3 
-3540 -7.0 -6550 -22.2 
-2720 -5.3 -4990 -16.9 
-2480 -4.9 - 480 - 1.6 
1-1110 /-2.2 /-2750 1- 9.3 
1-3880 1-7.6 f.3760 1-12.7 
1-5020 !-9.9 1-3920 1-13.3 
/-4760 1-9.3 1-3500 1-.11.9 
1-3200 1-6.3 1-3040 fl0.3 
1-1140 1-2.2 /-1890 1- 6.2 
-2100 -4.1 /-2310 1- 7.8 

6.3 11.9 
0.070 0.026 
0.077 0.053 



CHAPT ER IV 

.SEASONAL EMPLOYMENT 

A. The Concept and Measurement 

Typical seasonal variations in employment indicate 

the extent to which employment has, on the average, been re-
l 

distributed by seasonal factors within a twelve month periode 

This redistribution of employment is brought about by the 

creation and suspension of "seasonal" jobs depending on whether 

or not the seasonal factors are propitious for the particular 

type of economic activity being considered. Since seasonal 

variations have a twelve month period the creation and suspen

sion of aIl "seasonal" jobs will be repeated every twelve 

months. This repetitlve characteristic serves to distinguish 

Il seasonal" j obe from other type s of jobs, and thus "seasonal ll 

employment from other types of employment. Ma.k.ing use of it 

we define seasonal employment as recurrlng employment lasting 

for at least one, but not more than eleven, months of the 

year. This deflnitlon allows us to measure seasonal employ-

ment from typical seasonal variations in employment. 

a) To simplify the discussion in its tiret stages we 

assume that the level of non-seasonal employment ls constant 

throughout the period under consideration, and make use of 

Figure 1. 

l - In other words figures representlng seasonal variations 
in employment indicate the extent to whlch "normal" 
seasonal factors can be expected to increase or decrease 
employment in each month over the non-seasonal level. 
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x = Average actual employment 

E ,"1 P ~ 0 y ,.,. e '" T 

F/~(L(tE 1 

15, t3, etc., are the typical seaeonal variations for January, 

February, etc. 

Making use of our definition we see that eeaeonal 

employment in January is ten, that ie ten of the Jobs available 

ln January do not la st for a contlnuous twelve-month perlod. 

Slmllarly seasonal employment ln February 18 eight, in March 

six, etc •• The general rule is obviousi "The amount of 

seaeonal employment for any month can be obtalned by subtractlng 

trom this month'e typical seaeonal value the trough month's 

value. " 
2 

b) Assume a changing non-seasonal level of employment. 

Average actual employment Î 

\.. .. 211 'fi .!.eRII~E /110", -Sl"'~.".~ 
~ t5' 
~ +3 '1' __ -~-r-- _ '-EVE'- cf! 

~ +1 T:f-'~l ' 
() -, \ \ 
~ L -3 ~51 -'f j 

~ l ~ 
T F ~. 1J .--"':..~ :....-~{_.-:, J::o.... _~~~~s~. _-+9--111

1-' -....;!>t.----

x = 

tMPJ..OYM1l:.NT 

Flt;"u.. ~e a 
The typical seasonal varlations are the sarne as ln Flg. ~ 

2 - This le slmilar to the rule used by Woytlnsky, op.clt.,30-33. 
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The use of our defin1tion of seasonal employment in 

this case requires more sophistication. In our first example 

lt was obvious that ten of the Jobs available in January dis

appear in June, and reappear again ln the following January, 

but thls la not the case when Don-seasonal employment is rising 

(falling). The number of jobs disappearing ie ten mlnus the 

non-seasonal increase (decrease) from January to June, while 

the number appearlng from June to January is ten plus the non

seasonal increase (decrease) in this interval. 

The observed changes in total employment are always 

net changes, the resultants of changes in seasonal, and ' in non

seasonal, employment. For analytical purposes it is necessary 

to go beyond the net changes to their components. Comparing 

the example ln Figure 2 with the example in Figure l, we see 

that the difference in total employment in June as compared 

to January ls due sOlely to differences in the non-seasonal 

level of employment. The redistributlon of employment by 

seasonal factors ls the same in both cases, and thus seasonal 

employment, which ie the result of this redistribution, should 

be the same in both cases. The amount of seasonal employment 

for any particular month can still be found by subtraction from 

the month's seasonal devlatlon, the trough month's deviation. 

In other words, ' aIl that is needed for estimating seasonal 

employment, say, for an lnduetry, is lts set of typlcal season

al variations ln employment, the movement of non-seasonal 
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employment is irrelevant. 3 

B. Interpretation of Measures of Seasonal Employment 

The measure of seasonal employment, as defined 

above, for any particular month, lndicates the maximum number 

of jobs, existing ln that month, which will dlsappear at soma 

time during the succeeding eleven months (appear again in twelve, 

disappear agaln in eleven, etc.), if non-seasonal employment 

remains constant. The usefulness of the figure is limited by 

the fact that it is indefinite in a certain range, it indicates 

the number that will dlsappear, at some time in the succeeding 

year, but does in no way de scribe the manner in which they 

will disappear, whether abruptly or gradually. This defect 

oan be remedied by listing the month-to-month changes in 

seasonal employment. 

The seasonal employment figures arranged in this 

manner indicate the typioal changes in seasonal employment from 
4 

one month to the other. The difference between these values 

3 - This ls strictly the case only when aeasonality ia additive, 
when seasonallty ie multlplicative the redistribution of 
employment due to seasonsl factors ohanges, in absolute 
values, as non-seasonal employment changes, thue altering the 
amount of seasonal employment. But given the redistribution 
effect in absolute numbers, the multiplicatlvity of season
ality does not affect our general rule. 

4 - When seasonality is multiplicative the "typioal" changes 
(i.e. the average changes over the period covered by the 
original computations) should be supplemented by a percentage 
figure which will allow for variations in the absolute value 
of the seasonal movements as non-seasonal activity changes. 
The peroentage figure is the seasonal relative for that month. 
The change in seasonal employment from one month to the other 
should be worked out anew each year in the following way: 
(a) Divlde th~ actual employment in each month by its season
al relative. \b) Subtrac~ this value from the actual employ" 
ment value to obtain the seasonal value ln absolute numbers 
for thls month in the particular year under study. (0) Com
pare the value obtalned under (b) with the values calculated 
ror the adjacent months in a similar manner ta measure the 
month-to-month changes ln seasonal employment. 
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and the actua1 change from one month to the other can be con

eidered the change in non-seasona1 emp10yment for this period 

if it is assumed, that, (1) the seasona1 factors at work during 

the time for which we want to estimate the non-seasona1 com-

ponent have the same effect as the seasona1 factors at work 

during the period for which the seasona1 variations have been 

computed, and (2) the measurement of seasonal variations ia 

accurate. Neither of these assumptions can be expected to hold 

exact1y, the influence of seasona1 factors is variable within 

a certain range5, and the measures of seasona1 variations 

obtained using the method of moving averagee are only good 
6 approximations. These considerations 1imit the significance 

of the exact division of particu1ar changes in monthly emp10y

ment into seasona1 and non-seasona1 components, but do not rob 

it of aIl significance. These figures are a useful starting 

point for the ana1ysis of employment changes, they can be sup

plemented by the analystls knowledge of aberrations in the 

seasonal factors, such as "unseasonal" weather conditions, and 

thus meet, partly at ~east, objection(l). 

C. lndustrial and Regional Groupings 

In choosing any group of firms (such as an industr1) 

as the unit for which seasona1 variations in emp10yment are to 

be computed, it is implicitly assumed that only the net effect 

5 - See above Chapter l, pages 5-6. 

6 - See above Chapter II, pages 22-23. 
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of any differenoe in the individual firms' reaotions to season

al influenoes ie signifioant. That is, if, of two firms inoluded 

in the group, one inoreases seasonal employment in a partioular 

season while the other deoreases aeasonal employment, only the 

net inorease or net deorease, inoreasing or deoreasing total 

seasonal employment, should be taken into aooount. This 

lumping together of firms, (industries, eto.) whioh have dif

ferent seasonal patterns, under-estimates the amount of aeasonal 

employment in the group, sinoe the algebraio sum of the seaaonal 

variations of the firms oonstituting the group is smaller than 

the sum of the absolute values of the variations (exoept where 

the seasonal patterns are identioal, and then the two sums are 

equal). This dampens the redistribution effeot whioh determines 

the amount of seaaonal employment. 

The lumping together of different firma ia, or la 

not, Juatified dependlng on the purpoee of the study. If it 

ia propoaed to estlmate total seasonal employment for the 

eoonomy as a whole (that ia, the total number of seasonal jObs), 

firms should be grouped together for the oomputation of seasonal 

variations only if their aeasonal patterns are the sarne. If, 

however, one is interested in measurlng ohanges in total aeason

al employment, aIl firms oan be grouped together. For example, 

let firms A and B have typioal seasonal variations given below. 

The values for (A ~ B) are the variations observed if the 
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7 emp10yment figures for the two firms are grouped before computing • 

TABLE XXIII 

Typica1 5easonal Variations 5easonal Employment Changes 
1 2 8 9 3 456 7 
A B (AfB) A B A~B (AfB) A~B (A~B) 

- 4 -14- -14- . J -12('1') 1- 3 0 13 13 10 
F -10 - 4- -14-('1') 2 6 8 0 -10 -10 
M - 8 r. 2 - 6 4- 12 16 8 f 8 .;. 8 
A - 6 flO(P) f 4- 6 20 26 18 fl0 flO 
M - 4 ~ 2 - 2 8 12 20 12 - 6 - 6 
J - 2 -10('1') -12 10 0 10 2 -10 -10 
J .;. 2 - 6 - 4 14 4 18 10 .;. 8 1- 8 
A 1- 4 1- 4 .;. 3 16 14- 30 22 ';'12 1-12 
5 ~ 6 1-10(P) ';'16(p) 18 20 38 30 .;. 8 ~ 8 
0 .;. 8 -10('1') - 2 20 0 20 12 -18 -18 
N 1-10 - 4 .;. 6 22 6 28 20 .;. El .;. 8 
D ,t12(P) - 2 ';'10 24 8 32 24 ';'4 .;. 4-

p • peak 
T = trough 

The number of seasonal jobs in the group made up of 

firme A and B, for each month, ie given in column (6). Comparing 

columns (6) and (7) we see that combining the employment figures 

for the two monthe before computing seasonal variations would 

7 - This i8 the justification for the procedure used. 
Let emp10yment for A be given by ai, for B by bi, and 
thus for (A .;. B) given by ai .;. bi (1 = l, 2, •••••..•• ). 

Let trend-cyclical-irregular cQmponent in i th month for 
A be given by tia , for B by ti b • 

Assume seasonality additive and let seSsonal value for 1th 
month in A be given by 5i

a , in B by 5i 

ai = t i
a .;. 5i

a
j bi a t i

b .;. 5i
b 

ai ,t bi = t i
a .;. t i

b 1- 5i
a .;. 5i

b 

In other words, 5i
a .;. 5i

b i8 the seasonal value of the 
i th month for (A ~ B). 
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under-estimate the number of eeaeonal Jobs in the group. 

Comparing columns (8) and (9) we see that this differenoe does 

not however affect the values representing the month-to-month 

changes in seasonal employment. 

In the present study we are interested in both the 

level of seasonal employment, and the ohanges in this level. We 

are interested in the latter as an aid ln the analysie of actual 

employment ohanges and for this purpose not only the net figures, 

but also the oomponents of these figures are significant. In 

considering the seasonal employment changes for the economy as 

a whole, or for a region, the indivldual industry movements 

which combine to give the final result are certainly of impor

tance. Therefore, in order to satisfy both the above purposes 

of the present study, an industrial and regional grouping which 

only includes firms with identioal seasonal patterns is required. 

For the reasons discussed in Chapter III, the breakdown we will 

use iB the one for whioh index numbers of monthly employment 

are given ln the D.B.S. Employment and payrolls publication. 

The month-to-month changes ln seasonal employment 

are to be presented in a "oal endar,,8 of the following forme 

The oalendars for aIl industries will be oombined 

to show the diverse tendencles in the vanous industries for 

each month and the net effect. 

8 - The form of this calendar i8 due to Woytinsky, op.cit., 
97-111. 
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TABLE XXIV 

Calendar of Changes in Seasonal 
Employment in the Saw and Planning 
Mills Industry, Quebeo, 1947-1951. 

Seasonal Employment Conditions 

Lowest Point 
Blaok Season 
Slaok Season 
Slaok Seaaon 
End of Slaok Season 
Beginning of Aotive Season 
Aotive Season 
Highest Point 
Aotive Beason 
Aotive Seaaon 
End of Active Season 
Beginning of Slaok Season 

Seasonal Employment 
Higher f Lower - than 
Previous Month 

-g90 
,tlOO 
flOO 
f 90 
f2l0 

,tl,190 
f~50 f gO 

-210 
-400 
-650 
-970 

The raw materials for our calendar will be the 

typical seasonal variations, in absolute figures, for the 

industries on a national basis, given in Chapter III. These 

figures will enable us to obtain the total month-to-month 

changes, but in many oases the industrial grouping is broad and 

not aIl of the component industries are reported separately 

(e.g. Textile Products) and therefore many of the individual 

movements esoape notice. Similarly the reliance solely on 

national figures will obscure 80me of the variations in 

provincial figures. Theae limitations are necessary in this 

study because of lack of time and space to process the additional 

computations whioh are available, and because some of the computa-

tions do not exist due to gaps in employment data. Whenever the 

typical aeasonal variations in employment are available for an 
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lndustry group9 as a whole and only for some of its component 

industries, or for an industry nationally and not aIl of the 

provinces, the typical seasonal variations can be extended one 

step further than available material, in the following way. 

The seasonal variations for a group (e.g. Canada 

or Industry group) are equal to the algebraic sum of the season

al variations of its componentslO (e.g. provinces or individual 

industries). Therefore if no employment figures are given for 

an industry in one province(s), its (net) seasonal variations 

in the mlsslng province(s) can be derived by computing the 

variations using national figures, and separately for each of 

the reported prOVinces. The difference between those two is 

equal to the seasonal variations for that lndustry in the 

mlssing province(s). The same procedure ls used to estlmate 

the seasonal variations for missing industries from the seasonal 

variations in the industry group and the reported industries. 

The method can be illustrated symbollcally. Let: 

X, be the January seasonal variation value for an industry 

9 - Any "industry" whlch ls broken down into component 
industries in the publication is called here an industry 
group; e.g. Construction, which i8 divlded into Buildings 
and Structures, and Highways, Bridges and Street Oonstruc
tion, ia for our purposes and industry group. An industry 
for which no further breakdown le given, e.g. Buildings 
and Structures, is called an individual industry. 

10 - See Note 7. 
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for aIl of Canada (or for an industry group), X2 be the February 
l value etc. -YI be the January seasonal variation value for 

an industry for the province l(or for an indlvidual lndustryl 
l 

for aIl of Canada); ~ Y2 be the February value, etc • 

. _y~l be the January seasonal variation value for the 
11 Il same industry in province (or for individual industry in 

the same industry group for all of Canada); y~l be the February 

value, etc. 

Assuming the national (or industry group) and 

prOVincial (or industry) seasonal indexes have bean computed, 

the results are arranged in the followlng manner: 

Tlpical Seasonal Variations ln Absolute Numbers Difference 

Month Cano (Ind. Group) 

(1) 

J 

F 

M 

A 

(2) 

~ 

~ 

X
3 

~ 

(Equals typical 
net seasonal 
variations of 
missing province(s) 

Prov. Total 
LQomp. Inde Total) 

(industries) in 
absolute numbers.) 

(3) (4) 

Y (= yi 
l 

.;. yll 
l 

.;. III Yl •.• ) Xl - YI 

Y (= yI .;. y~l .;. y~ll ••• ) X2 - X2 2 2 

Y
3

(= yI 
3 

.;. yll 
3 

f. 111 Y3 •• • ) X
3 

- X
3 

Y4(= y~ f yk
l 111 

.;. Y4 . • • ) X4 - Xtt 
------------------------ -------

------------------------ -------

------------------------ -------

From these figures of typlcal seasonal variations 

the volume of seasonal employment and unemployment can be 
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Il 
estimated as prev10usly expIa1ned. 

12 D. Ca1endar of Seasonal Emp10yment 

The fol1owing ea1endar enables us to observe the 

net affect of the diverse seasonal movements on seasonal employ

ment13 . It should not be interpreted as showing the changes in 

total seasonal employment for Canada sinee it ine1udes only non

agrlcultural industries, and not aIl of these. This 1ack of 

complete coverage 1eads to results which do not wholly agree with 

related data. 

If the size of the labour force remains constant the 

seasonal pattern in employment should be the exact opposite of 

the seasonal pattern in unemployment. However the net season

al movement for aIl industries presented in this calendar 

and the net seasonal movements in unemployment for Canada, 

based on the number of unp1aced app1icants registered with 

the National Employment Service, to be given in the next 

Il .... For ex.."l.rrole. in Table XXII 1. above, aS sune the, t the 3 and (A tE) 
fi {';u.res are gi7en, i t is o":1'1ious that tl: e A fisures Carl oe eas:ly 
ootained. using this nethod. 

12 _ The level of seasonal eBpIoyment in any industr:r, for any ::lOnth, can 
be obtained. :rom the nOnth-to-month changes presented in the seasonal 
calende.r belo,'1, in the follo\/inr:; ,.a;y: Starting at the trough month 
wnere, oy definition, seasonal e~) lojïllent is zero we add tos ether the 
nonth-to-nonth chanGes until \'re re~tch t!le ~iven r:Jonth. The result is 
the seasonal enlJloyT!le:lt f or that r:lonth in that industry. For exam:ple; 
seasonal employrnent in l·Ien 1 s Clothing in Earch is' equal 1- 1150 (Change 
from trough month, Janu.:~ry, to next month, Fe'bruaI':''',) plus .j. 210 (Change 
frOD :5'eoruary to next month, i,arch), which equals 1360. 

13 - In sorne cases i~here to tal em:ployment in the component industries for 
"Ihich employment data is pui)lished., and. f or i:hich seasonality has been 
cOllsidered. to be significa.nt in this study, does not equal total 
er:rployment in the inciustry s roup, the J:lonth-to-nonth chanc es in 
seé'.sonal employment are sr.o.m for the industr:r group a s ,·:el1. In 
obtainin::; the net chanGe for all industries, only the industry group 
fi ;ures are used. 
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chapter do nüt have exactly opposite seasonal patterns. The 

trough for the former occurs sometime between April l and May l 

and the peak for the latter at approximately the middle of 

March. While the peak of the former occurs between December l 

and January 1 and the trough for the latter at approximately 

the middle of September. The discrepancy of one month in the 

spr1ng 8eems to be due to the large decrease in seasonal 

employment in Forestry which ia not fully offset by increases 

in the industries included in our calendar. Changes in 

industries not included, Buch as Agriculture might have been 

sufflcient to offset declines in Forestry employment. The 

larger diacrepancy in the fall would certainly be partly due 

ta the increasing employment in Forestry which would be offset by 

decreaeing employment in Agriculture if the figures for this 

industry were available. The increase in the December seasonal 

employment i6 due to the sharp rise in employment in Retail 

Trade. This lncrease in employment will be greater than the 

induced decrease in unplaced appllcants, since many of those 

hir~d are temporary entrants to the labour force who do not 

register wlth the National Employment Service. 
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CALB1!m.AR OF SBASOUAL E~··;:PIDYf.Lm'I' - JANUARY 

INIlUSTRY S:GASOlTAL conDITIons 

Forestry negi~DinG of Active Season 

Coal ':ining Active Season 

Oil and liatural Gas Begirming of Slack Season 

Hon-I·:eta1 Eining Slacl;: Season 

Food and })everp ,~es 

End of Active Season 

Dairy Products 

Canned and Cured 
?ish 

Canned and Preserved 
r ruits & Vegetab1es 

Grain Hill Products 

Bread & Other Ba~ery 

Slack Season 

Slac',\: Season 

Slack Season 

Trough 

Products Beginning of Slack Season 

Disti11ed & Halt 
Liquors End of Active Season 

Other Beverages Slack Season 

Other Foods End of Active Seasoll 

Tobacco & Tobacco Products 

I,eathe.r Products 

Boots & Shoes (except 
rub"oers) 

Other Leather Products 

Te:;:tile Products (except 

Active Season 

Slack Season 

Trough 

Clothing) Beginning of Active Season 

Cotton, Yarn & Broad "[aven 
Goods End of Slack Season 

l'/ool1en Goods Beginning of Active Season 

S3ASOlIAL :3:'PIDr18NT 18 
HI GHJ~R .;. LOWJJR ~ 
THAU PlBVIOUS mnTR 

-2300 

- 460 

- 480 

-740 

-1380 

- 220 

-1320 

-3510 

- 280 

- 330 

- 160 

1- 90 

-2620 

1-770 

- 100 

- 590 

- 150 

70 
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nmUSTRY SRAS01L;.L COlillFIOlTS 

C10thing (Textile & 
Fur) Seconda,ry Trough 

Nen f S C 10 thing Trough 

~'lomen' s Clothing Secondary Slack Season 

'{ni t Gooèts Acti ve Season 

Fur Goods Beginning of Slack Season 

Hats & Caps Trough 

'~ood Products 

Saw & Planing rUlls Trough 

Furniture Active Saason 

Other Wood Products Slack Season 

Parer Products Slack Season 

Pulp & Paper l;ül1s Slack Season 

Agricul tural Implements End of Slack Season 

Heating & Cooking 
Appliances Tempor[',ry Decrease 

Iron Castings 1\ Il 

Transportation Equipment Beginning of Slack Season 

1·1otor Vehicles " If 1\ 

Hotor Vehicle Parts Trough 

Shipbuilding & Repairing Il 

rTon-Hetal1ic lcIineral 
Products Eeginning of Slack Season 

Clay Products " \1 " 
Glass & Glass Products Slack Senson 

Products of Petroleum & Coa1 Il Il 

SEASOlTAL EI·lJ?LOYI·ŒH~ 18 
HIGli3R .j. . ID1'I'ER -
TEJù:T P.Rr::VIOUS U)I!TH 

-2600 

-1020 

- 520 

- 450 

- 180 

60 

-2150 

1- 60 

- 510 

-1770 

-1530 

1- 270 

- 300 

500 

-2010 

- 210 

- 110 

-1300 

- 930 

250 

30 

60 
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nmUSTRY SEASOHAL COHDI r::- IOIJS S~J.AS01JAL 3NPlirn31JT l S 
HIGlBR !- IDW!lŒ -
THAH PI8VIOUS J.DHTH --== 

Acids, A1kalis & Salta Trough 

Constl"ltction Beginning of Slack Season 

Buildings & 
Structures 

High,~ays, Bridges & 
Streets 

Transportation 

Steam Railwl'..ys 

î·hintenance of Ways & 

Il Il Il 

Il Il Il 

Il Il " 

Structures Slack Season 

Trans~ort~tion Temporary Increase 

Te le gre.phs Beginning of S18.ck Season 

Truck ~ransportation Il " Il 

ila ter Transport2..tion Il " Il 

Storàge 

Grain 3levators Beginning of Slack Season 

Storage & Warehouse Il Il Il 

Communica tion Slack Season 

Public Utili ty Opere.tions 

Electric Light & Po,.,er Slack Season 

Other Public Utilities Beginning of Slack Season 

Wholesale Trade Il Il Il 

Re taU Trade Pea.1<: 

Service Slack Season 

Hotels & Restaurants Il Il 

Laundries & Dry Cleaning " Il 

All Industries 

1- 850 

!-2D90 

- 100 

-36930 

-15170 

-22210 

- 8820 

- 2720 

140 

330 

1.J-870 

640 

240 

390 

670 

140 

2670 

- 1180 

460 

330 

-74,570 
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FEBRUARY 

INIlUSTRY SEASONAL CONDITIONS 

Forestry Active Season 

lJ[ining Slack Season 

Coal Hining Peak: 

Oil and }Tatural Gas Trough 

Non~1etal Mining Slack Season 

Food and Beverages 

Meat Products Beginning of Slack Season 

Dairy Products Slack Season 

Canned and Cured Fish Slack Season 

Canned & Preserved 
Fruits and Vegetables Slack Season 

Grain Mill Products Slack Season 

Bread & Other Bakery 
products Slack Season 

Dist1l1ed & Malt . 
Liquors Beginning of Slack Season 

Other Beverages Slack Season 

Other Foods Beginning of Slack Season 

Tobacco and Tobacco 
Products Peak: 

Leather Products 

Boots and Shoes Beginning of Active Season 

Other Leather Products Beginning of Active Season 

Textile Products 

Cotton Yarn & Broad 
\'l'oven Goods 

Woollen Goods 

Active Season 

Beginning of Active Season 

Active Season 

SEASONAL EMPLOYMENT 18 
HIGHER t LOWER -
THAN PREVIOUS NONTH 

1- 400 

1-740 

1- 30 

1- 400 

1- 700 

1- 460 

1-540 

1- 420 

1- 270 

- 8380 

- 110 

- 210 

- 1110 

- 250 

30 

- 270 

60 

- 650 

- 290 

- 990 
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INDUSTRY SEASONAL C01TDITIONS SEASONAL EMPLOYMENT 18 
EIGHER 1- LOWER-
TIrAl! PREVl0U'8 MONTE 

Clothing Beginning of Active Season 1- 3910 

~~en' 9 Clothing Beginning of Active Season 1- 1150 

Women's Clothing Beginning of Active Season f 1440 

Knit Goods Active Season 1- 610 

Fur Goods Trough - 150 

Hats and Caps Beg inn ing of Active Season 1- 280 

Vlood Products 

Saw & Planing Mills Slack Sea.son 1- 180 

Furniture Peak 1- 170 

Other Wood Products Trough - 340 

Faper Products Slack Season - 130 

Pulp & Paper Hil1s Trough - 190 

Agricultural Implements Normal Activity 1- 420 

Hea t ing & Cooking 
Appliances End of Active Season 1- 80 

Iron Cast ingS Beginning of Active Season 1- 770 

Transportation Equip-
ment Trough - 1910 

Motor Vehicles Trough - 480 

Hotor Vehic1e Parts Slack Season f 130 

Shipbuilding and 
Repairing Slack Season 1- 490 

Non-Meta11ic Hineral 
Prod.ucts Slack Season 1- 120 

Clay Products Slack Sea.son 50 

Glass & Glass Products Slack Season 1- 40 



INDUSTRY 

Products of petroleum 
and Coal 

Acids, Alka11s, Salts 

Construction 

Buildings & Structures 

Highways, Bridges & 
Streets 

Transporta.tion 

t,1aintenance of '\"ays 
& Structures 

Transportation 

Telegraphs 

Truck Transportation 

i~a ter Transporta. t ion 

St orage 

Grain Eleva tors . 

Storage & Warehouse 

Communication . 

Public Utility Operation 

Electric Light & Power 

Other Public Utilities 

- 116 -

SEASONAL C01TDITIONS 

Trough 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Trough 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

Slack Season 

i'lholesale Trade Slack Season 

Retail Trade Beginning of Sla.ck Season 

Service Slack Sea.son 

Rotels & Restaurants Slack Season 

Laundries & Dry 
Cleaning Slack Sea.son 

All Industries 

SEASONAL EMPLOYMENT 16 
HIGHER t LOWER -
THAN PREVIOUS MONTH 

1- 70 

t 250 

1- 150 

- 130 

-13190 

- 4820 

- 8290 

- 5240 

- 2970 

70 

- 250 

- 4010 

- 520 

- 130 

- 320 

- 420 

- 540 

-23220 

- 290 
- 520 

-50,960 
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MARCH 

INDU5TRY SEASONAL CONDITIONS SEASONAL DA.PLOYMENT 15 
HIGHER 1- LOWER -
THAN PREVIOUS MON TH 

Forestry End of Active Season - 3830 

Hining Trough - 880 

Ooal Hining Active Season - 360 

Oil & Natural Gas Slack Season 1- 10 

Non-Metal Hining Trough 10 

Food and Beverages 

Mea t Products Slack Season - 860 

Dairy Products Trough 30 

Oanned & Cured Fish Slack Season - 560 

Canned & Preserved Fruits 
and Vegetables Slack Season - 910 

Grain Mill Products Slack Season 

Bread & Other Bakery 
Products Slack Season - 130 

Distilled & l.-1alt 
Liquors Slack Season 20 

Other Beverages Trough 80 

Other Foods Slack Season - 150 

Tobacco & Tobacco 
Products Active Season - 310 

Leather Products 

Boots and Shoes Active Season 1- 250 

Other Leather Products Peak t 280 

Textile Products Peak t 1170 

Cotton Yarn & Broad 
~'loven Goods Peak t 190 

Wool1en Goods Peak t 160 
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INDUSTRY SEASONAL CONDITIONS SEASOHAL ]}·IPLOYMENT 15 
HIGHER 1- LOWE -
THAN PREVIOUS MONTE 

C10thing Active Season 1- 1170 

l-ien t s C10thing Active Season 1- 210 

Women's C10thing Active Season 1- 550 

Knit Goods Peak 1- 100 

Fur Goods Slack Season 1- 90 

Rats & Caps Peak 1- 80 

Wood Products 

Saw & P1aning HU1s Slack Season 1- 530 

Furniture Active Season 10 

Other \\"ood Products Slack Season t- 160 

Paper Products Trough - 160 

Pulp & Paper Mi11s Trough 

Agricultura1 Imp1ements ]eginning of Active Season t- 330 

Heating and Cooking 
Appliances Normal Activity 150 

Iron Castings Active Season 1- 50 

Transportation EQuip-
ment End of Slack Season t- 3120 

Motor Vehic1es Slack Season 1- 420 

Motor Vehicle Parts End of Slack Season t- 180 

Shipbuilding & 
Repairing End of Slack Season 1- 860 

Non-Hetal11c ~fineral 
Products Trough 220 

Clay Products Trough 70 

Glass & Glass Products Trough 50 



INDUSTRY 

Products of Petroleum 
& Coal 

Acids, Alkalis, & Salts 

Cons truct ion 

Buildings & Structures 

H1ghways, Bridges & 
Streets 

Transportation 

Steam Ra.ilways 

Maintenance of Ways & 
Structures 

Transportation 

Telegraphs 

Truck Transportation 

Water Transportation 

Storage 

Grain E1evators 

Storage & Warehouses 

Commun ica t ion 

Public Utility Operation 

E1ectric Light & PO\oler 

Other Public Utilities 

Who1esale Trade 

Retail Trade 

Service 

Rote1s & Restaurants 

Laundries & Dry C1eaning 

AlI Ind.us tries 
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SEASONAL CO~l)ITIONS 

Slack Season 

Slack Season 

Trough 

Trough 

TrOllgh 

TrOllgh 

Slack Season 

Trough 

Trough 

Slack Season 

Slack Season 

Trough 

Slack Season 

TrOllgh 

Slack Season 

TrOllgh 

Slack Season 

TrOllgh 

Trough 

Trough 

Trough 

SEASONAL EMPLOYMENT IS 
HIGHER f LOWER -
THAN PREVIOUS MONTH 

90 

f 770 

20 

- 6590 

- 2860 

- 3840 

- 590 

- 1280 

- 100 

30 

- 200 

40 

SO 

- ISO 

70 

- 430 

- 1350 

- 800 

- 540 

- 170 

-11,510 
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APRIL 

nrnUSTRY SEASONAL CONDITIONS SEASONAL El-1PLOTI.œNT IS 
HIGHER 1- LOWER -
THA.N PREVlCUS MONTH 

Forestry Beginning of S1ack Season -18,080 

Hin1ng Slack Sea.son 1- 480 

Coal lUning End of Active Season 120 

Oil & Natural Gas Slack Season 1- 40 

Non4fetal Hining Slack Season 1- 250 

Food & Beverages 

!1eat Produch Trough 200 

Dairy Products Slack Season f 260 

Canned & Cured Fish Trough 30 

Canned & Preserved Fruits 
& Vegeta'bles Trough 330 

Grain Hill Products Slack Season 70 

Bread & Other Bakery 
Products Trough 140 

Distilled & Malt 
Liquors Trough 30 

Other Beverages Slack S eason 80 

Other Foods Trough 540 

To'bacco & Tobacco 
Products End of Active Season 940 

Leather Products 

Boots and Shoes Peak 1- 50 

Other Leather products Active Season 1- 280 

Textile Products Active Season 50 

Cotton Yarn & Bread 
i'Toven Goods Active Season 70 

~Toollen Goods Active Season 10 

Clothing Peak 1- 340 
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!1ll>USTRY SEASONAL COlr.DITIONS SEASONAL Eri{PLOnŒNT 15 
HIGEER t LOWER -
THAN PREVIOUS MONn 

Nen t s Clothing Peak t 240 

Woments Clothing Peak t 190 

Knit Goods Active Season 140 

Fur Goods End of Slack Season 50 

Hats & Caps Active Season 10 

Wood Products 

Saw & Planing Mills Slack Season t S20 

Furniture End of Active Season 160 

Other "Tood Products Slack Season t 220 

Paper Products Slack Season l- SO 

Pulp & Paper Mills Slack S eason 1- 220 

Agricultura1 Imp1ements Active Season 1- 340 

Heating & Cooking App-
liances Beginning of Slack Season 100 

Iron Castings Peak: 1- 40 

Transportation Equipnent Normal Activity t 350 

Hotor Vehicles Slack Season 370 

Motor Vehicle Parts Normal Activity 1- 130 

Shipbuilding & 
Repairing Beginning of Active Season t 830 

Non-Metallic Mineral 
Products Slack Season 210 

Clay Products Slack Season 1- 100 

Glass & Glass Products End of Slack Season 1- 90 

Products of Petroleum & 
Coal Slack Season 1- 60 

Acid.s, Alkalis, & Salts Slack Season 1- 20 

Construction S lack S eas on t 3960 
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INDUSTRY SEASONAL C01IDITIONS SEASONAL EMPLOYRBNT 16 
HIGHER t LOWER -
THAU PRElVlOU6 MONTR 

--------------------------------------------------~~ 

Buildings & Structures 

Highways, Bridges & 
Streets 

Transportation 

Steam Railwa.ys 

lilaintenance of 1'Tays & Struc-

Slack Season 

Slack Season 

Slack: Season 

tures Slack Season 

Transportation Slack Season 

Telegraphs Slack Season 

Truck Transportation Trough 

Water Transportation Slack Season 

St orage 

Grain Elevators Slack Season 

Storage & Warehouse Trrugh 

Commun ica t ion Slack Season 

Public Utility Operation 

Electric Light & POlrer Trough 

Other Public Utilitiee Slack Season 

\""'.oolesa1e Trade Slack Season 

Retail Trade Slack Season 

Service Slack Season 

Hotels & Restaurants Slack Season 

Laundries & Dry 
Cleaning End of Slack Season 

All Industries 

t 1620 

t 2730 

t 1490 

t 530 

t 60 

t 1560 

t 140 

t 190 

40 

t 130 

t 450 

t gO 

t 240 

390 

40 

20 

110 

550 

-11,600 
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M A Y 

INDUSTRY SEASONAL CONDITIONS SEA.SOliI'AL :EMPLOYMENlI' 1S 
H1GHER t L01'lER -
THAN PP.EVIOO S MONTH 

Forestry Trough -22480 

!-i in ing Slack Season - 260 

Coal Mining Beginning of Slack Season - 540 

Oi1 & Natura1 Gas End of Slack Season t 50 

Non-Meta1 Mining End of Slack Season 1- 300 

Food and Beverages 

l.fea t Products Slack Season 1- 240 

Dairy Products End of Slack Season t 440 

Canned and Oured Fish End of Slack Seas on 1- 1020 

Canned & Preserved 
Fruits & Vegetables Slack Season 1- 450 

Grain Mill Products Slack Season 1- 70 

Bread & Other Brurer,y 
Products Slack Season 30 

Distilled & Ha1t 
Liquors Slack Season 1- 140 

Other Beverages End of Slack Season 1- 330 

Other Foods Slack Season f 70 

Toàacco & Tobacco 
Products Beginning of Slack Season - 1120 

Leather Products 

Boots and Shoes Active Season - 130 

Other Leather products End of Active Season 90 

Textile Products End of Active Season - 1030 

Cotton Yarn & Woven 
Goode Active Season - 180 

~Too11en Goods Active Season - 270 

C10thing Active Season - 960 



INDUSTRY 

Hen' s Clothing 

Women' s Clothing 

Kn1t Goode 

- 124 -

SEASONAL COlfDITIONS 

Active Season 

Active Season 

End of Active Season 

SEASONAL EMPLOn-iENT IS 
HIGBER t LOWER -
THAN PREVIOUS MONTH 

70 

430 

340 

Fur Goods Beginning of Secondary Active f 
Season 

90 

Rats & Caps End of Active Season 

Wood Products 

Saw & Planing Ei11s Slack Season 

Furniture Beginning of Slack Season 

Other Wood Products End of Slack Seasan 

Paper products End of Slack Season 

Pulp & Paper Mills End of Slack Season 

Agricultural Implements Peak 

Heating & Cooking 
Appliances 

Iron Castings 

Transportation Equip~ent 

Motor Vehicles 

Motor Vehicle Parts 

Shipbuilding & 
Repaiting 

Non~etal11c Mineral 
Products 

Clay Products 

Slack Season 

Active Season 

Normal Activl ty 

Slack Season 

Beginning of Active Season 

Active Season 

End of Slack Season 

End of Slack Season 

Glass & Glass Products Beginning of Active Season 

Products of Petro1eum 
& Coal End of Slack Season 

ACids, Alka11s, & Salts End of Slack Season 

.fa 240 

t 130 

t 620 

t 730 

t 20 

t 60 

t 160 

t 10 

t 500 

f 70 

t 190 

60 

70 

410 

140 

250 
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INDU S TRY SEASONAL C01TDITIONS 

Construction End of Slack Season 

Buildings & Structures 5lack Season 

Righways t Bridges & 
Streets End of Slack Season 

Transportation End of Slack Season 

Steam Bailways 

Maintenance of Ways 
& Structures 

Transportation 

Telegraphe 

Truck Transportation 

Water Transportation 

Storage 

Grain Elevators 

Storage & i'1'arehouse 

Conununlcation 

Public Utility Operation 

Trough 

Slack Season 

Slack Season 

End of Slack Season 

End of Slack Season 

Slack Season 

End of Slack Season 

End of Slack Seaeon 

Electric Light & Poyrer End of Slack Season 

Other Public Utilities mnd of Slack Season 

ifuolesale Trade Trough 

Retail Trade Slack Season 

Service Slack Season 

Rotels & Restaurants Slack Season 

Laundries & Dry Clean-
ing Beginning of Active Season 

AlI Industries 

SEASCNAL EMPLOYMENT 15 
HIGHER 1- LOWER -
THAN PREVIOUS MONTH 

1-17500 

1- 3920 

1-13330 

1- 1790 

1- 750 

1- 10 

1- 250 

1- 4510 

1- 350 

1- 140 

1- 170 

r 280 

1- 110 

1- 2700 

1- 450 

1- 720 

t 390 

1- 80 

-2440 

- 180 
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JUNE 

lNDUSTRY SEASONAL CONDITIONS 

Forestry Slack Season 

Mining End of Slack Season 

Coal Mining Trough 

Oil & Natural Gas Beginning of Active Season 

Uon-Hetal Mining Beginning of Active Season 

Food & Beverages 

Meat Products End of Slack Season 

Dairy products Beginning of Active Season 

Canned & Cured F1sh Beginning of Active Season 

Canned & Preserved Fruits 
and Vegetables Slack Season 

Grain Mill Products 

Bread & Other Bakery 
Products 

Distilled & Malt 
Liquors 

Other Beverages 

Other Foods 

Tobacco & Tobacco 
Products 

Leather Products 

Boots and Shoes 

End of Slack Season 

End of Slack Season 

End of Slack Season 

Beginning of Active Season 

Slack Season 

Slack Season 

Beginning of Slack Season 

Other Leather Products Beginning of Slack Season 

Textile Products Beginning of Slack Season 

Cotton Yarn & Broad 
Woven Goods End of Active Season 

Woollen Goods End of Active Season 

Clothing End of Active Season 

SEASONAL :EMPLOYMENT 15 
HIGHER t LOWER -
THAN PREVIOU5 l.{ONTH 

,LI 2010 

,L 890 

,L 420 

t 600 

,L 790 

t 620 

,L 1400 

1- ggO 

,L 250 

1- 250 

,L 400 

,L 630 

- 630 

30 

- 51ro 

- 260 

- 830 

- 260 

- 150 

- 1920 
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UmUSTRY SEASONAL CONDITIONS 

Men' s Clothing Active Season 

Wo.enls Clothing Beginning of Slack Season 

Knit Goods Beginning of Slack Season 

Fur Goods Secondary Peak 

Rats & Caps Normal Activity 

Wood Products 

Saw & Planing Mills Beginning of Active Season 

Furniture Slack Season 

Other Wood Products Beginning of Active Season 

Paper Products Active Season 

Pulp & Paper ~Ulls Active Season 

Agricultural Implements Active Season 

Heating & Oooking 
Appliances Trough 

Iron Castings End of Active Season 

Transportation Equipment Beginning of Active Season 

t.fotor Vehicles End of Slack Season 

Motor Vehicle Parts Active Season 

Shipbuilding & 
Repairing Active Season 

Non-Metallic Nineral 
Products Beginning of Active Season 

Clay Products Beginning of Active Seasan 

Glass & Glass Products Active Season 

Products Of Petroleum 
& Ooal Beginning of Active Season 

Acids, Alkalis, Salts Beginning of Active Season 

Construction Beginning of Active 

SEASONAL ElœLOYMENT IS 
RIGBER 1- LOWER -
THAN PREVIOUS HONTH 

- 230 

- 1080 

- 390 

f 80 

- 100 

1- 3590 

- 210 

1- 320 

1- 1860 

1- 1870 

- 110 

40 

- 190 

1- 800 

f 510 

f 100 

J. 90 1 

1- 570 

1- 280 

f 20 

t 220 

1- 110 

1-21220 
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INDUSTRY SEASONAL CONDITIONS 

Building & Structures End of Slack Season 

High"IaYs, Bridges, & 
Streets Beginning of Active Season 

Transportation Beginning of Active Season 

Steam Railwa.ys 

Haintenance of ''lays 
& Structures 

Transportation 

Te le gra.phs 

Truck Transportation 

\1ater Transportation 

Storage 

Grain Eleva tors 

Storage & Warehouse 

Communication 

Public Uti1ity Operation 

End of Slack Season 

End of Slack Season 

End of Slack Season 

Beginning of Active Season 

Beginning of Active Season 

End of Slack Season 

]eginning of Active Season 

Beginning of Active Season 

Electric Light & Po",er Beginning of Active Season 

Other public Utilities Beginning of Active Season 

Wholesale Trade Slack Season 

Retail Trade Slack Season 

Service End of Slack Season 

Hote1s & Restaurants End of Slack Season 

Laundries & Dry 
Cleaning Active Season 

ALL Industries 

SEA.SONAL EMPLOYMENT IS 
HIGHl1lR 1- LOWER -
THAN PREVIOUS MONTH 

1- 8330 

1-12900 

1- 13830 

1- 4340 

1- 630 

1- 160 

1- 370 

1- 3230 

1- 140 

t 200 

1- 710 

1- 1230 

1- 130 

1- 670 

t 610 

1- 1960 

1- 1390 

1- 210 

1-57,160 



INDUSTRY 

Forestry 

Mining 

Ooal Mining 

Oil & Natural Gas 

Non~etal Mining 

Food and Beverages 

Heat Products 

Dairy Products 

Oanned & Cured Fish 
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JULY 

SEASONAL CONDITIONS 

Slack Season 

Active Season 

Slack Season 

Active Season 

Active Season 

Beginning of Active Season 

Active Season 

Act ive Season 

Canned & Preserved Fruits 
& Vegetables Beginning of Active 5eason 

Grain lUll Products Beginning of Active Season 

Bread & Other Ba.l.cery 
Products Beginning of Active Season 

Distilled & HaIt 
Liquors 

Other Beverages 

Other Foods 

Tobacco and Tobacco 
Products 

Leather Products 

Boots and Shoes 

Other Leather products 

Textile Products 

Cotton Yarn & Broad 
Woven Goods 

Woo11en Goods 

Beginning of Active Season 

Active Season 

Slack Season 

Slack 5eason 

Slack Season 

Slack Season 

Slack Season 

Beginning of Slack Season 

Beg inn ing of Slack Season 

5EASONAL EHPLOYMENT 15 
HIGHER t LOWER -
THAN PREVIOUS MONTlf 

t 5670 

t 1670 

1- 170 

t 190 

t 660 

t 670 

1- 500 

t 1100 

t 4140 

t 170 

1- 430 

t 440 

t 520 

1- 630 

t 40 

-540 

- 100 

- 530 

- 190 

- 160 



INDUSTRY 

C10thing 

Men' s C10thing 

Women's Clothing 

Knit Goods 

Fur Goods 

Rats & Caps 

Wood Products 

Sa,.,. & Planing Mills 

Furniture 

Other Wood Products 

Paper Products 

Pulp & Paper Mills 

Agricultural Emplements 

Heating & Cooking ApPli
ances 

Iron Castings 

Transportation Equip
ment 

Motor iJ'ehicles 

Hotor 'Vehicle Parts 

Shipbuilding & Re
pairing 
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SEASOlIAL CONDITIONS SEASONAL m.œLOn~ENT 15 
HIGHER 1- LOWER -
THAN PEEVIOUS MONTH 

Beginning of Slack Season -1930 

End of Active Season - 210 

Slack Seas on - 820 

Slack Season - 430 

End of Secondary Active Season - 60 

Secondar,y Slack Season - 110 

Act ive Season 1- 2170 

Slack Season - 160 

Active Season 1- 320 

Active Season 1- 2020 

Active Season 1- 1690 

Active Season - 140 

Slack Season 1- 50 

Beginning of Slack Season - 210 

Active Season 1- 210 

Active Season 1- 770 

Peak: 1- 70 

Active Season - 140 

Non-Metallic Mineral Products Active Season f. 370 

Clay Products 

Glass & Glass Products 

Products of Petroleum & 
Coal 

Acids t Alkalis & Sal ts 

Peak 

Peak 

Active 

Peak: 

1- 160 

1- 130 

Season 1- 110 

1- 120 
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INDO'STRY SEASONAL COltDITIONS 

CONstruction Active Season 

Euildings & Structures Eeginning of Active Season 

Highways, Eridges & 
Streets 

Transportation 

Steam Railways 

Maintenance of 1'1~s & 

Active Season 

Active Season 

Structures Beginning of Active Season 

Transportation Eeginning of Active Season 

Telegraphs Eeginning of Active Season 

Truck Tre,nsportation Active Season 

Water Transportation Active Season 

Storage 

Grain Elevators 

Storage & Warehouse 

Commun ica t ion 

Public Utility Operation 

E1ectric Light & Power 

Other Public Utllities ' 

Wholesale Trade 

Retail Trade 

Service 

Ratels & Restaurants 

Laundries & Dry Clean
ing 

AIl Industries 

Eeginning of Active Season 

Temporary Decrease 

Active Season 

Active Season 

Active Season 

End of Slack Season 

Slack Season 

Beginning of Active Season 

Acti ve Seas on 

Peak: 

SEASONAL Et4PLO'YMENT IS 
HIGHER t LOWER -
THAN PREVIOUS l,fONTH 

t147lK> 

t 6880 

t 2140 

t 2610 

t 230 

+1010 

t 210 

t 740 

t 940 

t 40 

t 1270 

f 740 

t 3460 

f 2~10 

f 250 

1-46,260 

30 

50 
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AUGUST 

INDUSTRY SEA80NAL CONDITIONS 

Forestry 

~iining 

Coal l..fining 

Oil & Natural Gas 

Non~!etal Mining 

Food and ]everages 

Meat Products 

Dairy Products 

Canned & Cured Fish 

Canned & Preserved 
Fruits & Vegetables 

Grain !Ull Products 

Bread & Other Bakery 
Products 

Distilled & Malt Liquors 

Other Beverages 

Tobacco & Tobacco Products 

Leather Products 

Boots & Shoes 

Other Leather products 

Textile Products 

Cotton Yarn ~ Broad 
iloven Goods 

Woo1len Goods 

C10thing 

Men' s Clothing 

Slack Season 

Peak 

Slack Season 

Peak 

Peak 

Active Season 

Peak 

Active Season 

Active Season 

Active Sea.son 

Active Season 

Active Season 

Peak 

Trough 

Slack Season 

Secondary Trough 

Tro~gh 

Slack Season 

Trough 

Trou:gh 

Secondary Trough 

SEAS ONAL »IPLOYMENT 18 
HIGHER 1- LOWER -
THAN PREVlOUS MONTE 

1- 140 

1- 430 

1- 420 

1- 60 

1- 1120 

1- 3040 

1- 120 

1- 210 

1- 70 

- 2990 

20 

- 180 

- 220 

30 

- 880 

- 160 

- 270 

- 2260 

- 820 
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nrnuSTRY SEASONAL CONDITIONS SEASONAL DiPLOYMENT IS 
HIGHER ~ LOWER -
THAN PREVIOUS MONTH 

'''omen' s Clothing Trough - 540 

Knit Goode Trough - 590 

Fur Goode Secondary Slack Season 90 

Rate & Caps secondary Slack Season 1- 10 

Wood Products 

Saw & Planing Mills Peak: 1- 1140 

Furniture Trough - 160 

Other Wood Products Active Season 

Paper Products Active Season 1- 160 

Pulp & Paper !<1ills Peak 1- 520 

Agricultural Implemente End of Active Season - 330 

Heating & Cooking 
Appliances Slack Season 1- 120 

Iron Castings Trough - 380 

Transportation Equip-
Hent Active Season 

I~otor Vehicles Peak 1- 30 

Hotor Vehicle Parts Active Season - 150 

Shipbuilding & Re-
pa iring Act ive Season 1- 250 

Non-Metallic Hineral 
Products Peak 1- 110 

Cl8.y Products Active Season 30 

Glass & Glass Products Active Season 60 

Products of Petroleum & 
Coal Peak 1- 70 

Acids, Alkalis & Salts Active Season 90 



INDUSTRY 

Construction 

:Buildings & Structures 

H1ghways, :Bridges & 
Streets 

Transportation 

Steam Railways 

Maintenance of i'lays & 
Structures 

Transporta t ion 

Telegraphe 

Truck Transportation 

Water Transportation 

Storage 

Grain Elevators 

Storage & Warehouse 

Communication 

Public Utility Operation 
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SEASONAL COlr.DrTrONS 

Active Season 

Active Season 

Peak 

Peak 

Peak: 

Peak 

Peak 

Act ive Season 

Peak 

Active Season 

Active Season 

Peak 

Electric Ligb. t & Po\ver Peal{ 

Other Public Utilit1es Peak 

Wholesale Trade Eeginning of Active Season 

Retail Trade Slack Se2.son 

Service Peak 

Rotels & Restaurants Peak 

Laundries & Dry Clean-
ing Active Season 

AIl Industries 

SEASONAL EMPLOYMENT lS 
HIGHIllR ~ LOWER -
THAN PREVIOUS MONTH 

fi2830 

~ 3820 

1- 8200 

t 4340 

1- 2090 

t 2860 

1- 150 

t 70 

1- 160 

t 10 

1- 80 

t 650 

t 670 

~ 1810 

~ 1220 

1- 1690 

1- 1810 

- 2950 

- 110 
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SEPTEMBER 

INDUSTRY SEASOUAL CONDITIONS SEASOUAL EMPLOYMENT lS 
HIGEER 1- LOWER -
THA.N PBEVIOUS MONTH 

Forestry Slack Season 1- 520 

Mining Active Season - 230 

Ooal Nining Slack Season 1- 110 

Oil & Natural Gas Peak 

Non44etal Mining Active Season 10 

Food & Beverages 

Meat Products Active Season - 120 

Dairy Proo.ucts Active Season - 230 

Canned & Cured Fish Peak 1- 340 

Canned & Preserved 
Fruit & Vegetables Active Season 1- 3800 

Grain Mill Products Active Season 1- 120 

Bread & Other 
Bakery Products Peak f 30 

Distilled & !-ial t 
Liquors Peak 1- 140 

Other Beverages Active Season - 110 

Other Foods Beginning of Active Season 1- 990 

Tobacco & Tobacco 
Products Slack Season 1- 310 

Leather Products 

Boots & Shoes Temporar,y Increase 1- 210 

Other Leather 
Products End of Slack Season f 100 

Textile Products Slack Season f 340 

Cotton Yam & Broad 
Woven Goods Trough - .240 

i'l'oollen Goods Slack Season 1- 150 



INDUSTRY 

Clothing 

Men' s Clothing 

Women's Clothing 

Knit Goode 

Fur Goods 

Rate & Caps 

Wood Products 

Sa1rl & Planing 
Mills 

Furniture 

Other i'l'ood Products 

Paper Products 

Pulp & Paper Mille 
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SEASONAL C01TDITIONS 

Slack Season 

Slack Season 

End of Slack Season 

Slack Season 

secondary Slack Season 

Temporary Increase 

Active Season 

Slack See.son 

Peak 

Peak 

Active Season 

Agricultural Implements Beginning of Slack Season 

Heating & Cooking 
Appliances End of Slack Season 

Iron Castings Slack Season 

Transportation Equip-
ment Active Season 

~fotor Vehic1es Active Season 

Motor Vehicle Parts End of Active Season 

Shipbuilding & 
Repairing Peak 

Non~etal11c Mineral Products Active Season 

Clay Products Active Season 

Glass & Glass Products End of Active Season 

Products of Petroleum 
& Coa1 Active Season 

SEASONAL llMPLOnmTT lS 
HIGHER {- LOWER -
THAN PREVIaJS MONTH 

t 1780 

t 220 

t 940 

{- 260 

t 110 

{- 70 

t 90 

t 290 

t 90 

1- 160 

1- 380 

t 20 

10 

- 260 

60 

- 380 

- 310 

- 290 

- 110 

- 100 

- 110 

50 
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INDUSTRY SEASOUAL CONDITIONS SEASONAL n.œLOYMENT IS 
HIGHER 1- LOWER -
THAN PREVIOUS MONTH 

Acids, Alkalis & Salts Active Season 1- 60 

Construction Peak 1- 3360 

Buildin~& Structures Peak 1- 35S0 

Highways, Bridges & 
Streets Active Season - 1190 

Transportation Active Season - 1200 

Steam Railways 

Main tenance of ~"ays & 
Structures Active Season 30 

Transportation Active Season - 630 

Telegraphe Peak 

Truck Transportation Active Season 60 

Water Transportation Active Season - 420 

St orage 

Grain Elevators Active Season 1- 90 

Storage & Warehouse Active Season 30 

Communication Active Season - 320 

Public Utility Operation 

Electric Light & Power Active Season 50 

Other Public Utilities Active Season 20 

Wholesale Trade Active Season 1- 550 

Retail Trade Trough - 310 

Service Active Season - 400 

Rotels & Restaurants Active Season SO 

Lau.'1dries & Dry Cleaning Active Season - 240 

All Industries 1- 9,260 



INDUSTRIES 

Forestry 

Hining 

Ooal Mining 

011 & Natural Gas 

Non~.fetal Mining 

Food & Beverage 

Meat Products 

Dairy Produc te 

Canned & Oured Fish 

Oanned & Preserved 
Fruit & Vegetab1es 

Grain Mill Products 

Bread & Other Bakery 
Products 

Distilled & Malt 
Liquors 

Other Beverages 

Other Foods . 

Tobacco & Tobacco 
Products 

Leather Products 
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QCTOBER 

SEASONAL CO~mITIONS 

End of Slack Season 

Act ive Season 

End of Slack Season 

Active Season 

Active Season 

Active Season 

End of Active Season 

Active Season 

Peak: 

Peak 

Active Seas.on 

Active Season 

End of Active Season 

Active Season 

Slack Season 

Boots & Shoes Beginning of Slack Season 

Other Leather Pro-
ducts Beginning of Clack Season 

Textile Products Slack Season 

Cotton Yarn & ~road 
Woven Goods Slack Season 

Woollen Goods Slack Season 

SEASOlTAL EMPLOThŒNT 1S 
HIGHER 1- LOWER -
THAN PREVIOUS ~iONTH 

1- 2S0 

1- 4110 

1- 30 

t 1190 

1- 240 

1- 220 

1- 240 

1- 110 

- 640 

- 120 

- 510 

- 110 

- 410 

- 1030 

- 110 

- 430 

- 570 

- 210 

90 
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INDUSTRY SEASONAL CŒIDITIONS 

C10thing End of Slack Season 

Hen's C10thing End of Slack Season 

Women's C10thing Beginning of Active Season 

Knit Goods End of Slack Season 

Fur Goods Secondary Active Season 

Rats & Caps l-Tormal Activity 

Wood Products 

Saw & Planing HUIs Active Season 

Furniture Slack Season 

Other '''ood Products Active Season 

Paper Products Active Season 

Pulp and Pa:per Hills Active Season 

Agricultural Implements Slack Season 

Heating & Cooking 
Appliances Beginning of Slack Season 

Iron Castings Slack Season 

Transportation E~uip-
ment Peak 

Motor Vehicles Active Season 

Motor Vehicle Parts Normal Activity 

Shipbuilding & 
Repairing Active Season 

Non-Hetallic Mineral 
Products Active Season 

Clay Products Active Season 

Glass & Glass Products Begi nning of Slack Season 

Products of Petroletim End of Active Season 

SEASONAL EHPLOy}lEN'T 15 
EIGHER 1- L01'IER -
THAN PREVlOUS MONTE 

1- 1720 

1- 240 

1- 730 

1- 450 

1- 100 

1- 100 

1- 190 

1- 210 

1- 460 

1- 150 

10 

- 1560 

60 

- 580 

- 920 

- 370 

90 

- 570 

- 280 

40 

- 150 

- 170 
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INDUSTRY SEASONAL CONDITIONS 

ACids, Alkalis & SaltsEnd of Active Season 

Construction 

BUildings & Struc
tures 

Righ"rays, Bridges 
i!I: Streets 

Transportation 

Steam Railways 

Maintenance of Ways & 
Structures 

Transporta t ion 

Telegraphs 

Truck Transportation 

Water Transportation 

Storage 

Grain Elevators 

Storage & 1'iarehouse 

Communication 

Public Utility Operations 

Electric Light & Power 

Other Public Utilities 

Wholesale Trade 

Active 5eason 

Active Season 

Active Season 

Active Season 

Active Season 

Active 5eason 

Active Season 

Peak 

Active 5eas~1)n 

Active Season 

Active Sea.son 

Active Season 

Active Season 

Active Season 

Active 5eason 

Retail Trade End of Slack Season 

Service End of Active Season 

Rotels & Restaurants End of Active Season 

Laundries & Dry 
Cleaning Active Season 

SEASONAL D4PLOYMENT 15 
HIGEER 1- LOWER.
THA.N PF.EVIOUS MONTH 

1- 530 

1- 110 

1- 590 

1- 130 

t 1510 

1- 6200 

70 

- 3000 

- 380 

- 2310 

- 1350 

- 820 

- 130 

- 460 

- 690 

- 910 

50 

- 2660 

- 2400 

All Industries 1-14,650 



INDUSTRY 

Forestry 

Hining 

Coal IHning 

Oil & Natural Gas 

Non4ieta1 lUning 

Food & Beverage 

Meat Products 

Dairy Products 

Canned & Cured Fish 

Canned & Preserved 
Fruits & Vegetables 

Grain Mill Products 

Bread & Other Bakery 
Products 

Distilled & l-ialt 
Liquors 

Other Beverages 

Other Foods 

Tobacco & Tobacco 
Products 

Leather Products 

Boots & Shoes 

Other Leather Pro
ducts 

Textile Products 

Cotton Yarn & Broad 
Woven Goods 

Woo11en Goods 
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NOVEMJ3ER 

SEAsmTAL COUDITIONS 

Active Season 

Active Season 

Begirming of Active Season 

Active Season 

End of Active Season 

Active Season 

Beginning of Slack Season 

Active Season 

..... 

Active Season 

Active Season 

Active Season 

Active Season 

Beginning of Slack Season 

Peak 

Slack Season 

Trough 

Active Season 

End of Slack Season 

Slack Season 

End of Slack Season 

SEASONAL ENPLOThŒNT IS 
HIGHER f LO~ŒR -
THAN PREVIOlJS l-imTTH 

fl7730 

1- 320 

f 380 

f 20 

1- 860 

t 1400 

1- 150 

1- 640 

1- 130 

1- 90 

- 340 

- 330 

- 1020 

- 8790 

80 

30 

10 

- 3lO 

50 

- 360 
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INDUSTRY SEASONAL COlr.DITIONS 

Clothing Secondary Active Season 

Men' s Clothing Normal Activity 

Women's Clothing Secondary Active Season 

Knit Goods Beginning of Active Season 

Fur Goode Active Season 

Rats & Caps Beginning of Slack Season 

Wood Products 

Saw & Planing Mills End of Active Season 

Furniture End of Slack Season 

Other Wood Products Active Season 

Paper Products End of Active Season 

Pulp and Paper Mills End of Active Season 

Agricul tural Implements Trough 

Heating & Cooking 
Appliances Active Season 

Iron Castings End of Slack Season 

Transportation Equip-
ment End of Active Season 

Notor Vehicles End of Act ive Season 

Hotor Vehicle P&.rts Normal Activity 

Shipbuilding & 
Repairing End of Active Season 

}Ton~~etallic ~aneral 

Products Active Season 

Clay Products Active Season 

Glass & Glass Pro
ducts 

Products of Petroleum 

Slack Season 

& Coal Beginning of Slack Season 

SEASONAL EMPLO'YMENT IS 
HIGHER t LOWER -
THAN PREVlCUS MONTE 

1- 960 

1- 300 

1- 90 

1- 550 

1- 70 

1- 260 

1- 170 

1- 80 

1- 20 

50 

- 2060 

80 

- 1030 

- 1110 

- 230 

- 719 

- 170 

- 390 

- 250 

- 100 

20 

- 140 
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INDUSTRY SEASONAL CONDITIONS 

Acids, Alkalis & Sa1ts Beginning of Slack Season 

Construction 

Buildings & Struc
tures 

Highways, Bridges & 
Streets 

Transportation 

Steam Eai1~ys 

Haintenance of Ways & 

Active Season 

Active Season 

Active Season 

Active Season 

Structures End of Active Season 

Transportation 

Te1egraphs 

Truck Transporta
tion 

Water Transporta
tion 

Storage 

Gra.in E1evators 

End of Active Season 

End of Active Season 

Active Season 

Active Season 

Peak 

Storage & \'Tarehouse Peak 

Communication End of Active Season 

Public Utility Operation 

Electric Light & Power End of Active Season 

Other Public Uti1ities End of Active Season 

Wholesale Trade Peak 

Retail Trade Beginning of Active Season 

Service Beginning of Slack: Season 
Rotels & Restaurants Beginning of Slack Season 

Laundries & Dry 
Cleaning End of Active Season 

All Industries 

SEASONAL EMPLOn-!ENT 15 
HIGEER t LO~JER -
mAN PREVIOUS MONTE 

1- 40 

1- 40 

f 120 

1- 250 

1- 4430 

1- 560 

- 100 

- 3830 

- 3590 

- 4480 

-1290 

- 2230 

- 100 

10 

- 1110 

- 410 

- 470 

60 

- 2270 
- 2090 

- 130 
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DECEMBER 

mDUSTRY SEASONAL C01TDITIONS 

Forestry pea..1:c 

Mining Active Season 

Coal Hining Active Season 

Oil & Natural Gas End of Active Season 

Non-Metal Mining Beginning of Slack Season 

Food & Beverages 

Mea t ProductsPeak 

Dairy Products Slack Season 

Canned & Cured Fish Beginning of Slack Season 

Canned & Preserved 
Fruits & Vegetables Beginning of Slack Season 

Grain Mill Products End of Active Season 

Bread & Other Bakery 
Products 

Distilled & Malt 
LiCluors 

Other Beverages 

Other Foods 

Tobacco & Tobacco Prod-

End of Active Season 

Active Season 

Slack Season 

Active Season 

ucts Beginning of Act ive Season 

Leather Proà_ucts 

Boots & Shoes Slack Season 

Other Leather Products Active Season 

Textile Products Beginning of Active Season 

Cotton Yarn & Broad 
Woven Goods 

Woollen Goods 

Clothing 

Slack Season 

Beginning of Active Season 

Secondary Active Season 

SEASONAL Ef.1PLOYMENT lS 
HIGHER t LOWER -
THAN PREVIOUS HONTE: 

tl0420 

t 80 

t 430 

t 860 

t 120 

t 910 

t 210 

t 90 

t 540 

t 140 

t 350 

- 160 

- 300 

- 350 

- 990 

- 3270 

- 110 

- 190 

- 520 

- 210 
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INDUSTRY SEASONAL C01TDITIONS 

Men l s Clothing Temporary Increase 

i'l'omen 1 s Clothing Secondary Slack Season 

Knit Goods Active Season 

Fur Goods Pea.1t 

Rats & Caps Slack Season 

'''ood Products 

Saw & Planing Mills Slack Season 

Furniture Beginning of Active Season 

Other Wood Products End of Active Season 

Paper Products Beginning of Slack Season 

Pulp & Paper Mills Beginning of Slack Season 

Agricultural Implements Slack Season 

Heating & Cooking 
Appliance Peak 

Iron Castings Temporary Increase 

Transportation Equip-
ment End of Active Season 

Motor Vehicles Normal Activit~ 

Motor Vehicle Parts Beginning of Slack Season 

Shipbuilding & 
Repa1ring Beginning of Slack Season 

Non~1etallic Mineral 
Products End of Active Season 

Cla~ Products End of Active Season 

Glass & Glass Pro-
ducts Slack Season 

Products of Petroleum 
& Coal Slack Season 

SEASONAL EMPLOYMENT 15 
HIGHER t LOWER -
mAN PREVIOUS MONTH 

f 90 

t 370 

t 10 

t 450 

t 210 

t 30 

1- 220 

- 550 

70 

- 321KJ 

- 250 

- 1360 

- 1220 

- 320 

- 330 

- 510 

- 100 

90 

50 

60 
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INDUSTRY SEASONAL CO}i'DITIOl~ 

Acids, Alkalis & Salts Slack Season 

Construction End of Active Season 

Building & Structures End of Active Season 

High~~ys, Bridges 
& Streets 

Transportation 

Steam Bailways 

Maintenance of YTays 

End of Active Season 

End of Active Season 

& Structures Beginning of Slack Season 

Transportation Beginning of Slack Season 

Telegraphs End of Active Season 

Truck Transporta-
tion End of Active Season 

i'rater Transportation End of Active Season 

Storage 

Grain Elevators End of Active Season 

Storage & Warehouse End of Active Season 

Communication Beginning of Slack Season 

Public Utility Opera
tion 

Electric Light & 
Poy/er 

Other Public Utili
ties 

lfuolesale Trade 

Retail Trade 

Service 

Beginning of Slack Season 

Normal Activity 

End of Active Season 

Active Season 

Slack Season 

Hotels & Restaurants Slack Season 
Laundries & dry 01ean-

ing Beginning of Slack Season 

AlI Industries 

SEASONAL Et-iPLOYMEUT IS 
HIGHER t LO~nruR -
THA.N PREVIOUS MONTH 

20 

-10070 

- 4960 

- 4870 

- 600 

- 1900 

- 1590 

70 

50 

t 420 

- 210 

- 160 

- 250 

- 310 

60 

- 1100 

1-12270 

- 980 

- 720 

- 260 
f 2000 



CHAPTER V 

SEASONAL VARIATIONS IN UNEMPLOYMENT 
AND SEASONAL UNEMPLOYMENT 

A. Typical Seasonal Variations in Unemployment 

Seasonal variations in employment will result in 

6easonal movements in unemployment. Theae movements will not be 

the exact reverse of the seasonal variations in employment since 

the size of the labour force does not necessarily remaln constant, 
1 

it may vary 8easonally to a certain extent. They can be 

measured on the basis of monthly unemployment figures using 

the methods outlined in Chapter II. The difficulty lies in 

obtaining suitable monthly unemployment data. The D.B.S. Labour 

Force Survey has until recently been compiled ~u~rterly, and 

therefore its measure of unemployment, the number of "persons 
2 

without Jobs and seeking work" cannot be used. The "live" 

applications for employment on file at local National Employment 

Service offices, that is the number of unplaced Job applicants, 

reported weekly, èan be taken as an indication of the extent 

of unemployment in the regions covered by these offices. Theae 

figures are available for all the post-war periode 

There have been sorne changes in the coverage and 

compilation of these figures during the period under study. 

In March 1950 unemployment insurance was extended to cover workers 

in Eastern Canada logging industries by reducing the number of 

1 - A good example of this ia the entry of students into the 
labour force. 

2 - "The Labour Force", Nov. 1945 - March 1952, D.B.S. Reference 
Paper, Page 3. 



days employment required in the past year to qualify for sup

plementary henefits from ISO to 90. Since that time unemployed 

loggers would register for work with N.E.S. offices to get 

their benefits whereas in previous years they might not have 

registered when out of work. There i8 also less likelihood 

of registration falling off during the winter months as workers 

exhaust their regular benefits and at the sarne time stop re

porting for work, due to the supplementary benefits program. 

In addition there have been changes in administrative procedure. 

Since 1950 applications of workers who have not reported for 

their unemployment insurance for two weeks are removed from the 

"live" file in fifteen days instead of the previous thirty, 

and new provisions made it more difficult for women to claim 

henefits. Thus the 11ve appllcations data for different years 

are not strictly comparable, the supplementary benefits program 

in partlcular has probably introduced Bubstantlal differenees. 

These shortcomings will have to he kept in mind when diseussing 

the seasonal rnovements in dlfferent years. 

As lndicators of unemployment the unplaced appllcants 

data are 8ubject to two basic limitations. They provide only 

limited coverage sinee not aIl unemployed look for work through 

the N.E.S •• And they may include at any one time a number of 

employed persons, as many appllcants do not report back when 

they find jobs ln other ways, and may be kept on the employment 

file for up to a month. These two factors work in opposite 

directions and it is not clear whlch predominates, that ls 



whether the data under-estimate or over-estimate unempIOyment. 3 

The figures are in any case consistently higher than the "persons 

without jobs and seeking work u reported by the D.B.S. Labour Force 

Survey. The significance of this is not clear since the latter 
4 

cannot be considered a more accurate estimate of unemployment. 

The typical seasonal variations in unemployment 
5 

obtained using the unplaced applicants data for the five regions 
6 

and Canada (the Canada figures are the algebraic sum of the 

regional figures) are given in Table XXV, along with the 

measures of amplitude and the results of the additive or multi

plicative test. Seasonality in unemployment is clearly multi

plicative in aIl regions. This may at first seem surprising 

since approximately half of the industries whose seasonal 

variations were presented in Chapter III were subJect to addi

tive seasonality. The result is due to the multiplicative 

3 - It should be noted that the over-estimation of the number 
employed due to lags in reporting the finding of a job 
will likely be greater in active seasons with many employ
ment opportunities, than in slack periode, and therefore 
this defect in the data although lt would over-estimate 
total unemployment, would tend to under-estimate seasonal 
unemployment. 

4 - The relation between the two ls dlscussed ln "The Labour 
Force", op.cit., pp. 4-5. 

5 - This data has been obtalned from the Economies and Research 
Branch, Department of Labour. The weekly figures for un
placed applicants have been averaged for each month, and 
therefore the original data more closely satisfy the 
requirements stated in Chapter II than the employment data 
used in Chapter III. The figures are now assumed to be 
valid for the middle of the month rather than for the 
beginning of the mon th. 

6 - The Canada and Maritime figures do not include Newfoundland. 
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nature of seasonality in the largest seasonal industries, and 

to the fact that one of the main contributors to the fluctua-

tions in unemployment in the post-war period was Forestry 

whose seasonality is multiplicative. 

Table XXV. Typical Seasonal Variations in Unemploy

ment, Canada and the Five Regions on Page 151. 

The values for the mean deviatione indicate the 

presence of fairly significant irregular influences and/or 

changing seasonality. The larger values for British Columbia 

are probably partly due to the bad weather conditions which 

hampered logging activities. Measures of short-time changes 

in seasonality, the rand b coefficients were computed for 

Canada using relatives, for the six oonsecutive May to April 

periode for which data were available. This perlod was chosen 
7 ln vlew of the character of the seasonal movement. The values 

are presented in Table XXVI. 

Table XXVI. Short-tlme Changes ln Seasonality of 

Unemployment for Canada on Page 152. 

The seasonal pattern appears to have been constant 

during the perlod, but the amplitude seemB to have undergone a 

fairly Bubstantial change. The seasonal movement as a ratio 

of the non-seasonal movement 8eems to have at flrst increased, 

levelled out, then lncreased once more in the last year. 

7 - An alternative choioe of period would be from December to 
November, this would have certain advantages over the 
period chosen for sorne of the computations carried out 
in the next section. See footnote 12. 
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TABLE XXV 
Typical Seasonal Variations in Unemployment 

Canada and the five Regions, 1946-1951 

(1) Seasonal variations in absolute figures;8 
(2) Seasona1 variations in percentages; 

Canada ~faritimes 

Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Uovember 
December 

(1) ( 2) 
1-51,552 !-28.2 
1-80,843 ,l44.3 
fs1,516 /-44.6 
1-64,104 1-35.1 
!-11,282 1- 6.2 
-23,974 -13.1 
-42,346 -23.2 
-59,875 -32,8 
-66,682 -36.5 
-61,498 -33.7 
-37,882 -20.7 
1- 2,969 1- 1.6 

Amp1. of Variations: 26.7 
0.320 
0.174 

Add. Ratio; 
Mult. Ratio: 

~1onth 
January 
February 
~.farch 
April 
?-iay 
June 
July 
August 
September 
October 
November 
December 

( 1) 
1-14,002 
1-20,801 
1-17,688 
1-10,589 
- 1,946 
- 6,596 
- 8,605 
-13,992 
-15.281 
-12.113 
- 6,387 
1- 1,844 

Amp1. of Variations; 
Add. Ratio: 
Hult. Ratio: 

Ontario 
(2) 

!-28.9 
,l43.0 
!-36.5 
!-21.9 
- 4.0 
-13.6 
-17.8 
-28.9 
-31.6 
-25.0 
-13.2 
1- 3.8 

22.4 
0.293 
0.198 

------------_.----

( 1) 
1- 3,685 
!- 7,246 
!- 9,612 
1-10,607 
1- 5,096 
- 1,065 
- 4,878 
- 7.325 
- 7,446 
- 8,164 
- 5,900 
- 1,472 

(1) 
1- 9,835 
1-14,410 
1-15,001 
f11,~~9 
1- 2,L+34 
- 4,220 
- 7,260 
-~lt281 
-13,558 
-11.943 
- 5,937 
1- 1.004 

(2) 
1-16.1 
1-31.7 
~2.0 
146.4 
1-22.3 
- 4.7 
-21.3 
-32.0 
-32,6 
-35.7 
-25.8 
- 6.1~ 

26.4 
0.304 
0.221 

Prairies 

32.3 
0.233 
0.146 

(2) 
1-33.5 
1-51.5 
1-53.6 
p+2.6 
1- 8.9 
-15.1 
-25.9 
-40.3 
-48.4 
-42.6 
-21.2 
1- 3.6 

~uebec 
( 1) 

t14 ,223 
1-'22 ,806 
!-28,019 
1-26,493 
1- 7,621 
- 7.180 
-15,104 
-19,013 
-20,703 
-20,121 
-14,902 

739 

( 2) 
t 25.7 
,l40.9 
1-.50.3 
P+7.6 
1-13.5 
-13.2 
-27.5 
-34.5 
-37.6 
-36.5 
-27.1 
- 1.6 

29.7 
0.331 
0.147 

Pacifie 
(1) 

1-10,257 
1-15,707 
f11,3 23 
1- 4,623 
- 1,846 
- 4,786 
- 6,372 
- 8,137 
- 9,567 
- 9,030 
- 4,629 
1- 2,459 

(2) 
1-36.7 
1-56.2 
f40.5 
1-16.6 
- 6.6 
-17.1 
-22.8 
-29.1 
-34.3 
-32.3 
-16.6 
1- 8.8 

26.5 
0.385 
0.219 

8 - The presentation of the figures for typical seasona1 variations to the 
nearest unit exaggerates the accuracy of the procedure in isolating the 
seasona1 movement. 
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TABLE XXVI 

Measures of Short-Time Changes in Seasona1ity of Unemp10yment 
in Canada. Periods are from Hay to April 

1946-1947 1947-194S 1948-1949 1949-1950 1950-1951 1951-1952 

r 0.98 0.996 0.99 0.97 0.99 0.99 

b 0.62 0.98 1.14 1.14 1.15 1.21 
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Changes ln the seasonal movement expressed in absolute figures 

depend on the changes undergone by the non-seasonal level. 

These changes will be considered in the following section 

dealing with aeasonal employment. 
B - Seasonal Employment 

l CONCEPT AND MEASUREMENT 

The seasonal factorsredistribute unemployment 

wlthln twelve mon th periods through the favouring and inhiblt

lng of economlc activity during different months of the year. 

The creation and suspension of jobs (that is, decrease and 

increase in unemployment) due to seasonal factors is repeated 

to the same extent annually when aeasonality ia constant. 

The consequent decrease and increase in unemployment can be 

distinguished from other types of changes in unemployment by 

this repetitive characteristic. Calling this type of unemploy-

ment, "seasonal" unemployment, we define it as recurring unem-

ployment which lasta for at least one, but not more than eleven, 

months of the year. This definition allows us to measure seasonal 

unemployment on the basis of typical seasonal variations in un

employment. The method has been presented in its essentials 

in Chapter IV for seasonal employment, and will not be repeated here. 

The general rule in this case ia: "The amount of seasonal unemploy

ment in any particular month ia equal to the difference between 

that month's seasonal variations in unemployment value, and the 

trough month's value." 

II INTERPRETATION 

The figure representing a particular month's season

al unemployment value indicates the number unemployed in 



· 9 
that month, who can expect to find employment sometime within 

the next twelve monthe (then lose thelr Jobs within another 

twelve monthe, regain them in another twelve, etc.) as the 

result of the influence of "normal" seasonal factors, and in 

the absence of changes in the non-seasonal level of unemploy

ment. This figure, plus the month-to-month changes in seasonal 

unemployment can be of use in analyzing the level of, and 

changes in, unemployment. 

Taking the live applications for employment on file 

at local National Employment Service Offices as an indication 

of the extent of unemployment in the ragions covered by these 

offices, saasonal unemployment can be eatimated from the typi

cal seasonal variations in unplaced applicants. To estimate 

total seasonal unemployment, as weIl as changes in its level, 

these offices should be grouped together only ifunemployment 

in the regions covered by them have identical seasonal patterns. 

The regions for which we have computed seasonal variations are 

large, and to a certain extent local areas within each region 

have varying seasonal patterns, and therefore our estimates 

of total seasonal unemployment are minimum ones. The average 

seasonal unemployment figures are arranged in calendar form 

for Canada and the five regions in Table XXVII. 

Table XXVII. Calendar of Unemployment on Page 155. 

9 - Or who will withdraw from the labour force. 



Region 

~iaritimes 

Q.uebee 
Ontario 
Prairies 
Pacifie 
Canada 

Hari t i.'Iles 
"uebee 
Ontario 
Prairies 
Pacifie 
Canada 

Maritimes 
q,uebee 
Ontario 
Prairies 
Pacifie 
Canada 

Maritimes 
q,uebee 
Ontario 
Prairies 
Pacifie 
Canada 

Maritimes 
Q. uebec 
Ontario 
Prairies 
Pacifie 
Canada 
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TABLE XXVII 

CALENDAR OF SEA.SON,Al, IDiliMPLOYMENT 

Leve1 of 
Seasona1 

UnemE10yment 

11 ,849 
34,926 
29,283 
23.393 
19.824 

119,275 

15,410 
43.509 
36,082 
27.968 
25.968 

148,243 

17.776 
48,722 
32 ,969 
28,559 
20,890 

148 ,916 

18,771 
47,196 
25,870 
25.477 
14,190 

131,504 

13.260 
2B,324 
13,335 
16,042 
7,721 

78,682 

Seasona1 Conditions 

January 
Beginning of Active Season 
Beginning of Active Season 

Act ive Season 
Active Season 
Active Season 

February 
Act ive Season 
Active Season 

Peak 
Active Season 

Peak 

Mareh 
Active Season 

Peak 
Active Season 

Peak 
Active Season 

April 
Peak 

Active Season 
End of Active Season 

Active Season 
End of Active Season 

l..fay 
End of Active Season 
End of Active Season 
Beginning of S1ack Season 
End of Active Season 
Beginning of Slack Season 

Seasona1 Unemp10yment i : 
Righer f Lower 
than previous month 

1- 5,157 
f14,9 62 
1-12,158 
1- 8.831 
f 7,798 
f4S,906 

f 3,561 
f 8,5S3 
t 6,799 
f 4.575 
1- 5.450 
!-2S,96S 

1- 2,366 
!- 5,213 

f 591 

f 673 

t 995 

- 3,113 

- 4,384 

- 1,526 
- 7,099 
- 3.0S2 
- 6,700 
-17.412 

- 5,511 
-18,872 
-12,535 
- 9,435 
- 6,469 
-52,822 
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TABLE XXVII - CALENDAROF SEASONAL UNEMPLOYMENT ( Continued) 

Region Leve1 of Seasona1 Conditions Seasona1 Unemp10yment 
Seasona1 is Higher 1- Lower -

Unemp10yment than Previous month 

June 
Naritimes 7.099 Ileginning of Slaek Season - 6.161 
q,uebec 13.523 Beginning of Slaek Season -14,801 
Ontario 8,685 Slaek Season - 4,650 
Prairies 9.338 Beginning of Slack Season - 6,704 
Pacifie 4.781 Slack Sea son - 2,940 
Canada 43.426 -35,246 

July 
Maritimes 3.236 Slack Season - 3.313 
Q.uebee 5.599 Slack Season - 7.924 
Onter 10 6,676 Slaek Season - 2,009 
Prairies 6,298 Slack Season - 3.040 
Pacifie 3,195 Slack Season - 1,536 
Canada 25.054 -18.372 

August 
Haritimes 339 Slaek Season - 2,447 
Q.uebec 1,690 Slaek Season - 3.909 
Ontario 1. 289 Slack Season - 5,337 
Prairies 2,277 SlacIe Season - 4,021 
Pacific 1,430 Slack Season - 1.765 
Canada 7.525 -17.529 

September 
!4aritimes . 618 Slack Season 121 
Q,uebec 0 Trough - 1,690 
Ontario 0 Trough - 1.239 
Prairies 0 Trough - 2.277 
Pacifie 0 Trough - 1.430 
Canada 618 - 6,307 

October 

r-!aritimes 0 Trough 1- 532 
Q.uebec 582 Slaek Season 1- 3,168 
Ontario 3.168 Slack Season f 1.615 
Prairies 1,615 Slack Season f 537 
Pacifie 537 Slack Season f 5,284 
Canada 5,902 
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TABLE XXVII - CALENDAR OF SEASONAL UNEHPLOYMJ!NT (Concluded) 

Region 

Haritimes 
Q.uebec 
Ontario 
Prairies 
Pacifie 
Canada 

Maritimes 
Q.uebec 
Ontario 
Prairies 
Pacifie 
Canada 

Level of 
Sea.sonal 

Unemployment 

2,264 
5,801 
8,894 
7,621 
4,938 

29,518 

6.692 
19,964 
17,125 
14,562 
12,026 
70,369 

Seasonal Conditions Seasonal Unemployment is 
Higher t Lower -
than previous month 

November 

Slack Season of 2,264 
Sla.ck Season 1- 5.219 

End of Slack Sea.son 1- 5.726 
End of Slack Season 1- 6,006 
End of Slaek Season 1- 4,401 

/-23,616 

Deeember 

End of Slack Sea.son t 4,428 
End of Slack Season /-14,163 
Beginning of Active Season 1- 8,231 
Beginning of Active Season t 6.941 
Beginning of Active Season 1- 7,088 

+40,851 
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The above measures of seasonal unemployment, since 

they are derived from typical seasonal variations, are average 

estimates. Seasonal unemployment can be expected to vary in 

individual years with variations in seasonality in these years. 

Making use of the linear regression coefficients (the b values) 

computed in the previous section, it is possible to estimate 

the individual seasonal movements in percentage terms for each 
10 

of the consecutive May to April periods. Combining these 

values with the unplaced applicants for these periods it is 

possible to estimate the seasonal movements in absolute figures 
Il 12 

for these periods , and thus seasonal unemployment • The 

10 - See above Chapter II , pages 4}-48. 

Il - The figures for unplaced applicants are divlded by the 
adJusted seasonal relatives. These deflated values are 
then subtracted from the actual data, and the results for 
each consecutive May to April period are adJusted to sum 
to zero. The results are the seasonal movements for each 
of these perlods. 

12 - The amount of seasonal unemployment for each month ln a 
given period is estimated as the difference between its 
seasonal value and the trough month's value in that 
periode For the purpose of estimating seasonal unemploy
ment it would perhaps have been better to compute the r 
and b ratios for the 12-month December to November periods, 
since it ii customary to talk of seasonal unemployment ln 
the sense of unemployment whlch ls expected to dlsappear 
due to seasonal causes wlthln the next twelve months. 
The trough month comes close to the end of thls perlod 
while the monthe wlth heavy eeasonal unemployment occur 
at the beglnnlng of thls perlod, whèreas ln the perlod 
used ln thls study seasonal unemployment refers to a 
precedlng rather than a followlng trough month. However 
this change would probably not greatly alter the values 
obtalned, and would not allow the llmlted values for 1952 
that are avallable to be used. 
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estimates13 derived cannot be treated as exact in view of the 

rather imprecise methode being used, but they are useful 

indications of the changes in the seasonal movements in the 

different years. We will deal with the last f1ve periode. 

The adJusted seasonal variations are given in Table III, and 

the derived estimates of seasonal unemployment in Table IV. 

Table XXVIII. AdJusted Seasonal Variations in 

Unemployment on Page 160. 

Table XXIX. Seasonal Unemployment for Individual 

12~month Periods on Page 161. 

There have been substantial increasea in the 

seasonal unemp10yment figur~s during the poat-war periode The 

break in 1950-1951 after the high ln 1949-1950 seema to have 

been temporary wlth even higher values reached in 1951-1952. 

, It ia interesting to note that a rough estimate of season81 

unemployment for 1949, of 205,000, obtalned by the Economies 
14 

and Researeh Braneh of the Department of Labour using other 

methods, falls between our estimate for 1949-50 and the value 

obtalned for seasonal unemployment in February 1949, using 

the 1949-1950 trough value. 

13 - In view of the slight differenee in reglonal eeasona1 
patterns, estimates of seasona1 unemp10yment obtained 
from Canada figures underestimate total seasona1 unemp10y
ment. This dlserepancy is however a mlnor one. 

14 - Haythorne, G.V.) "Seasona11ty of Emp10yment in Canada" 
~abour Gazette, XLIX, 1210-1216. 
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TAl3LE XXV II l 

Adjusted Seasona1 Variations in Unemp10yment 
for Individua1 12-month Periods (May to April) for Canada 

Month 1947-1948 1943-1949 1949-1950 1950-1951 1951-1952 

Hay 1- 7,915 1- 8,042 /- 3,467 1-25,126 1- 7,7a5 
June -19,399 -22,877 -28,749 -33,365 -30,0 9 
Ju1y ~2.707 -41,038 -53.328 ~56.759 -57.202 
August 3,328 -55,818 -82,302 -82,068 -87,411 
September -47,003 -61,383 -96,09a -90,109 -103,542 
October ~,317 -59.-713 -92,10 -77,478 -97,055 
November -27,432 -59,755 -93,341 -45,482 -62,635 
December t 1,844 1- 1,365 f 1,541 1- 8,116 1- 275 
January 1-37,460 1-55,506 1-76,595 1-70,916 1-79,624 
February 1-60,382 1-87,864 1-119,693 1-103,921 1-122,584 
l<!arch 1-60,713 /-85,315 1-128,535 . !-100,848 /-125,845 
April 1-45,868 1-61,493 1-111,174 1-76,335 1-101,813 



Honth 

May 
June 
July 
A ugust 
September 
October 
November 
December 
January 
February 
Harch 
April 
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TABLE XXIX 

Seasonal Unemployment for Individual 12-month periods 
(Hay to April) for Canada. 

1947-1948 1948-1949 1949-1950 1950-1951 

54,918 69,430 104,560 115,235 
27,604 38,511 67,344 56,744 
14,296 20,350 42,765 33,350 
3,675 5,570 13,791 8,041 

0 0 0 0 
2,686 1,675 3,989 12,631 

19,571 1,633 2,752 44,627 
48,847 63,253 97,634 98,225 
84,463 116,894 172,638 161,025 

107,385 It~'9 ,252 215,786 194,030 
107,716 146,703 224,628 190,957 
92,871 122,881 207,267 166,446 

1951-1952 

111,297 
73,493 
46,340 
16,131 

0 
6,487 

40,907 
103,817 
183,166 
226,126 
229,387 
205,355 
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III ALTERNATIVE APPROACH 

The use of "Live Applications" to indicate unemploy

ment, and thus seasonal unemployment may result in estlmates 

that are too low alnce not everyone who la out of work and looklng 

for work reglsters wlth N.E.S. offlces. For this reason an 

alternatlve method of estlmating seasonal unemployment can be of 

use. Wlth approprlate adjustments typlcal seasonal varlatlons 

in employment can be used for thls purpose. 

The measure of seasonal employment ls concerned 

wlth the number of present Joba whlch wlll dlaappear at some 

time durlng the aucceedlng eleven montha, (appear agaln ln 

twelve, dlsappear again ln another eleven, etc.) the measure 

of seasonal unemployment ls concerned wlth the number of 

"absent" jobs whlch wlll reappear sometlme in the succeedlng 

eleven months (dlsappear agaln ln twelve, appear agaln ln 

another eleven, etc.). The measure of seasonal unemployment 

ls therefore the "opposlte" of the measure of seasonal employ

ment, and can be obtalned by comparlng each month's seasonal 

variations in employment value wlth the peak, instead of the 

trough, month's value. "The amount of seasonal unemployment 

ln any particular month can be obtained by subtractlng from 

the peak month's seasonal variation value, the seasonal 

variations value for that month."15 This rule holds good no 

matter whether non-seasonal employment ls changing or constant. 

15 - This is slmilar to the rule used by Woytinsky, op.cit., 
30-33-
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The figures for seasonal unemployment thus obtained 

have to be adjusted to allow for (1) temporary entrants to the 

labour force, and (2) labour mobility. 

(1) Temporary entrants to the labour force are 

workers who are interested in working only part of the year 

(e.g. students). They tend to enter the work force during the 

peak months of employment and they cannot be called unemployed 

during other periods since they are not looking for, and in 

fact not interested in, work. Subtracting a month's seasonal 

value when there are few or no temporary workers from the peak 

monthls value which includes many temporary workers will exagger

ate the problem of seasonal unemployment. To overcome this 

difficulty we can adjust the typical seasonal variation values 

for temporary workers by subtracting from these values the 

number of temporary workers. The peak month in this case is 

the month with the greatest positive variation after adjusting 

for temporary workers. 

(2) A worker who loses his job because of seasonal 

factors may find work in another seasonal job in a firm with 

a different seasonal pattern. Computing seasonal variations 

separately for each of these firms, and then estimatlng seasonal 

unemployment will over-estimate the latter since our hypothetical 

worker will be counted as one of the seasonally unemployed for 

part of the year in both these firms, when in fact he is employed 

the year round. The adjustment made in the case of temporary 

workers can be used here. From each month's seasonal value 
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will be subtracted those workers who find employment in the 

off-season. For example, longshoremen who work in the woods 

in winter should be subtracted from the typical seasonal 

variations value for Water Transportation during the summer 

months, and from the typical seasonal variations value for 

Forestry during the winter months. 

The possibility of labour mobility requlres the 

re-examination of the conclusions reached with respect to the 

principles to be followed in grouping firms. The grouping of 

firms with different seasonal patterns, when seasonal unemploy

ment is to be estimated, is Justified when workers move between 

the constituent firms in response to seasonal variations ln 

employment opportunities as weIl as when lnterest is centered 

only on changes in the level of seasonal unemployment. This 

does not however change the lndustrial and reglonal grouping 

already used for the computation of seasonal variations, (a) 

because of the dlfflculty of varying the grouplng to coincide 

wlth labour mobl1ity, and (b) the data on seasonal labour 

mobility ln Canada are malnly estimates of the number of workers 

who move between certain industries in response to seasonal 

variations in employment, for which adjustments can be made 

in the manner described above, rather than in terms of 

IIcomplementary" firms. 

The deflclencies of any estimates of seasonal 

unemployment obtained from the typical seasonal variations 

in employment which have been calculated for this study and 



listed in Chapter III are, (1) the approximate nature of the 

allowances made for temporary workers and for seasonal labour 

moblllty, and (2) the incomplete employment data on which they 

are based. 

The employment data used ln thls study hae been 

obtalned from firms in non-agricultural industrles employlng 

flfte.n or more workers16 • Estimates of seasonal unemployment 

based on theee figures will only indlcate the seaeonal unemploy-

ment oaused by variations in the firme covered and cannot in 

general be taken as estimates of total seaeonal unemployment. 

The typical seasonal variations in employment 

(and thus estimates of seasonal unemployment) valid for the 

firms covered by the D.B.S. Employment and payrolls survey 

can be extended ta caver the movements in aIl the non-agricul-

tural firms in the ecanamy if the following conditions are 

satisfied. 

1) Seaeonal movements in employment are the same for 

reporting. and non-reporting firme who fall into the indus trial 

and regionalgroupings used for the computation of seasonality. 

2) Ratios of total employment in the relevant indus trial 

and regional grouplngs to employment in the survey firms in these 

groups are available. (The typical seasonal variations in 

employment in the survey firms would be multiplied by these 

ratios, and estimates of total seasonal unemployment then 

16 - See above Chapter III, page 
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obtained from the revised flgures.) 

Unfortunately, the above procedure cannot be followed 

ln the present study. The relatlon between seasonal movements 

ln the survey and non-survey firms has not been studied, but 

slnce the dlfferencebetween the firms in the two groups ls 

mainly that ~f size, which may affect thelr relative abillty 

to withstand seasonal and non-seasonal pressures, lt should 

not be too surprising if thelr behavlour is dlss1mllar. There 

are no "firm" estirnates of the ratio of total ernployment to 

survey employment for any slgnlflcant lndustrial and regional 

breakdown. In tact, it is very ditflcult to ubtain total monthly 

employment flgures except for broad lndustrlal groups. Perhaps 

the most reasonable comparison would be that ln which "total" 

employment figures are the employment figures reported to the 

Census of Industry, which attempts to cover all flrms. The 

difficulty ln thls case ls the amount of work required to 

compute these ratios (test to see whether they are constant 

frOID year to year, etc.), and that the Census of Industry 

is mainly interested in production workers so that the sarne 

flrm may (and 1.n the past has) report different "employment" 

for the sarne period, to the dlfferent surveys. 

AlI these obstacles make any estimate of seasonal 

unemployment based on available employment data very dubibUS, 

and lead to the conclusion that more reliance should be placed 

on estimates obtained from live applications data. 



APPENDIX 

1. At various points in t~e text of Chapter II statements 

were made about the tendency of non-seasonal deviatlons from 

the moving average to cancel out over a period of years, making 

the method of moving averages more accurate than it otherwise 

would be. Theae deviations were caused by the failure of the movlng 

average to move all the way up to the cyalical peak, or all the 

way down to the oyclical trough (p. 19 ); and by the irregular 

component of the time-ssries data. In this section 'le will 

illustrate the defections of the moving average method when oon

fronted with a oycle, indicate the extent to which these de fec

tions cancel out, and compare the results with those obtained 

when the method of link relatives ia used, by means of an 

example. 

i) 
v( =~oo flCl9.sin(fo lt- I) 

Assume a trend-cyclic~l component given by A 

where t ~ lat, 2nd, 3rd, ......... , etc., month. 

Irregular influences absent. The cycle has a period of 5 years, 

and let data for six years, more than covering a complete cycle 

be available. Let ssaeonality be additive with the values 

shown in Table XXX. The combin~d trend-cyclica1 and ~eaeona1 

TABLE XXX 

Seasonal Variations in Absolute Numbers 

J F M A M J J A S 0 N D 

-24 -20 -16 -12 -g -4 ~4 .;.g f12 1-16 1-20 1-24 
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values, that 1s, the actual data, along w1th the movlng average 

values are g1ven 1n Table XXXI. The residuals, the d1fference 

between the actual and mov1ng average values, for the five 

calendar years for wh1ch moving average values are aval1able, 

are shown in Table XXXII together with thelr averages. 

It can be seen that although the res1duals dlffer 

from the true seasonal values, their average, the typ1cal 

seasonal variations, are very close to the seasonal values. 

The defections of the moving average from the trend-cycllcal 

componant are of opposite s1gn over the cyols and roughly 

equal 1n magnitude thus tending to cancel, and to oonf1rm the 

etatements on pages 19-21 in the ma1n texte 

ii) When the available data do not cover the complete 

cyole(s) the results will not be so favourable. In th1s case 

obtaining a weighted average of the residuals of the type 

outlined below on pages 48-49 will limit to a certain extent 

the 1nfluence of the deviations. A much better way of dealing 

wlth thls case la to take a centered twelve-month movlng average 

of the residuals and add the values thus obtained to the firet 

of the moving average values for the oorresponding monthe. 

Subtracting these oombined values from the actual data we obtain 

a new set of residuals (shown in Table XXXIII) whlch are less 

1nfluenced by the oycle since the oomblned movlng average 

(as lnd1cated by the results) goes almost aIl the way up to 

the peak and aIl the way down to the trough. Thelr average ls 

a good approx1mation to the true seasonal values even when a 

full cycle la not covered. 



TABLE XXXI 

Time-Series Data nTC) f ij 

~. Yr. J F M A 1-1 J J A S 0 N D 

1 176.00 190.45 204.79 218.90 232.67 246.00 262.78 274.91 286.31 296.90 306.60 315.35 
2 271.11 277.81 283.45 2g8.00 291.45 293.151 299.11 299.35 298.60 296.90 294.31 290.91 
3 232.78 230.00 224.67 218.90 212.79 206.45 204.00 197.55 191•21 185.10 179.33 174.00 
4 117.22 113.09 109 .6~ 107.10 105.40 104.65 108.89 110.19 112.55 116.00 120.55 126.19 
5 80.89 88.65 97. 107.10 117.69 129.09 145.22 158.00 171.33 185.10 199.21 213.55 
6 176.00 190.45 204.79 218.90 232.67 246.00 262.78 274.91 286.31 296.90 306.60 315.35 

TA:BLE XXXI l 

Residua1s 
~o. 1-' 

Yr. J F l·f A 101 J J A S 0 N D (J\ 
1..0 

1 -24.00 -19.32 -14.61~ - 9 .~8 - 5.34 - 0.73 1- 7.85 f12.37 1-16.86 1-21.29 f25.66 1-29.97 
2 -17.78 -13.61 - 9.50 - 5. 6 - 1.50 1- 2.39 f10.31 f14.14 f17.83 1-21.46 f25.02 t28.54 
3 -22.00 -16.56 -13.18 - 9.81 - 6.47 - 3.15 1- 4.08 f 7.32 1-10.64 1-13.~8 f17.34 /-20.73 
4 -27.85 -24.37 -20.85 -17.29 -13.66 - 9.97 - 2.22 1- 1.61 1- 5.50 1- 9. 6 1-13.50 f17.61 
5 -30.22 -25.97 -21.66 -17.29 -12.85 - 8.37 1- 0.15 1- 4.73 1- 9.34 f13.9 8 f18.64 /-23.32 
Average -24.37 -19.97 -15.97 -11.97 - 7.96 - 3.97 .{. 4.03 1- 8.03 1-12.03 f16.03 .{.20.03 1-24.03 



TABLE XXXIII 

Adjusted Residuals 

~o. 
Yr. J l!' M A I,J J J A S 0 N D 

2 -23.59 -16.60 -15.60 -11.61 -10.63 - 3.66 f 4.50 f 8.63 f12.59 f16.56 f20.51 f24.47 

3 -25.58-19.60 -15.64 -11.66 - 7.68 - 3.72 f 4.08 f 7.89 fl1.85 f15.83 f19.8O f23.77 

4 -24.26 -20.28 -16.31 -12.37 - 8.37 - 4.39 f 3.59 f 7.58 fl1.5 8 f15.57 f19.58 f23.58 

5 -24.41 -20.39 -16.37 -12.35 - 8.31 - 4.28 f 3.74 f 7.7>5 fl1.82 f15.87 f19.91 f23.96 

Adjusted -24.41 -19.17 -15.93 -11.95 - 8.70 - 3.96 f 4.03 f 8.02 f12.01 f16.01 f20.00 f24.00 Average 1-' 
--t 
0 
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iii) The test to determine whether seasonality is additive 

or multiplicative makes use of the relative constancy of the 

absolute and relative amplitudes of variations. When the 

method of moving averages is accurate there is no question 

of the effectiveness of the test, but when the non-seasonal 

values are such that the moving average only approximates them, 

an element other than the nature of seasonality influences the 

amplitude of variations. This should not however affect the 

result when seasonality is fairly constant (additive or multi

plicative) sinee the sum of the absolute values of the apparent 

seasonal displacements for consecutive twelve-month periods 

are not greatly affected by the inability of the moving average 

to move aIl the way up (or aIl the way down) to the cyclical 

peak (trough). Around a cyclical peak the absolute values of 

the positive residuals (i.e. the residuals for the months where 

the seasonal value i9 greater than zero) are increased while 

the absolute value of the negative residuals are decreased. 

The positions are reversed around a cyclical trough. 

The suœ of the absolute values (divided by the average, 

or non-seasonal, activity if seasonality is multiplicative) for 

a twelve-month period, does not vary greatly from the peak to 

the trough, therefore our test ia valid even if the moving 

average method only roughly approximates the non-seasonal level. 

In the present example the test clearly shows that 

seasonality i8 additive. 
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TABLE XXXIV 

Test for Additivity or Multiplicativity. D TC) .;. ~ 
Absolute Average Relative 

Year Magnitude Deviation Activity Magnitude Deviation 

1 188.01 17.77 251.0 74-.9 26.0 
2 167.54- 2.70 290.4- 57·7 43.2 

4 145.26 24.98 204-.7 71.0 2~.9 
163.89 6.35 112.6 145.6 4.7 

5 186.52 16.28 141.1 155.4- 54 .5 

Total 851.22 68.08 504.6 198.3 

Average 170.24- 13.62 100.9 39.7 

Relative 
Deviations 

~:::; 0.08 
~ 

~ = 0.4-

iv) The link-difference method is also very 

accurate when faced with this type of example. The pre1iminary 

averaging eliminates the cyclical influence, and there is no 

changing trend component. The results are given in Table XXXV, 

they are, except for one month, equal to the values obtained 

uslng the movlng average method. 

II. The use of link-relatives when seasonality is 

additive leads to incorrect values for the typical seasonal 

variations. A simple example has been constructed to illustrate 

the extent of the possible errors. The non-seasonal movement 

consists of a straight line trend with values given by the 

equation JO +~ t , where t.: 1 is January of the first 

year. The seasonal and actual values, along with the various 

steps needed to obtain typical seasonal variations using the 

link-relatlve method, are shown in Table XXXVI. 



J 

-4s.40 

-4s.40 

-24.37 

TABLE XXXV 

Using Link-Difference Hethod for Examp1e Œ TC) t ~ 

F }1 A f/r J J A s o N D 
Average Link-Difference 

f 4.40 f 4.00 f 4.00 t 4.00 t 4.00 t 3.00 .;. 4.00 .;. 4.00 .;. 4.00 .;. 4.00 .;. 4.00 

Chain Differences: Base = December 

-44.00 -40.00 -36.00 -32.00 -23.00 -20.00 -16.00 -12.00 - 8.00 - 4.00 o 

Trend Component - 0; Average of Adjusted Chain Differences = -24.03 

Typica1 Seasona1 Variations 

-19.97 -15.97 -11.97 - 7.97 - 3.97 .;. 4.03 .;. 8.03 ';'12.03 ';'16.03 ';'20.03 ';'24.03 

1-' 
-.1 
\>l 



T.AJ3LE XXXVI 

Using Link Relatives ~~en Seasonality is Additive 

J F M A M J J A S 0 N D 
Seasona1 
Values -6 -5 -4 -3 -2 -1 1-1 1-2 1-3 1-4 1-5 1-6 

Actual Yr.1 6 9 12 15 18 21 25 28 31 34 37 40 
Values 2 30 33 36 39 42 45 49 52 55 58 61 64 

354 57 60 63 66 69 73 76 79 82 85 SS 

Link Yr.1 37.5 150.0 133.3 125.0 120.0 116.7 119.0 112.0 110.7 109.7 108.S 10S.1 
Re la- 2 75.0 110.0 109.1 10S.3 107.7 107.1 108.9 106.1 105.8 105.5 105.2 104.9 
tives 3 S4.4 105.6 105.3 105.0 104.S 104.5 105.S 104.1 103.9 103.8 103.7 103.5 

Average 
Link Re1a- 65.6 121.9 115.9 112.8 110.8 109.4 111.2 107.4 106.8 106.3 105.9 105.5 

1-' tives --.J 
+"' 

Chain Rela-
tives 65.6 so.o 92.7 104.6 115.9 126.8 141.0 151.4 161.1 171.9 182.0 192.0 

AdjusteS 
Chain Rela-
tives ~ 57.9 64.6 69.6 73.8 71.1+ 80.6 87.1 89.8 91.4 94 .9 97.3 100.0 

Seasonal 
Index 70.6 78.8 S4.8 90.0 94.4 98.3 106.2 109.5 111.5 115.7 l1S.7 122.0 

Typica1 
Seasona1 
Variations -13.1 - 9.5 - 7.1 - 4.1 - 3.1 - 1.4 1- 2.3 1- 3.9 1- 5.1 1- 7.3 1- 9.0 1-10.9 
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Before uslng elther the llnk-difference or llnk

relative method, it is necessaryto reach a decision aB to the 

nature of seasonality. This decision may be based on qualita

tive knowledge of the relatlon of the seasonal to the non-season

al movements in particular lndustries, or on some quantitative 

test. Difficulty has been experlenced ln trying to construct 

an additive or multiplicative test for the link method. 

The problem faclng us is, how to obtain an estimate 

of the seasonal movement in each of the years as a by-product 

of the link method. A possible, though cumbersome, test ie to 

flrst take 11nk-dlfferences, and treat the set of links for 

each year ln the same manner as the average link-differences. 

That is, chain them, adjust for trend,and obtain estimates for 

the seasonal values. The sum of the absolute values for each 

set of seasonals can be used toestimate the amplitude of 

variations, and these amplitudes are compared with the average 

activity ln the corresponding year to indicate the nature of 

seasonality. Depending upon the result of this test the link

differenoe method ls oompleted or 11nk-relattves are oomputed. 

When seaaonallty la additive this test will probably 

be effective since the non-seasonal elements remalning in the 

apparent seasonal values will usually not be too large, nor 

will they necesearily vary directly with the non-seasonal 

movement. However, when seasonality ia multiplicative it ie 

not clear that the test will give the correct result, since 

the larger defections oontained in the estimated seasonal 
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values (due to an incorrect method being used) will not necessar-

1ly vary with the non-seasonal level, and they mlght be suf

flciently large to obscure the nature of seasonality. 

The above teat has been applled to our fictitious 

example in l, and as can be see from Table XXXVII the results 

are satisfactory. 

III. The averaged residuals have been adjusted to total 

zero, in thls study, in the follow1ng way. 

for i~ 
.~ J-

Let a' J - unadJusted average residual value 

month aJ' ~ adjusted average residual value for 
J ,g 

month them o.l -: ai --h 4 cti . 
1~1 I~ 

It is clear that ~ 0;" = 0 . 
1:;' 

Wald uses the following method. 
,a 

O-J ~ Qj -Io.jl(~, a~ 
il. 14(1 . -. 
~ -

Once again it is clear that 
la 

L 0./. ==0. 
/:, 'J 

The choies between these two methods ahould depend 

on the assumptlons as to the nature of the "error" ln the 

uncorrected reslduals. If lt ls assumed that thls error varlee 

dlrectly with the absolute value of the residual Wald's method 

ia superior, if this le not the case, the simpler method used 

in this study ahould be preferred. 

The average of the unadJusted average residuals 

may not equal zero because they are affected by the trend-



TABLE XXXVII 

Applying Additive or Hultiplicative Test to Link Nethod 
Estimated 
Seasonal J F M A M J J A S 0 N D 
Values 

Year 1 -28.42 -22.45 -16.59 -10.~6 - 4.67 - 0.82 1- 7.48 fl1.13 f14.05 f16.16 f17.48 f17.61 
2 -30.53 -21.79 -14.11 - 7. 8 - 1.99 1- 2.41 1- 9.75 1-12.03 1-13.32 1-13.66 1-13.11 1-11.67 
3 -25.71 -18.41 -13.66 - 9.45 - 5.38 - 1.64 1- 5.99 1- 5.62 f 9.36 f13.33 f17. 64 1-22.34 
4 -17. 21 -17.38 -16.82 -15.45 -13.19 - 9.98 - 1.78 1- 3.48 1- 9.80 1-17.21 1-25.72 1-35.61 
5 -20.17 -19.69 -18.22 -15.80 -12.4-9 - 8.37 - 0.48 1- 5.98 1-12.03 1-18.52 1-25.35 1-32.41 

Absolute Average Relative Deviation 
Year Magnitude Deviation Activity Hagnitude Deviation 

1 167.86 0.40 251.0 66.9 30.9 
2 151.85 16.41 290.4 52.3 45.5 
3 148.53 19.73 204.7 72.6 25.2 1-' 

-./ 
4 183.65 15.39 112.6 163.1 65.3 -./ 

5 189.44 21.18 141.1 134.3 36.5 

Average 168.26 14.60 97.8 40.6 
14.60 0.09 40.6 o.iL Batio 158.26 • = 97.8 
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oyclical-irregular component due to the defeotions of the movlng 

average method. There is no reason to expeot these defeotions 

to be greater for the larger residuals, the size of the latter 

may be due to large seasonal values. An examination of the 

residuals in Table III doea not indicate any significant 

correspondence between the size of the residual and the size 

of the defection. This ie the reason for making use of the 

simpler method ln this study. 

The results of using both methods for adjusting the 

average of the reeiduals for the firet four years ln the first 

example are glven ln Table XXXVIII. The adJustment ls required 

because a complete oyole has not been 09vered, and the defeo

tions do not aIl cancel out. They are mainly positive since 

the upper part of the cycle has been covered. It should be 

noted that Waldls method of adjusting will never change the sign 

of the unadjusted average resldual values. In cases where the 

"incomplete" oyclical influences are strong it is possible for 

the defectlons to change the sign of some of the apparent 

seasonal values. The necessary corrections may be made with the 

method used in this study. 

IV. The dangers of neglecting to test for the multipli-

cativity or additivity of seasonallty can best be ll1ustrated 

by referenc8 to an examp18 in the literature. 

J. Wisniewskl, in an artlcle tltled IIInterdependence 
l 

of Oyclical and Seaeonal Variation", attempted to relate the 

l - Econometrica. 1934 pp. l76-lel. 



- 179 -

TABLE XXXVI l l 

Adjusting the Average Residua1s for First Four Years in Table II 

(1) Adjustment Obtained With Method Used in this Study. 
( 2) Adjustment Obtained With Wald' s Nethod. 

( 1) ( 1) ( 2) ( 2) 
~1onth Sum of Average Adjustment Adjusted Adjustment Adjusted 

Residua1s Average Average 

J -91.63 -22.01 ..o.Q6 -23.87 -1.61 -24.52 
-18.47 

.J 

F -73.88 -0.96 -19.43 -1.30 -19.77 
M -'-:-58.17 -14.54 -0.96 -15.50 -1.02 -15.56 
A -42.52 -10.63 -0.96 -11.59 -0.75 -11.38 
l-1 .-26.c17 - 6.74 -0 06 - 7.70 -0.48 - 7.22 
J -11'.46 - 2.87 -o:§6 - 3.83 -0.20 - 3.07 
J /-20.02 /- 5.01 -0.96 /- 4.05 -0.35 /- 4.66 
A 1-35.44 !- 8.86 -0.96 /- 7.90 -0.62 /- 8.24 
s 1-50.83 /-12.71 -0.96 !-11.75 -0.90 /-11.81 
0 1-66.19 f16.54 -0.96 /-15.58 -1.17 /-15.37 
N fel.52 1-20.38 -0.96 /-19.42 -1.44 !-18.94 
D /-9 6.85 /-24.21 -0.96 1-23. 25 -1.71 1-22.50 

Average /- 0.96 -0.96 0 0 

L:..
12

jad - 13.66 O·t~ = 0.07 ,.:, - 13. 
I~ 
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seasonal IDovement to the non-seasonal movement. The method he 

used was the following. 

He adopted Kuznets method for measuring seasonal 

variations, (averaging seasonal relatives) therefore implicitly 

assuming that seasonality was multiplicative, that is, the amp

litude of seasonal variations varies directly with the non

seasonal level. He then obtained the coefficient of regression 

(b) of gross seasonal indices (minus 100) on average seasonal 

indices (minus 100), to measure variations in seasonal movement 

from year to year. He compared variations in b with variations 

in the non-seasonal (cyclical) level of employment. His con

clusion was that the biS approximate a decreasing function of 

the level of employment in the given series. That is, the 

amplitude of seasonal variations (as measured by b) is a decreas

ing function of the non-seasonal level. This result ia para

doxical, since, in order to use Kuznets methods, he mU8t make 

the assumption that the amplitude of seasonal variations i8 an 

increasing function of the non-seasonal level of employment. 

Wisniewski's results can be explained if seasonality 

was additive in the industries he examined. If the seasonal 

displacement in absolute figures (i.e. the deviations from the 

non-seasonal level in the unite used in the time series) is 

constant even though changes occur in the non-seasonal level, 

measuring seaeonality with the implicit assumption that season

ality is multiplicative over-estimates (under-estimate) the 

seasonal relativ~s, in relation to the seasonal index which 
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ls an average of these values, when the non-seasonal level ls 

low (hlgh). 

Thls argument can be 11lustrated uslng the flctltious 

data for the trend-cycllcal and seasonal examp1e deve10ped in 

this appendlx. The seasonal index has been computed using 

relatives, and bIS have been computed for the gross seasonal 
2 relatives for each year. The results are contained in Table 

XXXIX. It can be seen that the bIS are approxlmately a 

decreaslng functlon of the non-seasonal level. To conclude 

from this that the amplitude of seasonal variatlons ls a 

decreasing functlon of the non-seasonal level is however erron-

eous slnce, as we know, the amplltude is the same in each of 

the years. The addltive or multiplicative test should always 

be used before other attempts are made to determlne the rela-

tion between the seasonal and non-seasonal movement. 

TABLE XXXIX 

Year ~ Average 
Value 

l 0.73 251.0 
2 0.62 290.0 

~ 0.77 204·l 
i:~~ 112. 

5 141.1 

1 The seasonal movementa in Meat products satlsfy 

one of the assumptlons on which Waldla method3 ls based, that 

2 - See above, Chapter II, pages 45-46. 

3 - See above, Chapter II, pages 41-43. 
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ls, monotonle changlng amplltude. Neither the seasonal pattern 

nor the nature of seasonal1ty strlctly satlsfy the other requlre

mente, but thls ls not sufflclent to obscure the general move

ment, nor to deprlve the results of aIl signlfieance. The 

adjusted seasonal values for 194$-1950, expressed as percent

ages of the average emp10yment for the period 1947-1951 are 

given in Table XL. 

TABLE XL 

Adjusted Seasona1 Values for Meat Products, 
Obtained Uslng Wald ' s Method. Expressed 
as percentages of Average Emp10yment in 
Meat Products, 1947-1951 

Mon th 19!tS 1949 . 1950 

January of !t.$ 1-3.0 1-2.7 
February - 4.1 -2.5 -2.3 
March -11·3 -7.0 -6.1 
April -13.1 .-8.0 -6.7 
May -11.2 -6.9 -5·5 
June ... 3.8 -2.g -2.1 
Ju1y .;. O.g I-O.g ,l0.5 
August 1- 3·0 1-3.0 ,Ll.8 
September of 2.4- ';'2.3 ,L1.4 
October .;. 2.6 102.2 Il.4-
November .;. 6.1 ,'5.3 f3. 4 
December .fl0.0 ';'8.9 1-5.9 

Ampl. of Variations 6.1 4.4 3.3 
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