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PREFACE

The consideration of the problem of seasonality
for thesis purposes was first suggested by my director of
regearch, Professor E. F. Beach. In subsequent dlscussions,
the scope of the planned thesis was narrowed down to the
treatment of seasonality of employment. Abcut the same
time, the Economics and Research Branch of the Department
of Labour began a project to study seasonal variations in
employment in Canada and I was engaged as an asslstant for
the summer of 1952, Fortunately, therefore, my summer
employment colncided, 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 used in this thesis, I have benefitted from
discussions with many persons at the Branch, in particular,
G. Schonning and H. B. Neilly.

The typlcal seasonal variaticns in employment and
unplaced applicants presented in thlis thesls and the results
of the additive and multiplicative tests were computed under
ay direction during the summer months and are presented here
through the courtesy of the Economics and Research Branch of
the Department of Labour. I subsequently computed all the
derived measures used in this thesis, such as the calendars
of seasonal employment and unemployment, the amplitude of

variations and all the results presented in the Appendlx,



vi

This thesis is malnly concerned with the
quantitative aspect of the seasonal problem., The emphasis
is on the measurement of the extent of seascnality in the
various industries and regions, rather than on an examina-
tion of the part;cular causes of the seasonal movements
in any group of industries with policy recommendations for
mitigating these seascnal influences. The measurement of
seasonal variations, the isolation of industries and reglions
mosﬁ seriously affected by seasonal factors, can be conslder-
ed the first step in an attempt to tackle the total seasonal
problem. The Economics and Research Branch of the Department
of Labour is now actively engaged in implementing the measures

of seascnality with detalled industry information.



CHAPTER I
THE CONCEPT OF SEASONALITY

Industrial and trade activity can be varied by changes
in the supply of raw materials, labour, caplital, demand for the
final products and through the hampering or alding of the production
process. Where these changes are ultimately due to climatlc and
conventional seasons the consequent variations are called "seasonal
variations”.l |

Seasonal variations arise from causes which can be
grouped roughly as "external" and "internal®.® The external causes
are the climatic and conventional seasons which may be looked upon
as furnishing the impulses from which economic seasonality flows.
The internal causes are those "artificial" conditions in the
economic structure which are directly affected by the external
' causes and transmit their influence, albeit in an altered form,
to other economic factors. The artificial conditions in the economic
structure of interest here (the word "artificial" is used in con-
nection with the internal rather than the external causes to signify

that they are more subject to the control of pcolicy) are the state of

1 - S, Kuznets clagsifies the industries experiencing seasonal variations into
four main groups. (1) "Industries in which the supply of raw materials is
subject to large seasonal variations while the demand for the finished
products is rather constant." (2) "Industries in which not only the supply
of raw materials but also the demand for the finished product is subject to
large seasonal variations," (3) "Industries that utilize raw materials whose
supply is continuous, subject to rather mild seasonal variations, but whose
final product is subject to a seasonally variable demand," (4) Industries in
which Pneither the raw materials nor final demand but the productive process
itself is subject to conspicuous primary seasonal influences"., ZXuznets, S.,
Seasonal Variations in Industry and Trade, New York, 1933, 21,

2 - This classification is due to Crum, W,L., "Progressive Variations in
Seasonality", Journal of the American Statistical Association, XX, 48-64,




technology, and consumer and business reaction to the changing
seasons. For example, summer operations in logging in the East
are hampered because the pressnt state of pest control has not
resulted in the elimination of the mosquito and black-fly from the
logging areas in the summer months, furthsermore the methods for
transporting logs at this time of year are limited and expensive,
In this case the external factors directly traceable to climatic
conditions, the lnsects and the conditlon of the terrain, work
through the internal factors, that is, the methods, or lack of
methods, for controlling insects and the means of transpormtion.
An example of seasonal variations due to changes in consumer demand
would be lce-cream prcduction where the external factors, tempera-
ture changes, work through internal factors, first, consumer
reactions to these temperature changes, and sscond, technological
factors which do not permit constant year round production to meet
a seasonally variable demand.

Seasonal varliations are not uniform throughout the
economy. They are more pronounced in certain industries and regions
than in others. The reasons for this are clear since the external
and internal causes of seasonality can vary from industry to
industry and from region to region. An example can easlly be
obtalned from an industry already mentioned, Logging. The active
season for Logging in British Columbla is in the summer and in the
fall with the slack period in the winter, while in Quebec, the

slack season occurs in the summer with peak activity in the wlnterB.

3 = See below Chapter III, page 9a.



This lack of similarity in seasonality 1s due partly to climatic
differences and partly to different transportation techniques 1in
the two reglons.

Seasonal variations in activity constitute a problem
in that the smooth functioning of the economlc system requires a
steady and proportionate flow of the means of production (and
incentives to production) in all its parts. Discontinuities or
serious fluctuations in the supply of some of these materials, or
in the abllity to make use of the usuallmethods of productlion,
leads to 1dle men and machlines. The soiutlon of the proﬁlem lles
in bridging these discontinuities. For examplei raw materials
which are avalilable only seasonally might be stored, for use in
pericds when they are not otherwise avallable; or products which
have a seasonally variable demand might be produced at a constant
rate throughout the year, bullding up and depleting inventories
in slack and active geasons respectivel&. Where 1t 1s not possible
to store raw materials or products for any length of time, 1t might
be possible to undertake the production of commodities with com-
plementary seasonal variations, thereby keeping the labour force
employed the year round and perhaps usling some of the same machlnes,
In thie thesls the problem of limlting seascnal variations will
be considered only in passing. Our main concern will be with

measurement.

4.- This aspect of the problem i1s thoroughlyexplored, with many
actual examples, in Smith, E.S., Reducing Seasonal Unemployment,
New York, 1931.
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The definition 6f seasonal variations given above 1s
a causal one. Certaln factors are consldered "seasonal" and the
changes in activity that can be attributed to them are called
seasonal variations. This definltion 1s attractive in that 1t
corresponds to the layman's idea of‘é séasonal movement, and to
the scientist's criterion of prOper'procedure since 1t goes from
%cause" to "effect", However, whenever the primary aim has been
to measure seasonal variations, a fo,rmal5 definition, which defines
a certaln regular movement and then calls i1t seasonal, has usually
been adopted. The second definition 1ls 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 c¢limatic elements, the dates of
planting and maturity of crops. These data would be
combined with indexes measuring variations in the con-
ventional seasons, and then correlated with the series
that descoribe economic activity. The correlation of
measures of both natural and conventional seasons with
those of business activity might establish the amount
of variation ln economic activity associated with
variations in all seasonal factors: and from these
segregated variations typlcal seasonal changes could be
derived. .

The difficulties of such a procedure are only too
obvious., First, continuous data on variations in
seasonal factors are seldom avallable for the entire
area involved in the correlation. Second, the attempt
to correlate economic series with a serles describing
varlations in seasonal influences 1s beset with the
usual grave 4ifficulties of correlation analysls in
time sequences, especially since in the projected
analysls the dependent variable, an economic time
series, 1s 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 distinctlion is polinted out by Mendershausen, H.,
"Eliminating Changling Seasonals by Multiple Regresasion
Analysis", Revlew of Economic Statistics, XXI, 171.
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factors other than ssasonal and these are often the
preponderant influence. Longer cycles, secular
movements and random changes must be segregated.
The complex correlation analysls would be extremely
labourious and the validity of 1ts segregation of
ghanges due Spec%gically to seasonal factors would
e very dubious. _
- A formal definltion, 1n addition to allowing us to
use fairly simple mathematical tools, should not be too much at
varlance with the movement that would have been obtained by using
the causal definition., The definition to be used here, i.e.,
"Seasonal variations are perlodic changes with a period of one
year", shall be examlned in this light,
| The external and internal causes of seasonal variations
'cannot-be expected to give the regular pattern that is assumed by
our definiﬁipn. It is true that the climatic and conventional
seasons are not all anchored to the same months each year. Thus
activity assoclated with these factors will not be the same in
corresponding months each year. The internal causes also are
not fixed for any period of time. In the long run changes occur
in the state of technology affecting the practicability of operations
under previously unfavourable conditions and in business and con-
gsumer reaction to the changing seasons, For example, in the con-
struction industry, changes have taken place in both the state of
technology and habitual reactions to changes in climate since the
pre-war years, malnly as a result of wartime needs and experiences,

which have somewhat lessened the extent of seasonal variations in

employment in this 1ndustry.7

6 - Kuznets, op.cit., 24
{ - See below Chapter III, page 85.
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In shorter periods of time, although technological
factors remain fairly constant, consumer and business rsaction 1is
affected by the particular phase of the buslness cycle. The
conditions 1limiting production in "unseasonal® periods do not, in
most cases, achlesve this result by making activity in these periods
impossible, but rather by making it very costly.8 In boom periods,
high costs and resulting high prices, are not as great deterrents
to sales a8 they are in normal periods. Thus more activity would
tend to be scheduled for unssasonal periods. 1In depression periods,
the opposite ls the case., The tendency here would be to schedule
activity for the favourable, low cost, periods, The business cycle
may thus affect seasonal activity and any discussion of the latter
may need to make reference to the former.

If we deal only with a relatively short period of time
(five years in our case), then the long run factors will not, in
general, have caused muqh change in the internal causes. Further-
more?particular cases where lnnovations have occurred, the pro-
cedure can be re-evaluated in light of the changed conditions.9
The cyclical and irregular fluctuatlions in these seasonal variations
would still remain, but the seasonal valuss for, say, any particular
month should not show too wide a dispersion around their mean since
the average monthly weather conditions are falrly regular, while

"mild" cyolss should not cause too great a disturbance to these

8 -~ An exception would probably be inland water transportation,
but even here it might bs possible to obtain some movement
in winter by using a large number of ice breakers and
sturdier ships.

9 - See below Chapter II, pages 38-4o0
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values, In cases where the weather conditions are very irregular,
or the cyclical fluctuations extreme, our results can be qualified
by measurss to be considered in later sections. Thserefore our
definition can serve as a useful starting point for an attempt to
measure seasonal varlaticns.

We have omitted from our definition a condition which
1s more often implied in the methods used for measuring seasonal
variations than étated and which should be included here.lo
This condition states that the seasonal movement serves to re-
distribute throughout the twelve months what would have been the
amount of activity for that psriod in the absence of seasonal
variations. That i1s, average activity for any twelve-month period
is not affected by seasonal factors, the favourable reaction in
certaln months belng offset by unfavourable reaction in other months.
This condition should not be taken to mean that in the absence of
the cause of seasoconality the average activity of any twelve-month
period would not be affscted; bul rather as an indication of
ignorance as to the changes that would occur, in general, 1f these
seasonal influences were absent. The difficulty lies in imagining
what a "non-seasonal" situation 1s like; for, in effect, the
partitioning of sconomlic activity into two categories, non-seasonal
and seasonal, lmplies 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

example, assume twelve months of hypothetical "non-seasonal" con-

10 - This condition is emphasized by Whelden, C.H., "The Trend-
Seasonal Normal in Time-Series", Journal of the American
Statistical Assoclation, XXI, 321-329.




ditions for inland water transportation which result in a thin
layer of lce on the lakes throughout the yesar which hampers
shipplng, but which can be overcome to a certain extent by in-
creased expenditures., These lincreased costs will increase the price
of lake shipping and thereby affect demand. What will the effect

of these condltions be on average shipping activity as compared to

a "normal" situation with some ice~free and some ice-bound months?
Obviously we are in no position to answer this question and have
thus adopted the middle road of assuming the effect of seasonal
variations to be solely redistributional.

The definition of seasonal variations leaves open the
question of whether the "periodic' change 1s in percentage terms
or in absolute terms; that 1s, whether Y“the seasonal component
of an economi¢ time series 1s represented by a sequence of values
to be added to, or multiplied, with the trend-and-business cycle
component of the geries. "l

If the non-seasonal level of activity 1s constant,
the question of multiplicativity (i.e. amplitude of seasonal varia-
tions directly proportional to the non-seasonal level of activity)
or additivity (i.e. amplitude of seasonal variations independent
of the non-seasonal level of activity) 1s unimportant, since both

2
assumptions give the same value for the seasonal displacementsl

in absolute numbers. However when the non-seasonal level of activifyis

11 - Mendershausen, op.cit., 171

12 - Seasonal displacements are the differences between the actual
and the non-ssasonal values. If seasonality 1s additive,
seasonal displacements in abeoluts figures will always be
constant., If seasonality 18 multiplicative, seasonal dis-
placements expressed as percentages of the non-seasonal level
will always be constant.
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changing, say lncreasing, the seésonal displacement in absolute
numbers obtained when multiplicativity i1s assumed, will increase
from the beglinning to the end of the perlod because of the in-
crease in the non-seasonal level of activity, while the seasonal
displacements obtained when additivity is assumed will be the
same for every year.l3

If seasonality is, in fact, multiplicative, using the
average seasonal movement in absolute figures to represent the
seasonal variatione in the period covered (which is what 1s done
when seasonality is additive) will over-sstimate the seasonal
displacement for the beginning of the perlod and under-egtimate
it for the end. If seasonality 1is, in fact, additive, using the
average seasonal variations, measured as percentages of their res-
pective monthly non-seasonal values, to represent the seasonal
movement in the period covered (which is what 1s done when season-
ality is multiplicative) will under-estimate the seasonal dis-
placement at the beginning of the period and over-estimate them
at the end.

The applicability of either of these concepts depends
on the changes (1f any) in the internal causes assoclated with the
changes in the non-seasonal level of activity and in their rslative
importance in determining the level of ac¢tivity in general. When
these factors remaln unchanged, seasonality can be expected to

be multiplicative since the "causes" of the seasonal variations

13 - The writer was first made aware of the "additivity" or
"multiplicativity" problem when reading Woytinsky, W.S.,
Seasonal Varlations in Employment in the Unlted States,
New York, 193%9.
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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 1s no reason to expect seasonality to be
multiplicative since the seasonal components in the two intervals
will be determined not only from different bases, but also in a
different manner. An example of the first type of change leading
to multiplicative seasonality would be an increase in the con-
struction of houses resulting from an increase in population, without
any change in bullding techniques or in attitudes toward building
under adverse conditions. There is no reason to expect seasonal
movements, expressed as a percentage of non-seasonal activity, to
differ before and after the increase in construction activity.
This example can be used to illustrate the second type of change,
leading to additive seasonality, if we add to it changes in
building techniques and habitual attitudes leading to increased
activity in unseasonal months., In this case ths seasonal movement,
expressed as a percentage of non-seasonal activity, will not be
the same before and after the change. The difference between the
seasonal movements of the two periods, expressed in absolute
figures, may be less than the difference between the seasonal
movement expressed in percentage terms. If this 1s the case, we
say that seasonality 1s additive.

Changes are malnly of the latter type, since cyclical
factors are sufficient to change the lnternal causes through thelr
effect on consumer and business reaction. Consequently, there 1is

no a priori reason for assuming a multiplicative seasonal index,
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although this does not necessarily mean that seasonality 1s
additive. Both these alternatives are extremes and in most cases
one would expect to find a "combination" of both. There would be
a certain "minimum" amount of seasonal variation irrespective,
within limits, of the level of non?seasonal activity and also a
"varying" amount depending on this ievel.

When the changes in the seasonal movement, expressed
as a percentage of non-seasonal activity during the period covered,
are smaller than the changes in the seasonal movement, expressed
1n absolute figures, seasonality during that perliod will be
congidered multiplicative. The variations in seasonal displacements
can be more adéquately explained by reference to variations in the
non-seasonal lsvel of aotiﬁity rather than by reference to the
influence of irregular factors. When the seasonal movement in
absolute figures is more constant, seasonality is considered
additive, The varlations in seasonal displacements from the
average seasonal activity for the period can be hetter explalned
by assuming them to be due to irregular factors rather than to
changes in the general level of non-seasonal activity. 1In other
works, we choose the éssumption which results in the more constant

' 1
seasonal movement,

14 - See below, Chapter II, pagesss-3§where the problem is further
discussed and the procedure used justified. It 1s similar
to the procedure in Woytinsky, op. cit.
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Conclusion:

We have adoptsd the following as our definition of
seasonal varlations: “perlodic changes with a period of twelve
monthe which redistribute, but do not alter, the average yearly
level of activity", Thelr perliodic aspect serves to distinguish
them from secular and irregular changes while their confinement to

a period of one year distinguishes them from cyclical changes.



CHAPTER II

METHODS OF MEASURING SEASONAL VARIATIONS

A. Constant Seasonal Variatlons

The influence of all the factors affecting economic
activity 1s reflected in economlic time séries.l To help analyze
the regular,'and irregular, movement and growth of the time series
data, eoonomists2 have ciassifled the various factors under four
main headings, secular (T), cyclical (C), seasonal (S) and
irregular (I). vThe influence of the secular factors is revealed
in the long time tendency of the items in the serles to grow,
decline, or remain constant, regardless of the temporary seasonal,
cyclical and irregular movements. Cyclical influences, usually
reflecting the succession of prosperity and deptession 1ln general
business conditions, manifest themselves in wavellke variations
covering periods of a few years. Seasonal influences are periodic
influences which redistribute throughout the twelve months what
would have been the amount of activity for that period 1if these
influences were absent and the only variation had been due to the
non-seasonal activity of the perlod. Irregular influences comprise
all causes of change that cannot be included under any of the other

three components of total fluctuations.

1. An sconomic time series 1s a series of economlc data
observed successively in time. Davis, H.T., The Analysls of Economic
Time Series, Bloomington, 1941, 1-9.

2. E.g. Mitchell, W.C., Business Cycles - The Problem and
its Setting, Vol. 1, New York, 192/, 212-261.
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The measurement of seasonal varlations consists in
1solating 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 seasonal variations will thus depend
on (a) the character of the seasonal movement and (b) the nature
of ite combination with the non-seasonal 1lsvel of activity to pro-
duce the actual movement recorded by the time-series data. In
Chapter I it was declded to proceed initially on the assumbtlon
that a) the seasonal movement has a constant pattern with a peridd
of twelve months and b) that i1t is combined with the non-seasonal
factors in eilther an additive or multiplicative manner. Assuming
seasonality additive we can present these statements symbolically
in the following way: (a) If S; is the seasonal component of
the time serles for the (4 sub-annual period3 . (e.g. the 1-4
month), then the sum of the S$'° for the periods covering a year
is equal to zero (e.g. ;‘L S;=0 , where the sub-annual period is

equal to a month). b) The time series data for the,id

period
equal S‘.,ﬁ'cr)‘- where the item in the bracket represents the trend-

cyclical-irregular component of the data.

3 - Bince, by assumptlion, the seasonal influences cancel out over
periods of a year, their effect can be observed only in periods
smaller than a year, or greater than a year by a non-integral
factor, i,e., sub or super-annual perliods. We deal only with
sub-annual periods in the text because the seasonal movements
observed when super-annual perlods are used are the seasonal
movements of the sub-annual period obtalned by subtracting
from the super-annual period of time the number of complete
years contained in it. For example, 1f the super-annual period
1s equal to 27 months, the seasonal component included 1in its
value is the same as the seasonal component of the corresponding
quarterly period.
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When seasonality 1s multipllcative the tlme series data

are given by a; =S (TCI); with the S values now in
relative, not absolute, terms. The restriction on the S values
is now :Y"‘ [(TCI)j— 54(TCI)] O . When (TCI) , (£724,2,.,m)
this exp;';ssion is equal to, nk =k Z ,Sé, o0 Z S< = (1.e.,

12

when the sub-annual perlod equals one month 2§,55= /d ), and this
is the usual formulation, Ordiharily (TC.I)" x 4@ therefore
the provieion that Ei Sc=wni 1s not sufficient to ensure that
2. (TCI) -5, (TCI J O . But the sum must still equal n
in order that the expected value of the sum of the seasonally
adjusted flgures for any oonsecutive n periods covering a year
equal the sum of the original data for these periods. This
provision maximizes the probabllity that deviations of the actual,
from the desired, results are distributed in a random manner with
a consequent tendency to cancel.u If any particular year, divided
into n sub-annual periods, 1s being studied with a view to deter-
mining the extent of seasonal displacement in that year, it would
be advisable to adjust the index figures, not to total n, (although
they should total n in obtaining the first ssasonally adjusted
figures), but to allow the average of the seasonally adjusted
figures, to equal the average of the original data. This can be
done by adding 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 perlods, and dividing the results into

the corresponding actual values for these periods.

4 - Burns, A. R., and Mitchell, W.C., Measuring Business Cycles,
New York, 1946, 51.
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The cholce 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 perilod
and (3) their regular annual recurrence in that period. A division
into weeks would not satisfy conditions (1) and (3) since the
weekly employment data available for any interesting industrial
breakdown are non-existent, and the period is 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
conditions. Dividing time intoc periods equal to one month comes
closest to satisfying these conditions. There is now avallable
a significant amount of monthly data, a month is short enought to
preclude too many diverse seasonal elements, while long enough to
expect a "rough" annual recurrence of the seasonal factors. We
shall thus deal with monthly employment data in our study.

We will consider four of the better known methods for
isolating and measuring the seascnal component of tThe time series
data. I Method of Moving Averages; II Method of Monthly Means.
III Ratio-to-Trend Method. IV Link-Relative Method. The first
method will be dealt with at some length since it is recommended
for use in the present study.

I. Method of Moving Averages5

The following are the steps taken when this method is

5 - The method is outlined in most statistlcal texts, e.g.,
Croxton, F.E., and Cowden, D.J., Applled General Statistics,
New York, 1939, 470 ff. or Arkin, H., and Colton, R.,

Statistical Methods, New York, 1935, 73.
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used.
w(l) Thirteen-month moving averagee of the data are
calculated with the two end-months being glven half-weight.6
The average values are placed opposite_the seventh month, and the day
(18t or 15th), for which the original data are valid. This average
value is supposed to contain the trend and'cyclical components for
that month.
(2)a. If it 18 declded that the seasonal factor is additivs,
then the moving average value for sach of the months i1s subtracted
from the actual value for that month.
(2) b. If multiplicative, the actual data are divided by the
corresponding moving average value.
(3) The set of values obtainsd under (a) or (b) are
totalled and averaged for each month to remove irregular fluctua-
tions.
(%) If the sum of the values cbtained under (3) is not
equal to O when additivity is assumed, or 12 (1200 in percentage
terms) when multiplicativity is assumed,.they are adjusted pro-
portionately until their sum equals o or 12.
(5) These adjusted values represent the seasonal variations
in absolute numbers, or as ratlios of the non-seasonal values.,

To test this method we shall first assume that seasonality
is additive.

6 - This 1s a short-cut method for centering the moving average
data proposed by, Kuznets, S., Seasonal Variations in Industry
and Trade, New York, 1933, 27.
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a)(l). Assume that the actual data are the result of only two
components, trend and seasconal, and that the trend can be
accurately represented by a straight line.
The actual data for the <2 month is given by a;=L;+Si
where ‘Z:S" =0 , and S; = 5., , and .{ =‘£> i L'i, (41,2,.-.,m),
The first average value would be(lz.::,ax' f%,“;’)/‘* to be
placed opposite the seventh month. If the method 1s accurate,
this value should be equal to the trend component for the seventh

month, in this case b+ 7C.
12 i3 " 13
ga; ;-Z,__xaa- = ‘Z (61+4c +S(‘)112=1(b tyc fS;‘)

A I -

L 122 ZIB ) 112 13
b & < ) . .
+24[4‘Z='4 f;“(l] fﬁzt:f[éls“ ’f‘v?x SJ]
e + 168 C + O

2 &

= s+ 7c,
, Wwhich is the required value.

Subtracting this value from the actual value for the
seventh month, which is b#7c +35, , We obtain the seasonal
value for this month. We can repeat the procedure for the eighth
month, ete. It is obvious that the method will glive the correct
value in each case,

(2). St111 dealing with only two components, trend and
seasonal, we shall now conslider the case where the change 1n the
rate of growth is constant, 1l.e. where the trend 1s given by an
equation of the second degree.

Let {;zbricC ti*cdl  be the trend value for the E:

month.
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Then Q:;:=h+4C ti*ol and the moving average value for

the seventh month 1isg,

e 13
f‘ (beic +52d +S¢) f-f;’_(b t4C fJ"ol fSJ‘)

h

A4
/1. 13 . A s 2
.S =Y
ZXAREED A S B ARD AP R
b+7c +61% cl.
The trend value for the seventh month is

N

therefore subtracting the moving average value from the actual
flgure for the ssventh month will not give the correct seasonal
value for that month. If 4 1s positive the moving average value
over-gstimates the trend value (thus under-estimates the positive
seasonal variation), while iIf d i1s negative the opposite error is
made, The size of the error will depend on the absolute value

of d.

(3). In the foregolng examples we assumed the presence of
only two influences, trend and secasonal, but the results can be
readlly generalized to include the cases where cyclical factors are
present. The effect of cyclical influences would be to make a
straight line "normal" growth pattsrn of the type assumed in (‘a,;)
very unlikely, and therefore this method would not give the exact
seasonal values. The Ynormal" pattern would be curvilinear with
peaks and troughs, and as we have seen (a,l) the moving average
does not reach all the way up to the cyclical peak (4 negative)
nor all the way down to the cyclical trough (4 positive). It will
thus under-estimate or over-sstimate the trend and cyellical com-
ponents for these months. However, if a complete cycle 1s covered
there will be a tendency for the deviations from the "true" values

for each of the months to cancel, and the final seasonal index
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might be a falfly accurate one (this will be so, even if a complete
cycle is not covered, as long as the cycle is fairly “m:\.ld").7
(4) The verdiet on this method when the effect of irregular
fluctuations are introduced, depends on the "pattern" these
fluctuations take. It can be assumed that they cancel out, (1)
over a year, (11) over any consecutive twelve-month period, (i1i)
for each month over the period of years being studied, or (iv)
do not cancel over any regular perlod.

The moving average method and the subsequent averaging
of the "residuals" (residuals are equal to the difference betwseen
the actual monthly valuss and the moving average values) for each
month, will necessarily eliminate the effects of irregular lnfluences
only if both (ii) and (iii) hold. But they are mutually exclusive;
1f the irregular influences cancel out over all conseeutive twelve
month psriods, sach of the monthly values must be the same from
year to year, and can thus not cancel to satisfy (11i). Therefore
irregular influences will either be partly included in the moving
average values for the varlous months, or they wlll not be averaged
out by Step 3 (pagel7) causing the value for the seasonal factor
%o deviate from the correct value. A properly chosen averaging
process (even preliminary smoothing of the data) will, however,

serve to diminish most of the sffects of the irregular influences.

{ - The behaviodr of the moving a#erage when dealing with a
fairly severe cycle is illustrated in the Appendix, page 169. .
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b)(1) Assume seasonal factor is multiplicative, and only trend
and seasonal influences present, with trend being accurately repre-

sented by a straightnline A =brdic , (£=52a ....,n),
el g;s;:m, Si=Scvin -

Moving average value for seventh month
12 }?
= Z (6 H.‘c)s" ,-Z (b r‘;'c)s‘j
42 1:-»

24

= (b1c)s, +(b+13¢)s,3 + Q‘Zn (bric)se
ET . -

= abs, r/4CS, +3b2 S0 LS,
TG T

1 /2,

= b z 8 +fe s, + & Z A8,

2
= b r%[7s, f‘z; <sif
The correct trend value for the seventh month is b #7¢
and the moving average method will only give that value if
75, r;:,é‘ S¢° ¥4 . The "1" values are fixed, the S,'°

variables in any particular example, and ons cannot expect them
always to be such as to glve the correct answer. Similarly, when
I;o=btic u"o[;c,al:to and ;fl S; =12, the method of moving averages
will faill to exactly isolate the trend component, The reason for
this fallure can be deduced from the fesults obtained in (a). The
moving average value for a given month (x) will exactly contaln
the trend component for that month only if, (1) the deviations of
the actual, from the trend, values cancel out over the thirteen
month period, with x as the mid-month, the end-months being given
half-weight, and (2) the trend movement between the end months
can be accurately represented by a stralght line.

When seasonality 1s multiplicative the condition that

seasonal variations not affect the average level of activity for
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twelve-month psriods requires a different set of seasonal relatives
(ratios of actual to non-seasonal level of activity) for each
twelve-month period, since the restriction on the §,;’° would now be

12

(.:ZIS;I“:‘-*I"' {k=12,...w) . We could obtain these relatives by
dividing the actual by the corresponding moving average values,

only if the trend (or the trend-cyclical-irregular) component

moves along a straight line. In all other cases these "seasonal"
relatives would be affected by the defections of the moving average
method, and these defections can only be removed (or at least
weakened) by averaging which would destroy the 1dentity of the
original relatives. As previously stated no average relative
seasonal index can be expected to "merely" redistribute non-seasonal
activity. The condition %;:S,: 12 is imposed because

this maximizes the probability of the effsct being merely redistri-
butional. It 1s 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 comes closer to
the "true® wvalue.

(2) The previous considerations generally apply when cyclical
and irregular influences are present. Errors will be introduced
into the calculation of the seasonal factor which can be diminished
by an averaglng process.

Summary: It has been found that in the cases most
likely to be encountered, the method of moving averages does not
give the exact value for the seasonal factor, This is to be expected
since the method makes oniy indirect (and therefore of necessity

a rough) allowance for distuibing factors. However it eliminates
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the major portion of the secular and cyclical movemente,8 and
the averaging of selected residuals (or relatives) can be expected
to remove the remainder,

II. Method of Monthly Meane9

The following are the steps taken when this method 1s
used.

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

(2) An estimate of the trend i1s obtained. A straight line
trend is usually assumed and various methods have been used to
estimate 1ts value. A common method of determining the monthly
inerement of trend, is to compute the average monthly value for
each of the first and second parts of the period covered, and dlvide
the difference between the two by the number of months between
their mid-points.

(3) This amount is subtracted from the average for the second
month, twice this amount from the third,............. ., eleven
timee this amount from the twselfth month.

(4) The monthly average for the whole period is computed.

(5) This average value, is subtracted from, or divided into,
the average for each of the months, depending on whether the
seasonal factor 1s additive or multiplicative,

(6) The values thus obtained for each month are proportion-
ately adjusted until their sum equals O or 12, in accordance with

previous congiderations,

& - See Appendix, page /67 .

9 ~ Croxton and Cowden; op.cit., 466~469, Arkin and Colton,
op.cit., T71.
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This method can be presented symbolically in a manner
simllar to the one used for the method of moving averages, but it
1s felt that this would unnecessarily lengthen this section and
only the conclusions of such an investigation will bs given.

If the data are subject only toc a straight line trend
and additive seasonal influences, this method will give the exact
value of the seasonal factor. If the trend 1line 1ls curvilinear
the method will not give the correct value. This error can be
expected to be greater than the corresponding error when using_
moving averages, because no allowance 1is made for this departure
from a straight line trend. If the seasonal factor is multiplicative
this method does not accurately remove trend., No spscial provision
is made for cyeclical and irregular influences, i1t 1s apparently
hoped that the period covered is sufficiently long and regular to
cause these disturbing influences to cancél. This 1s a stricter
requirement than the one made by the method of moving averages.

III. Ratlio-To-Trend Method>C°

In this method a trend line 1s usually computed by the

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

11

substracted from, or divided into, the corresponding actual

monthly value in accordance with the principles previously stated.

10 - This method was worked out independently by Falkner, H.D.,
"On the Measurement of Seasonal Variations®; Journal of the
American Statistical Association, XIX, 167-192 and Hall, L.W.,
W3easonal Variations as a Relative of Secular Trend" ibid.,
156-166. See also Arkin and Colton, op.cit., 73.

11 - It should be noted that the proponents of this method, as 1its
name indlcates, assumed that seasonality was multiplicative,
and 4id not consider this possibility.
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The resulting values for each month are averaged to cancel the
irregular and cyclical influences. The final step is the adjust-
ment of these initial monthly indexes to permit thelir sum to equal
zero or twelve.

The shortcomings of this method are its indirect handling
of ¢yclical and irregular fluctuations, and its optimiem with
regard to the possibility of obtaining an accurate representation
of trend. The data to be used in this study are avalilable for too
short a period, for any "direct" attempt to measure trend to lead
to sufficiently accurate results.

IV. Method of "Link-Relatives"l?

The method of link-relatives is usually set forth under
the implicit assumption that the seasonal factor is multiplicative,
In view of the possibility of encountering situations where season-
ality is additive the method has been extended to cover thils case
a8 well., 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
sedsonality is additive and by analogy extend them to the multipli-
catlive case.

a) Seasonality is Additive

The value for one month is "linked! to the value of the
previous month by subtracting the latter value from the former.

The result is called the link-difference valus of the second month.

12 - The method of link-relatives is due to Persons, W., "Indexes
of Business Conditions"; The Review of Economlec Statistics;
Preliminary Volume, No. 1. See also, Crum, W.L., Patton, A.C.,
and Tebbut, A.R., Economic Statistics, New York, 326-342; and
Croxton and Cowden, op.cit., 580-49c.
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It consists of the change in the trend-cyclical-irregular component
from one month to the other, and the difference in thelr seasonal
values, We can obtain a set of twelve link-differences, one for
each month, by averaging (or taking the medians,l3 etc.) the link~
differences for each month over the period of years covered. To
move from the link-differences to our goal, the seasonal values for
each of the months we need to adjust them for trend (1t is assumed
that the 1nitial averaging removes the cyclical and irregular
components) and for the seasonal value of the previous month.
This can be done indirectly in the following way.

We take December as the base (any other month would
do Just as well) from which to measure trend, i.e. the trend compon-
ent 1s taken to be zero .for December, and we also assume its
seasonal value is equal to zero., Therefore the average link-
difference for January only 1lncludes the trend movement from
December to January and January's seasonal value. Since February's
link-difference 1s composed of the trend movement from February to
January and the difference between their respectlve seasonal values,
if we add the January difference to the February difference the
result (which is called the "Chain-Difference" for February) would
be equal to the trend movement from December to February plus the
February seasonal value. This procedure of adding the previous
month's chain-difference to the average link-difference is carried
out for each month, including December, The December chain-
difference, should, according to the above argument, consist solely

of the trend movement for a twelve-month period (from December
to December), and it can thus be used as the basis for adjusting

13 - Persons, Op.cit., 26, takes the median of the link-relatives.
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the other chaln-difference values for trend. If it is assumed that
trend moves along a stralght 11ne$'/,a of the December chaln-
difference, that is the trend component for a year, 1s subtracted
from thep[f/)g month, where December is the first month.

The chailn-differences adjusted for trend now contain
only the seasonal values for each of the monthes with the December
value as their base. In line with previous considerations the
average of the seasonal values should in this case equal zero
and the seasonal values with the December value as base will not
satisfy thls requirement unless the December value is in fact
equal to zero., If 1t 1s greater than zero, the seasonal values
are dimlnished by its absolute value, 1f 1t is smaller than zero,
the seasonal values are increased by 1ts absolute value. We can
adjust for these discrepancies by subtracting from the adjusted
chain differences theilr average value.

We can briefly illustrate the method when trend 1is
given by the equation ;- bric , e Do A=l ‘_Z:S“:O, Sc:Siens -

Link-Ditfferences:
J F N b

b #3¢C +S2 =(b+C+5,); b#3C+S:-(b+2¢+5.); - - & +/2C+5;, ~(b +1ic +Su); b'l.’i(,fs;g‘(bfla(*.;)

Ct(s2-5); C+(S$;-5), - - - - C€+(5.-5), C+H(S,3°5,,)

Chain Differences:
J F N 0]

C’fCS-,_‘S,); QC*(Sz'SI);' s e e ey //c+(s,1-$,); /2(*(5,3-5,)
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The yearly trend component 1s 12¢, the monthly increase
in the trend value is thus C.

The chain-differences adjusted for trend are;

J F N D
(SJ‘Sl))' (53_54)3 ot '5(511*51)3(5/3”5:)

The average 1is ,

3
%1(54'"5,)’3 = -5,

Subtracting this average value from each of the monthly
values, will give us the correct ssasonal values.

This method will not glve the correct value when faced
with a curvilinear trend, since it usually makes a straight line
correction. One would expect the moving average to more closely
approximate the trend in most% cases. The method contemplates
no direct allowance for the effects of cyclical fluctuations, but
merely requires that the interval covered by the series be
sufficiently long to ensure fhat the averages be satisfactorily
typlcal. There is also an indirect tendency to minimize the
influence of cycles because of the comparison, in the link-~difference
operation, of each month with that lmmedlately preceding.1
This fact tends in general to free the link-relatives from extrems
eyclical disturbances. Linking consecutive months also tends to
diminish irregular influences, slnce they are sometimes felt over
periods of more than one month.

(b) Seasonality Multiplicative

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

differences to that of link-rslatives 1s the correspondence of

14 - The behaviour of the link-difference method when dealing

with data contalning cyclical factors is illustrate
Appendix, page 173. . ated in the
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operations in additive groups with operations in multiplicative
groups. The zero 1s replaced by one, addition by multiplication,
subtraction by division. The steps to be taken can be itemized
in the following way.
(1) a. If the seasonal factor is additive, from each month's
value the previous month's value 1s subtracted.

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

a ratio of the preceding month's value.

(2) a. The link-differences are averaged separately for each
month,

b. The link-relatives are averaged separately for each month,
(3) a. If additive, the average link-dlfferences are chained

together by successive addition; Tfor example, the December value

is set at 0, the January link-difference (which is also a chain-
difference) is added to the February link-difference, the result

the February chain-difference, is added to the March link-difference,
glc......

b. - If multiplicative, the avsrage link-relatives are chalned
to the preceding moanth's value by successive multiplication; for
example, the December value 1s sel at one, the January relative
thus remains unchanged, the February link-rslative 1s multiplied
by the January relative to reduce them to the same base, the March
relative by the new Fsbruary chain-relative, etc.....

(4) a. If the December chain-difference differs from zero,,éﬁl
&

of its value 1is subtracted from the('+,;= month where .=| is

December,
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b. If the December chain-relative differs from one 4)93
the difference 1s subtractsd from the ﬂ(f/)££ month where £ =/
15

is December.
() a. The average of the adjusted chain~differences 1is
subtracted from each of the adjusted chaln-differences to obtain
the typical seasonal variations.

b. The average of the adjusted chain-relatives 1s divided
into each of the adjusted chaln-relatives to obtain the seasonal
index.

(6) a. The seasonal values are proportionately adjusted to
average zero.

b. The geasonal values are proportionately adjusted to

average one.

15 - An alternative method of adjusting the chain-relatives 1is
given by Psrsons; "The method of adjusting the chain 1ndlces
with January as the base is as follows. (1) To adjust the
discrepancy between consecutive Januaries, let ¢,C.,Cs,...., Crz
represent the chaln relatives obtained by progressive multi-
plication of the medlans of the link relatives v, v,.v;, ... v,
Since January is the base c,=100 , the product

of

will not, in general, give 100 but something 1ln excess or defect

of 100, depending on the direction of the secular trend of
the data. The discrepancy between successive January chain
relatives is /o00Y. (2 +/00 ,ov0C,u o This discrepancy, due
primarily to secular trend, 1is distributed according to the
compound interest law among the chain relatives. Letting |,

the percentage discrepancy for one month be 4 we have (i+d) :1(, .

Solve for 4 by the use of logs.
Then, by logs find the values of:

/00, £__z_._ C . 1
/“’( Uto”l (I-}J)“

which 1s the chaln series adjusted for dlscrepancy. Distri-
bution of the discrepancy on the assumption that 1t is a

uniform monthly increment does not give significantly different

results." op.cit., 27.
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The method of link-relatives will be 1llustrated for the
case where the trend-cyclical-irregular component is constant,

It is only in this case where the method can always be expected

to give accurate results.

12
Let f;=c be the trend equation;afljsl‘;‘z-;%:/l, S 28

ZJNK~VRELﬁ7wVES:

T F M o N D

€Sy . CS: . LSy .. .. .. ... .. .. .. € ; CSa, CSi

cs, ? CS2’ CS;) ?  CSpo CSn CSn
CHain- RELATIVES:

T F M O N D

S. . S3 - Se. ... ... Su; Sua,; S

K s, ’ s, ’ s, g S, kY]

The December Chaln-relative equals one and there 1is no

trend adjustment to be made.

Dividing the chailn-relatives by their average we obtain

the seasonal index.

V. Conclusion

Of the four methods of measuring seasonal varlations,
the methods of moving averages and link-relatlves seem to be the
most useful. There does not appear to be much difference between
the methods with respect to accuracy, they have given much the
same results whenever they were both used.16 The link-relative
méthod, however, more completely utilizes the data, since there
is only one less link-relative than the number of months for which

data are avallable, while there are twelve less relatives

(residuals) when moving averages are used. This disadvantage

16 - See Croxton and Gowden, op.cit., 482 and 489; also
Appendix pages 169,173: ’ ’
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of the moving average method can be overcome to a certain extent
by free-hand extension of the moving average curve,

The major advantage of the moving average method, and the
reason why 1ts use 1s recommended here, 1s its greater flexibility,
The unaveraged residuals can be used to test for the additivity or
multiplicativity of seasonality without much additional processing
of the data,17 whereas the unaveraged link-differences can only be
made the basis of a test after much processing which considerably
increases the time required by the 1link method.18 The effective-
19

ness of the test 1s also less certailn. If the data covering a
complete cycle are not available, a moving average can be taken of
the unaveraged residuals which removes most of the cyclical
1nf1uence.20 No adjustments have been proposed which achleve the
same results for the link method.

" The method of moving averages 1s a natural conssquence
of our definition of seasonal variations. Since, by definition,
the seasonal influences merely redistribute activity throughout
the twelve months, an average of the activity for twelve consecu-
tive months will be affected only by secular, cyclical, and

irregular factors. Errors are introduced when this average value

is considered the non-seasonal value for the middle month. The

17 - See above, next section.

18 - The method is outlined in the Appendix, pages 175-177.
19 - Ibid.

20 - See Appendix, page 170 . See also Wbytinsky,

W.S., Seasonal Variations in Employment in the United States,
New York, 19-22.
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placing of the average value 1s arbitrary, assuming that the
trend-ocyclical-irregular component moves along a stralght line
during this twelve-month perilod.

B. Additive or Multiplicative Test

Seasonal variations in a particular segmsnt of the
economy are multiplicative or additive depending on whether thelr
magnitude (or amplitude) varies directly with changes in the non-
ssasonal level of actlivity, or 1s independent of these changes.
Thus to determine whether seasonality 1is multiplioativg 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 measured in various ways. For example, as the
difference between the seasonal peak and the seasonal trough.21
If measured in this way the amplifude depends only on these two
values, A better measure would be one in which the twelve seasonal
valusg entered, such as the sum of the absolute deviatlions of the
geasonal values, for each month, from the non-seasonal values.

The non-seasonal level of activity could be measured by the actual
level of activity for the twelve month period.

We can present this symbolically.

When seasonality 1s additive, Q‘.frt‘-"f S‘.l' where a‘.J'
is the actual value for the 1£g month in the /'4 year, IQJ‘
is the trend value for the ,(4 month 1n the Jﬁl year and .5‘.-“

1s the seasonal value for the /,"-’( month in the J.d year, but

since we assume seasonallty constant S‘.j =5 (4= £3,---,m),

21 - See Woytinsky, op.cit., 137-1ko,
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where n is the number of years covered. The amplitude of variations
for the j‘g year is ?:_—7384-’" |

When seasonality is multiplicative; Q ’{—',Z;- '{é‘,{ and
amplitude of variations for the year 1s

The non-s8easonal level of activity in both caseséi? 'E%It 4

Assume seasonality additive; then comparing the value
of the amplitudefils’bu4 varies, with the value of the amplitude
relative to non-seasonal activity ZZ ’54//42’1 ! , we see that
the former is constant whlle the latter varies because of the
variation in the non-seasonal level of activity.

Assume seasonality multiplicative; <then comparing the
value of the amplituderﬁ{ﬂzgiq) a8 ) varies with ths value of
the amplitude relative to the non-seasonal level of activity
ZE ).t [k ‘C/// ' -25’5’ d we see that the latter is constant
while the former varies because of the variation in the non-seasonal
level of activity.

Therefore, when seasonality 1s additive (multiplicative)
the absolute (relative) amplitude of variations 1s constant,
while the relative (absolute) amplitude of varlations varies,

If the method of moving averages 1is accurate the absolute
amplitude of variations can be obtained by subtracting the actual
from the moving average values (that 1s, obtaln residuals), while
the relative amplitude is obtalned by expressing the.residuals
for the year as a ratio of the sum of the moving average values
for the year (or of the actual monthly values for the year). 1In

other words we can test to determine whether seasonality 1is additive

or multiplicative on the basis of the actual and the moving average
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data. Nelther the absolute nor the relative amplitude thus obtained

should be expected to remain ccnstant since we have seen in

Chapter I that seasonallity 1s only roughly constant, and in part A

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

precise values, but theré is no reason to expect that these

defections, except in borderline cases, will so affect these

measures that the relative constancy of these measures would

not be a fairly good indicaticn of multiplicativity or additivity.22
In view of the above argument, the following are the

steps to be taken in dstermining whether seasonality is to be

treated as an additive or multiplicative factor.23

(1) Compute the absolute and relative magnitudes of varlations

for each year. The absolute magnitude will be sxpressed in the

game unlts as the original values, the relative magnitude will

be measured in percentages.

(2) Compute the averages of the absolute and relative
magnitudes of variation for the observation period,

(3) Take the deviations of the yearly magnitudes from the
averages and compute the mean deviations for the observation period.
(&) Express the mean deviations from the average absolute
and relative magnitudes as a ratio of these averages, respectively.
(5) The smaller relative vaue of the mean deviation will
indicate the better method of measuring the seasonal rhythm of the

examlned serles.

22 - This statement is amplified in the Appendix, pages 171-172.

23 - This method is very similar to the one outlined by Woytinsky,
op.cit., 137-1k0.
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C. Variable Seasonal Movements

In the foregoing sections i1t was assumed that the
seasonal movements were constant with regard to both timing and
magnitude, The possibllity of varlable seasonal movements was
recognized in Chapter I, since, though the revolution of the
earth shows, practically speaking, a perfect perlodicity, the
geasonal fluctuations of a particular economic phenomena may
vary from one year to the next in consequence of variations in
its determining factors, The specific weather conditions will
deviate from the "normal" weather, and the artificial conditions
tranemitting the extesrnal causes will change over tims. General-
Economic~ and where specific weather conditions interfere,
meteorological~variates willl have to be taken into account when
explaining the seasonal phenomena during a sequence of years.2

Changes in seasonallity may be of any form, gradual or
abrupt, progressive or alternating, depending on the type of
changes undergone by the causal factors, Corresponding to these
different changes there are differsnt ways of treating time serles
data., The methods for handling three types of postulated changes
in the seasonal movements will be considered. I. Abrupt Changes;
II. Gradual Changes; III. Short-term Temporary Changes.

Before dealing with thesge measures separately it should

be notad that the last two use as thelr basic data the unaveraged

24 ~ This particular formulation of the problem 1s mainly dus to
Mendershausen, H., "Eliminating Seasonals by Multiple
Regression Analysis" -~ The Review of Economlos Statlistics,
XXI, 171-172.
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residuals (or relatives) obtained by the method of moving averages
which 1s based on the assumption that seasonality is constant,
Changing seasonallity, as well as the disturbing factors previously
noted, lead the method of moving averages to error. For example,
assume seasonallity additive, trend a straight line, and the
seasonal values changing every calendar year (i.e ﬁ?é 0,(k=0,13,..-,13n).

Then the moving average value for the seventh month would be
Z[bfi( tS;) t+ ZquCv%)
P

24
which when subtracted from the actual value, would not give the

= b7 +(853-5).

correct seasonal value for the seventh month, If the change in
seasonality is constant from year to ysar, the method will,
however, accurately measure the difference between ths seasonal
values in corresponding months each year. For example, the

moving average value for the 19th month is ;? (b+4c+s)1zi (b'JC*sl

=b +/9: +(S,s -5,:). The apparent seasonal valge for the
{th month is S;-C(s,, -5 the apparent seasonal value for
the 19th month is Sy¢-(S.5-S,;) . Comparing the two and
remembering (S)s-55):(5,.-5) , We find the difference between the
apparent values is squal to the difference between the actual
geasonal values (ﬁg,-g,) . The changes cannot be expected to
show this regularity, but in any case, if the variations in the
geasonal movements are falirly gradual, the errors introduced into
the measurement of seasonality by the preliminary assumption that
1t 1s constant are not large enough to obscure any real changes

that have taken place, nor to significantly alter their 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 changes in the ssasonal values as measured by the
method of moving averages) the time-sericss data are divided into
two or more perliods in accordance with the change in seasonality,
and constant (or typical) seasonal varlations are computed
geparately for each of these periods, making use of the methods
previously described. In the present study, the post-war period
is not sufficiently long to allow a dividing up of the time-series
data for the computation of at least two typical indexes of
seasonal variations, Comparison, if aﬁy, will have to be between
the post-war and pre-war periods, This comparison should 1in many
cases be meaningful since some changes have occurred in the
artificial conditions. A comparison of seasonal indexes, relevant
for different periods by focusing attention on the presence or
absence of change, and thus indirectly on the reasons for these
results, will be helpful 1n any dliscussion of policy.

In comparing two seasonal indexes we ars interested in
thelr (a) timing (pattern) and (b) magnitude (amplitude).

(a) A seasonal pattern can be characterized by the time of
1ts peak, 1its 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" way of combining them to
obtaln a slngle answer. For this reason a single quantitative

measure combining all these elements is useful, even though it
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must be handled with caution. The measure used by Kuznsts, thse

25

"Index of Similarity" is recommended. ° This measure is a form of
"first-moment" coefficient of correlation, it 1s preferred to the
ordinary coefficient of correlation because of the latter's
tendency %o give undue weilght to the concurrence of large
residuals through the process of multiplidationes. It is computed
in the followlng way:

1) The deviations of the seasonal indexes (centered at zero)
are added up for each period. (If seasonality is additive the
geasonal 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 deviations in the first period.

3) The difference between the adjusted deviations for each
period, month by month, are summated without regard to sign, and
divided by the base value.

k) The value obtained under (3) subtracted from 1 is the

required value.,

If there 1s perfect agreement between these indexes,

25 - Kuznets, 8., op.cit., 281-282.

26 - Gressens, 0., and Mcuzon, E.D., Jr., "The Validity of
Correlation in Time Sequences and a New Coefficient of
Similarity"*, Journal of the American Statistical Assoclation,
XXI1I, 483-492;" Davies, G.R., PFirst Moment Correlation’,
ibid, XXV, 413-427.
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the result under (3) will be zero and the coefficient 3 1. If
the movement of the two 1s perfectly inverse, the result under
(3) will be - 2 and the final index of similarity will be - 1.
If definite relationship is lacking, the index will tend to be
zero,

It can be seen that this index of similarity measures
the percentage of deviations (reduced to the same base, thus the
question of amplitude is eliminated) that is common to the two
geasonal swings beling compared.

(p) In comparing the amplitude of seasonal variations
between two periods, the average absolute devliations can be used.
That is, the average absolute values of the seasonal variations.

II. Gradual Change in Seasonal Movements.

When gradual changes in the seasonal movemsnis are
suspected, 1t is usual to construct "moving" seasonal indexes.
The "gross" seasonal values (the differences, or the ratios,
between the actual and the moving average values) are arrayed
for each month chronologically. One of the following procsdures
is then used:

(a) A straight (or other type) line is fitted to the actual
values bf the method of least squares.27

(b) A moving average (usually five items) 1s taken for each

month's values.28

27 - Snow, E.C., "Trade Forecasting and Prices", Journal of the
Royal Statistical Socliety, XXXV, 334, -

28 - Joy, K., and Thomas, W., "The Use of Moving Averages in the
Measurement of Seasonal Varliations". Journal of the American
Statistical Assoclation, XXIII, 241-252,




- U1 -

(¢) A free hand line is drawn to trace the apparent changs.

The seasonal values for the months in each year are then

29

read from the resulting smoothed curves.
The shortcomings of this general approach are well-stated
by Kuznets.

"All these methods introduce into the problem of
meéasuring seasonal changes the difficulties of the
procedure of establishing secular movements. These
difficulties are especially formidable in series that
cover a rather short period, for in such series the
fitting of a line supposed to reflect secular move-
ments is subject to considerable danger of distortion
by the c¢yclical or random elements, Even if a moving
average 1s fitted to the series to isolate the seasonal
elements, the relative deviations from a moving average
contaln some part of the cyclical swlng of the serles,
It is dangerous, therefore, to introduce mathematical
curvee describing the secular movement even for periods
as long as fifteen years, unless it is certain that
the cyclical and other elements present in the series
balance. The same difficulty limits the use of the
more elastlc moving average fitted to deviations that
measure the seasonal element, Even 1f the period over
which the moving average is computed is varied with
changes 1n the duration of cycles, the moving average
cannot take account of short-time changes in amplitude of
the cyclical element. And a moving average always leaves
the ends of the smooth line to be finished free-hand.
Any secular line obtained for a short seriess is subject
t0 grave doubt. Only whsn a substantial period of time
is covered can secu%gr movements in seasonality be
measured properly."

In the present case the discussion of the methods of
measuring long run changes in seascnality ls somewhat superfluous
due to the paucity of data at our disposal. The most we can hope

for is to obtain some measure of short-term changes, which may

29 - King, W.E., "An Improved Method for Measuring the Seasonal
Factor%, Journal of the American Statistical Association,
XIX, 301-315.

30 - Kuznets, 8., op.cit., 279.
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or may not be temporary, since we are in fact only covering a
short period. Howsver, where these changes are all in the same
direction use can be made of a method due to A Wald31 which
measures gradual changes in seasonal amplitude, It avoids the
pitfalls mentioned above., It is based on the following assump-
tions:

1. The difference between the sum of the trend and the
cycle and the centered twelve-month moving averages is negligible.

2. The arithmetic mean and the monthly means of the ran-
dom component are very near to zsro.

3. The seasonal variation is the product of two functlons.
One 1is strictly periodic with a period of twelve months, the
other is not periodic but 1t changes its value only slowly with
time. (It should be emphasized that Wald is assuming changes
only in seasonal amplitude, not in seasonal pattern.)

%, Seasonality is additive,

The need for assumptlions 1 and 2 ls clear from our
discussion above, on pages 19-24,

Wald then derives the centered twelve-month moving
averages in the manner described above on page 17 o« The
residuals for each month are averaged over the period covered
(he omits extreme values). The averages of the residuals are
then adjusted to sum to zero. These averages, the "typical®

seasonal variations are adjusted to allow for the gradual changes

31 - A. Wald: Berechnung and Auachaltung von Saisonschwankungen
(Vienna, 1936), as quoted in Tintner, G., "Econometrics",
New York, 1951, 227-233. See also Mendershausen, H.,
"Methods of Computing and Eliminating Changling Seasonal
Fluctuations", Econometrica, V, 249-250,




in amplitude in the followlng way:
Let 5‘-}' be the seasonal value of the J'i month

in the .[4' year, ag: the typlcal seasonal variation value
for the 7% month, f,  the actual value of the 4% month

in the ,54 year, f}; the centered moving average valus,
then,

I*5
Sej=0y f Ei—fa" (o)t [- Oy O nin) tay-of Si g ‘51'/‘1—:-)]3
2 (a%)

(4-:/'2,-,.,/\/;‘[: ha,... ')a)
(The above notation is Tintner's.)

That 1s, the average seasonal value for a given month
1s adjusted by multirlying it with the cosfficient of linear re-
greseion of the thirteen gross seasonal differences, on the "normal"
geasonal differences of the year, in the middle of which the month
is sltuated (the end-months beilng given half weight).

The validity of this general approach will be further
consldered in the following section when Kuznets method for
measuring temporary changes 1in amplitude is consldered.

III. 8Short-Term Temporary Changes of the Seasonal Movements

The external influences causing seasonal movements,
the climatic and conventional factors, are generally the same for
lengthy periods, and in a period of a few years there would not be
many_innovations resulting in a definite and continuing change in
seasonality. This should not be taken to mean that seasonal move-
ments will be constant for short periods, but that the changes

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

ditions and possibly of the particular phase of the business cycle,
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These influences are, in most cases, not strong enough to discredit
a "typlcal" measure of seasonal variations for the period, but
they should not be neglected in any description of, say, seasonal
unemployment in a certain period, or in a particular year.
A seasonal index 18 an average and like all avarages

is the more meaningful the closer 1t 1s to the items 1t represents.
As we have seen, seasonal movements can vary in timing, and in |
amplitude, from year to year, and the need for measures of its
"representativeness" 1s evident., The measurss conslidered are the
onee put forward by Kuznets.32

a) Kuznets suggested that the coefficient of correlation
be used to test the abllity of the seasonal 1ndex to represent the
timing of the seasonal movament in any particular year. (Note:
The index of similarity cannot be used in comparing the seasonal
index for a period with the residuals for a particular year
within that peribd, because the latter contains irregular and
cyclical elements which will give rise to unduly low values.) This
test is valid only if the non-seasonal elements in the residuals

correlated

are not/with the seasonal pattern, since they would otherwise affect
the result. The coeffilcient of correlation msasures the degree
of assoclation between the apparent seasonal movement for the year

and the seasonal index. If its value is one the two are sxactly

proportional.

32 - Kuznets, S., "Seasonal Pattern and Seascnal Amplitude:
Measurement of Their Short-time Variations," Journal of the
American Statistical Association, XXVII, 9-20.
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The formula for the coefficient 1s:
y=2 95

Eod

where d = residuals corrected to sum to zero (or deviations of
seasonal relatives from 1,00), for ons year.

s = seasonal index (in similar form),

b) If r is large the amplituds should be tested on the
assumption that the seasonal patterns are more or less the same,
a8 well as the previous assumption concerning the non-seasonal
elements. The measure of similarity in amplitude, the amplitude
ratio, is given by the constant of the lesast squares regression
line, with the seasonal index as the independent variable, and
the adjusted seasonal observations for the year as the dependent
variable. (Note: The simpler method of comparing amplitude by
means of average deviations cannot be used here because the
deviations of ths moving average values from the original data
contain some non-seasonal elements, and whsn added together
arithmetically, they would tend to falsify the result.) If the
amplitude is greater (smaller) in the given year, the ratio is

greater (smaller) than one.

The formula is: D =_Z__5—‘—13—
Z.S
where 4 and s have thelr previous meanlngs.

The amplitude ratio has also been used to "Correct*
the typical seasonal variations., If the seasonal index 1s based
on residuals, the variations for each month are corrected by
multiplying them by the value for the amplitude ratio. (e.g. if
the typlcal seasonal value for January is #£51.0 and b = 0.90 ,

the corrected seasonal value would be #45,9 ). If the
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index is based on relatives, ite deviations from .00 are corrected
then added to 1.00 to form the corrected index. (e.g. if ths
seasonal relative equals .20 and b = 0.80 , deviation = #£0.20 ,
corrected dsviation #0.16 , and corrected seasonal relative 1.16.)
The result 1s supposed to more closely approximate the seasonal
movement in the particular year. Its use preauppoées that no
change in the seasonal pattern (as measured by r) has taken place,
and that the amplitude ratio is an exXact measure. Unfortunately,
neither of these assumptions is generally correct, These measures
glve exact rspresentations only in the following extrems cases:33

The amplitude ratio 1s accurate 1lf the amplitude of
the seasonal movement changes, but its form remains constant,
without any "non-cancelling" non-seasonal elements in the residuals.

The cosfflclent of correlation is accurate if the form
changes, either without accompanying changes in amplitude, or
‘With exactly proportional changes in all the months of the year,
and without any "non-cancelling" non-seasonal elements in the
ragiduals.,

These assumptions, (it should bs noted that they are
also required by wald's method which was presented in the previous
section, ) limit the significance of these mesasures, but do not
make them useless. They can serve as alds in sxamining the season-

al movements in any patiicular year if ussd with care,

33 - Mendershausen;H., op.cit., 251.
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The term "ysar® has been used loosely in the above
discussion to signify any consecutlive twelve moanth period. Instead
of measuring b for a calendar year and thereby possibly breaking
up a peak or trough period, it would be better to divide the data
into periods colinclilding with the character of the seasonal
movement. Perhaps ths best period to start with is the revival
period, since the seasonal movement in the following twelve-months
can be sald to start to work itself out from that point, and the
scasonal movement of the preceding twelve-months can be said to
have worked itself out by that point. For example, in dealing
with the Construction indusiry, whose season can be sald to "starth
in May, it would be advisable to measure b for twslve-month
periodé beginning with May.

The method proposed by Kuznets for correcting the
average seasonal variations, and indicating the short time changes
in seasonal varlations, is identical to Wald's in its mechanles,
the diff=rence 1s that Kuznets uses one corrsction factor for each
consecutive twelve-month period, while Wald uses a different factor
for each month, Kuznets assumes changes of the seasonal movement
to take place suddenly between the end of one twelve-month period
and the beginning of the other, while Wald assumes thsem to be
gradual., Wald's assumption is perhaps more reasonabls than
Kuznets'; but the difference in the results when these methods
are used is not great, and in view of the drastic assumptions that
have to be fulfilled if these methods are to be considered accurate,

the "precision" gained using Wald's method 1is not very significant.
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What we require is a rough indication of the correspondence of
the "individual" seasonal movements to their average and Kuznets!
measure is adequate for this purpose.

D. Deriving Seasonal IndeXes

The geasonal index for a period is an average of
the apparent seasonal movements in each of the years covered by
that period. Depending on whether it is assumed that seasonallity
is additive or multiplicative, residuals or relatives are averaged.
The principles followed are the same in both cases.

The residuals (relatives) contain part of the cyclical
and irregular influences. These influences often give rise to
"extreme" values which tend to divert the average from the "true"
seasonal value. To overcome this difficulty "modifled" means are
usually computed by excluding the highest and lowest values before
34

taking an average. In the present study, the need for excluding
extreme values was recognized, but the data were not available

for periods sufficiently lengthy to allow exclusion (data for

five years, 1947-51, were used,) instead, use of a "weighted"

means was adopted. Normally five 35 diffsrent residual

34 - Croxton and Cowden, op.cit., U4&2.

35 - The data being used in the present study of seascnality were
avallable at the time of computation from Januvary 1947 to

April 19%2. The moving-average method being used is "“open-
ended", that is, the method does not give moving average
values for the first and last six monthe for which data are
avallable. It was felt that it would be desirable to have

moving average values for five complete years, 1947-1951,
therefore recourse was had to "free-hand" methods. The

actual employment and the moving average values were plotted
on a graph. The graph was studied, and the moving average
line was extended to cover the first six months of 1947, and
the last two of 1951. 1In extending the line, an attempt was
to, 1) continue its “"apparent" trend, and 2) follow the
observed relationship between the curve showing actual employ-
ment and the moving average line, in other years.
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(relative) values were avallable for each month; these residuals
(relatives) were crdered according to size. The second, third,
and fourth items were each included in the total twice, the first
and fifth items were circled and included only once. The sum was
divided by the number of welights, eight. If some of the residuals
ware equal the method was modified.36
The average thus obtained, if in residual form, (it
was adjusted, 1f necessary, so that the sum of the monthly values
equalled zero) can be considered the “typ;cal“ sesasonal variations
during that period for that industry. If the seasonal index has
been computed in relative form (the sum of the monthly values in
thie case will equal twelve lnstead of zeroc) the derivation of
typical seasonal variations is more complicated. Perhaps the cloe-
est approximation to a typical seasonal variations value in this
case would be obtained through use of an average seasonally adjusted
value for each month. The latter 1s obtained by dividing the
average actual employment for each month by its geasonal relative,
Subtracting these values from the average actual employment for

their respective months we obtain the typlcal seasonal variations.

36 = If all, or four, of the residuals (relatives) were equal,
the monthly index was given the value of the equal items.
If three were equal, and in between the remaining two values,
the usual procedure was adopted, the thrsee equal items being
treated as the middle items, If the remalning values were
both higher or lower than the three, one of the three was
circled along with the other extreme item., If two were equal
and in between two of the unequal values, the usual procedure
was adopted, with the third middle item also having double
weight, If the two were extreme values one of the two was
circled along with the other extreme item, If there were
two sets of equal values, extreme items (only one of a pair of
extreme values) were circled.
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Two sets of typical seasonal variatione, expressed
as a percentage of average employment in the period, have been
computed for Women's Clothing, 1) assuming seasonality is

additive, 2) assumling seasonality is multiplicative.

TABLE I

Typlcal Seasonal Variations in Employment in Women's Clothing,
Canada, 1947-1951

Base = Average Employment 1947 - 51

: Assuming Assuming
Seasonality Addltive Seasonality Multiplica-
tive
Month o/0 0/0
January -3.8 -3.8
February 12.8 +2.8
March +5.2 *2-3
April +6.3 t6,2
May th,6 vh.2
June ~0.9 -0.7
August -6.9 -7.0
September -2.6 -2.7
October +0.6 +0.7
November +1.1 +1.1
December -1. -1.4

Using the methods described in section B of this
chapter it was found that the seasonal movements in Women's
Clothing tended to be multiplicative rather than additive, and at
first sight it appears surprising that the results are in most
cases very close. (The values are identical in four months, differ
by 0.1% in five months, differ by 0.2/, in two months, and by o.44
in one month.) The reason the two approaches give almoat identical
results for “average" seasocnal variations, even 1f seasonality 1is

multiplicative, 1s that the procedure is essentlally the same,

average non-geasonal values are subtracted from average actual
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values, The different routes taken and the rounding-off of figures
that took place during ths computatiéns give rise to the slight
difference in the results. We shall show that in the ideal case
the results will be identlcal.

Assume the moving average method 1s precise, that is,
the non-seasonal level moving (say, increasing) at a constant rate,
seascnallty nmultiplicative and constant from year to year when
measured in relatives. Under these condltions the seasonal relatives
for corresponding months in different years are equal to each
other and thus to thelr average (the seasonal index). Using this
seasonal index to adjust the actual values (dividing these values
by the corresponding seasonél relatives), we can obtain the
seasonal deviations in absolute numbers for cach year (since
seasonality is multiplicative and the non-seasonal level 1is
increasing, the amplitude of variations, in absolute figures, is
greater in each year than in the preceding year). Averaging
these figures, for the number of years covered, we obtaln the
typical seasonal variations. When the residual method is used
we get the deviations for each year 1in absolute figures directly,
(1f, as in this ideal case, the moving average method is precise,
the valuses are equal to those obtained using the seasonal index).
Averaging them, we obtailn the typlcal seasonal variations, which
under our assumptions 1s equal to the typical seasonal variations
obtained using the seasonal relatives,

In practice the results will differ since the moving
average method only approximates the “true" values, but the

difference will not be very great, The residual method 1s much
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shorter, and 1f all that is desired is the average seasonal
variations, 1% should be used 1n preference to the relative
method., If, however, it is the intention (és it is here) not only
to measure seasonal variations, but to relate them, if possible,
to the non-ssasonal movement,37 the relative method should be used
whenever ‘1t 1s applicable.

E. Significance of Seasonal Indexes

The procedures described in other sections lead to the
derivation of seasonal indexes which are essentlally averages of
the differences (or ratios) between actual employment and moving
average values, The moving average does not contain all the random
or cyclical slements present in the time series data, and the
probability that these cyclical and random items willlbe complsetely
cancelled when an average 1s taken, is so remote that even a seriss
that by supposition 1s not subject to seasonal influence 1ls likely
to yield a set of indexes differing from zero (or1.00), thus
reading into the seriles a fictltious seasonal component. Such
variations wlll llkely be small, and thus not affect, to any great
extent, any total estimates derived from these figures, such as,
totals of seasonal employment and unemployment, but 1t is important
to have some way of decilding whether the seasonal 1ndexés obtained
are significant,

A choice must be made from the several possible test538

Some ars quite rigid, being based cn the theory of probability,

37 - See Appendix, pages 178-181.

38 - Kuznets Llsts and discusses the varlous tests, Kuznets, 3,
Seasonal Vyriations in Industry and Trade: New York, 31- O.
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while others are more "rule of thumb" type., The latter should be
sufficient for our purposes.

It is suggested :that the following rules be used, one
is "quantitative" the othsr "qualitative',

1) If the size and signe (positive or negative) of each
of the monthly residuals are falrly constant from year to year,
or at least the relative proportions of the monthly residuals are
approximately the same each year, the seascnal lndex should be
considered slignificant.

If, however, the individual residuals are not too
large, and their signs are not the same throughout the periocd,
they must be treated further before the question of significance
1s decided. If the non-persistence of pattern seems to be due to
cyclical factors, a centered l2-month moving average of the first

39

residuals should be taken. These "second" moving average values
should be added to the original moving average values in order

to obtain a better representation of non-seasonal activity., If |
the "second" residuals (the difference between actual employmant
and the sum of the first and second moving averages) show a fairly
coneistent rhythm, the seasonal index derived from them should be
consldered eignificant. If thelr rhythm 1s not clear, and this
vagueness cannot be attributed to cyclical influences, it should

be concluded that the industry being'dealt with 1s not afflicted

39-- This 1s suggested by Woytinsky, W.S., op.cit., 19-22. The
usefulnsss of this method in removing aome of the disturbing
influsnce of cyclical and irregular factors is indicatad
in the Appendix page 170.
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with any significant degree'of éeasonality.

2)"\0 An %“accepted" seasonal index should conform to non-
gtatistical data. The purpose of statistical analysls here, 1s
to measurs more precisely the influence of seasonal factors on a
given branch of economic activity (employment). The nature of
these factors and the general character of their 1influence 18
known, or should be ascertained, for any study dealing not only
with description but also with explanation. Fallure of a seasonal
index to pass this test 1g an indication elther of the unreliability
of the index or of the insufficiency of the non-quantitative
knowledge of the factors and influences involved. 1If this 1is the
case, an attempt may be made to explain the seasonal index better,
that is, to add further non-statistical data to the stock of
knowledge and thus to restore the conformity between statistical
measurement and qualitative data. IJf thls fails, and upon further
investigation of the rellability of the statistical index, the

conclusion may be reached that 1t is not sufficiently significant.

40 ~This paragraph follows Kuznets' comments, op.cit., 329.



CHAPTER III

TYPICAL SEASONAL VARIATIONS IN EMPLOYMENT

A. Sources of Employment Data

The Dominion Bureau of Statistics publishes employment
data gathered from three main sources. 1) A sample survey of
housseholds; 2) a census of all manufacturing firms; 3) a survey
of all Tirms employlng fifteen or more workers,

1) The Labour Force Survey was first published as a
~quarterly in November 19451. Since December 1952 the surveys and
the publications are conducted on a monthly basis. Enumerators
interview the heads of the sample households and obtailn information
ch the members in the househcld with regard ﬁo thelir labour force
status in a particular week, That 1s, they attempt to determine
whether the members were employed in that week, and if not employed
whether they were actively looking for work, and thus still in the
labour forece, or not looking for work (such as housekeepers, stu-
dents, etc.) and thus not in the labour force. If at work they
obtain information on the occupation and industry,

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 variatlons would escape unnoticed. The

industrial grouping32 for which the information 1s avallable is

1l - For a summary of the survey results ses - "The Labour Force' -
November 1945 - March 1952 - D.R.S. Reference Paper, No. 35.

2 - Agriculture; Forsstry; Fishing and Trapping; Mining (includes
quarrying); Manufacturing; Construction; Transportation (includes
Storage and communication); Public Utilities; Trade; Financs,
Insurance, (includes real estate), Service,
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very broad and the component industries are not necessarily
homogeneous with respect to seasonal variations. This publication
1s the only source of data for employment in Agriculture, and in
Fishing and Trapping, and although the figures are not all that
could be desired they may be used tc indicate the extent of the
seasonal variations in these industries.3

2) The Census of Industry ;.mbllcat1<msl'L contain, among
other things, monthly employment data. The employment for each
month belng reported at yzar's end. Since the returns come from
all manufacturing firms, the publications are the scurce of the
most complete monthly employment data. The figures were not used
in this study because they wsre not classified according to the
Standard Industrial Classification until 1949, and they are
availlable approximately two ysars late. The figures for 1950
being released only recently, There 1s thus not enough suitable
data to compute typical seasonal variations for the post-war
period.

3) The employment data contalned in the Employment and
Payrolls publication have been classified according to the Standard
Industrial Claesification since November 1950, The monthly employ-
ment figures, starting with January 1947, have been reallocated

to coincide with the new industrial groupings for all industries

3 - In this case, ths "weighted" thirteen-month moving average 1is
turned into a weighted five-quarter moving average. For example,
the formula for the first moving average value, valld for the
third quarter, equalsﬁi’aLrZ ﬂ// where the al's are the actual
employment data.

4 - The annual "The Manufacturing Industries of Canada, D.B.S.
and annual individual Industry reports,
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for which employment figures are published on a national basls,
and for most of these industries on a provinclal basis.5 They
represent the longest, detailed, series of monthly employment for
the post-war period, and all computations in thie study were based
on these figures,

The monthly surveys from which these figures ars
compiled relate to all the industries in the main non-agricultural
industry groups.6 The surveys attempt to cover gll firms employing
15 or more persons, and no attempt is made to differentiate between
classes of employees.7_ Being limited to firms employlng 15 or more
persons, the surveys will cover a varying percentage of total
employment in the diffesrent industries depending on the size of
the typical firms in ths industry. For example, in Motor Vehicles,
the coverage would be 100/, , while in Bread and Bakery Products
the coverage is probably lecs than 50fs. "On the basis of available

5 - See, "Employment, Payrolls and Average Weekly Earnings",
D.B.S., 1947-1952, D.B.3. and "Employment, Payrolls and
Average Weekly EarnIngs™ - By Province and City, 1947-1950,

D.B.S.

6.~ "(1) Forestry (Mainly Logging), (2) Mining (including milling),
quarrying and oll wells, (3) manufacturing, (%) construction,
(5) transportation, storage and communication, (6) publiec
utility operation, (7) trade, (&) finance, insurance and real
gstate, and (9) specified branches of the service industry,
chiefly hotels, restaurents, laundries, dry cleaning plants,
recreational and business services."” Explanatory Notes I,
Employment and Payrolls publication.

7 - The census of industry on the other hand, i1s interestad in
manufacturing workers,
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matsrial, 1t is estimated that the coverage in the various
industries now ranges from about 58 p.c. in the hotel~and-
restaurant and laundry-and-dry-cleaning group, and 60 p.c. in
trade, to some 94 p.c. in mining and over &6 p.c. in manufacturing,
the last two proportions are based on the statistices of the Annual
Census of Industry relating to practically all establishments in
the indicated industries. It is estimated that the composite index
of employment in the major non-agricultural irdustrial groups
relates to approximstely &3 p.c. of the total pald workers in the
same industries throughout Canada."8

To guard against an upward blas in statistics due to
the steady growth in the number of firms reporting to the monthly
survey, index numbers of employment are taken. "The index
numbers of employment.........represent the percentage relationship
between the employees of the establishments currently furnishing
datae.........and the corresponding 1939 average figures of these
employers."9 When a new firm is added to the survey, 1ts employ-
ment, i1f any, in the base perlod, is added to the baslc average
before the employment index for any subsequent period is computed.
If 1t was active 1n the base period this means that the addition
¢f the new firm 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 perlod, there is, of course, no change,

a unlit index number has the same slignificance bafore and after

8 - Explanatory Notss I, Employment and Payrolls publication.
9 ~ Explanatory Notes II, Employment and Payrolls pubiication.



the introduction of the new firm,

The intrcduction of new firms to the group surveyed
is apparently based on the assumpticn that ths more firms included,
the more reliable the employment indexes obtailned are as indicators
of the general employment situation. Unless all the index numbers
of employment for earlier periods are revised to include employment
in these firms, index numbers, computed before and after the changse,
are not strictly comparable. Any differences noted may only be
apparent ones, due to changes in the number d firﬁs taken to‘reflect
total employment, However, in our measurement of seasonality, we
must assume comparabllity since index numbers valid for different
periods are added tcgether and averaged., The assumptlion that must
be fulfilled if our procedure 1s to be strictly Jjustified is that
(in opposition to the philosophy'underlying the addition of new
firms to the survey,) the movement of employment is the same in
both the "old" and “"new® firms (i.s. nothing 1s gained by the
addition), This condition will not in general be satisfied, the
effect of 1ts non-fulfillment 1s similar tc that of irregular
influences. It 1s hoped that the effects are not too gresat and
that they largely cancel out when averaging to obtain the seasonal
movement, '

The published index humbers must be revised if strikes
have taken place, since "Workers on strike during the reported pay
periods are not included in the statistics unless they draw pay
from thelr employer, for example take paid holldays during the

dispute, Workers laid off during the pay period as an indirect
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effact of industrial disputess are not counted as employed.“lo

Strikes, therefore cause the employment data to vary irregularly,
and this variation may obscure and distort the seasonal patterns.
The length of time for which adequate data are avallable is too
short to allow some of the large devliations dus to strikes to cancel,
or to permit excluding those years in which strikes occurred. 1In
view of these considerations the data were adJusted.ll

"The questicnnaire used in the monthly surveys asks
employers to state the number of full-time, part-time and casual
wage-earners and salaried employees drawing pay in the last pay
pericds in the month.”12 It can be seén from the above quotation
that the employment flgures are not average figures for each month,
which our.discussion in Chapter II led us to conclude were the
most useful for computing seasonal variations, but figures re-
lating to strategic pay periods in each.month. This "Jeficiency"

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

10 - Explanatory Notes I, Employment and Payrolls publication.

11 ~ The steps taken were as follows:
1) A 1ist of all strikes in Canada in which 500 or more workers
took part, and which lasted long enough to possibly affect
the D.B.S. employment indexes were compiled.
2) The employment indexes were then studied to determine
whether or not they had been affected by strikes.
3) An adjustment was made if, and only if, the monthly flgures
in the strike free years showed a fairly regular pattern.
4) The adjustment attempted to bring the monthly figures
in the strike years into line with the corresponding monthly
figures for the strike frse years, but the adjustment, in
any case, was not greater (it may have been less) than the
change indicated by comparing the number on strike and the
total number employed in the base period.

12 - Explanatory Notes I, Employment and Payrolls publication.
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information on a gilven week's activity, while the Census of
Industry asks employment information for the last pay period in
each month., The employment reported for the last pay period in
each month 1s taken to be the employment at the first of the
following month in these publications.

The typlcal seasonal variations in employment to be
presented in this chapter will be given in both absolute numbers,
and as percentages of average employment for the period 1947-~51,
Since they are based on Employment 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 all the firms in
the different industries. Any other estimate based on these
flgures, such as seasonal employment, will also be handicapped in
this manner. The figures representing the typical seasonal varia-

tions in percentage terms can be used to estimate seasonality for
all firms in the various industries, if, 1) a reliable estimate
of total employment is avallable, 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 Census may provide the necessary employment
figures, the information required to test 2) is more difficult
to obtain. If it is assumed that seasonal variations in small -
firms have the same pattern and at least as large an amplitude
as in the larger firms, the percentage figures of seasonal
variations obtained from the Employment and Payrolls data, can
be used with the Census employment figures to obtain minimum
estimates of Beasonal variations, since the excluded firms are
mainly those employing leas than 15 workers, This extension has

not been carried out in this study.



- 62 -

B. Typical Seasonal 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 1tself. In analyzing seasonal movements ln
various industries, it 1s useful to classify the industries
according to the factor primarily responsible for the variations.
We will make use of three classes., ”

I. Industries 1n.whieh the supply of raw materials is
subjJect to large seasonal varlations while the demand for the
finished product is rather constant.

iI. Industrles 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 demand.

III. Industries in which neither the raw materials nor
final demand, but the productive process 1tsslf is subject to
conspicuous primary seasonal influences.

We consider in this chapter some of the typical
scasonal variations in employment computed by the Economics and

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

13 - This classification 1s based on Kuznets, S., op.cit., 20-22,
Kuznets makes use of an additional class, contalning
industries in which both the supply of raw materials and
the demand for the finished product are subject to largs
seasonal variations. It has been found difficult to plek
out industries belonging to this category and 1t has thus
been dropped. The "mild seasonal variations" clause in the
description of our class II can accommodate the few industries
that could possibly be classified in the excluded group.
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on the basis of the Employment and Payrolls 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 provinclal basls whenever the
data were avallable, we willl consider, for the most part, for lack
of space and time, the varlations obtained from national figures.
The industries originally covered were all the non-agricultural
industries for which the employment section of D,B.S. publishes
monthly employment indexes. The resulis were examined in the
light of the suggestions in the last section of Chapter II to
determine their "significance", and some of the figures were con-
sldered too erratic to be taken as reliable indicators of season-
allity in their present state. 1In addition, some of thelindustries
whose seasonal flgures were retailned were affected by "incomplete!
cycles in the period under considsration. Moving averages of the
residuals have not as yet been taken to minimize this influencs
because of lack of time. These figures have however been
automatically corrscted to a certaln extent when they were adjusted
to total zero,14 and 1t is felt that the c¢yclical influences still
present are not large enough to invalidate the results,

Certain industries have been chosen for separate
treatment on the basis of thelr importance in the over-all seasoconal

plcture, and for the avallability of computations of seasonal

14 - See Appendix pages 176-179.
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varlations for the pre-war period.15 It is also necessary that
the classification used in the pre-war period should closely
correspond to the Standard Industrial Classification for these
industries. The discussion of seascnality will not try to be
exhaustive but will attempt to point up certain of the character-
1stics of the seasonal movements 1n these industries as revealed
by the measures considered in Chapter II.

I. Seasonal Variations in Employment in Group I
Industries.

a) Meat Products Industry

Seasonal variations in employment in the Meat Products
industryl6 is due %o the seasonal marketing of livestock by
farmers, These seasonal varlations in the flow of raw materials
directly affect activity since the industry cannot act as a
stabilizer by "storing" the raw materials and producing at a
regular rate the year round without incurring very high costs,

The general practice is to pasture cattle and lambs from spring

15 - These computations are avallable in the Economices and Research
Branch, Department of Labour. They were originally worked
out on the assumption that seasonality was multiplicative.
The assumption was tested using the addlitlive or multiplicative
test described in Chapter II, if seasonality was shown to be
additive, the final stages of the original computations were
reworked to obtain typlical seasonal variations on the basls
of residuals.,

16 ~ A useful study of this industry, from which most of the
descriptive material used here was obtained is available in
the Labour Gazette, "Seasonal Varlations of Employment in
the Meat Products Industry® Labour Gazetts, XLVII,
1215-1225.
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until early fall when good pasture land is available. Thus the
marketing of cattle and lambs reaches a peak in the fall. Some
cattle are winter-fed for late-winter, spring and summer delivery,
reducing the seasonal amplituds to a certain extent but not
sufficiently to eliminate the marked seasonal movement., Different
bresding and feeding practices of hogs, bstween the Prairies
region, and Quebec and Ontario, has resulted in different seasonal
patterns of marketing and thus slaughtering. 1In the east two
litters of hogs are raised each year, one for market in the spring
the other in the fall. The spring marketing of hogs in the east
diminighes the amplitude of varlations in the east as compared

to the amplitude of varlations in the west,

The typical seasonal variations (in percentage and
absolute terms) for smployment in the Msat Products industry for
six of  the provinces are given in Table II, along with the value
of their average absclute deviationc, measuring the amplitude
of variatioan, and the results of the additive or multiplicative
test., The results of these tests indicats a difference between
the prairies and the east, other than in the slze of their varia-
tlons. The values for both the additive and multiplicative assump-
tion ars greéter in the west than in the east, indicating the
presence of changlng seasonality and/or large irregular deviations.
Since the msan deviations Por the multiplicative assumption are
smaller in the prairles and greater in the east, the tentative
hypothesis, that the raising (and marketing) of livestock in the

prailries 1s subject to a greater extent to cyclical influences
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TABLE 11

Typical Seasonal Variations in Employment
in leat Products by Province 1941 - 1951

l.Seasonal Variations in Absolute Fi§ures;17
2.5easonal Variations in Percentage; 8

Juedbec Ontario British Columbia
lonth (1) (2) (1) (2) (1) (2)
January - 20 - 0.5 £ 70 £0.9 £40 £2.9
February =120 - 3.1 -140 -1.9 -40 -2.9
March -190 - 5.1 -290 -3.9 -60 =Ly
April -180 - 4.8 -330 o ~lo -2.9
May -130 - 3.5 -190 -2.5 -40 -2.9
June - 70 - 1.9 - 0 -30 -2.2
July - 60 - 1.6 £220 £3.0 0 0
August ¢ 10 + 0.3 £290 £3.9 £30 f2.2
September  £110 £ 2.9 £170 £2.3 0 - 0
October £180 £ 4.8 - 30 op G) 0
Tovember £200 $ 5.3 £110 £1.5 £60 £l
December  £260 { 6.9 4120 £1.6 £70 £5.1

s 19

Ampl of Variations:™ 3.4 2.2 2.5
Add. Ratio:zgl 0.196 0.100 0.335
Mult. Ratio: 0.235 0.119 0.352

Manitoba Saskatchewan Alberta
Yonth (1) (2) (1) (2) (1) (2)
January 4190 £ 5.9 £120 £ e.1 £140 £ h.2
February . =100 - 3.1 - 50 - 3.4 - 20 ~ 0.6
March -360 -11.1 -210 -14.2 -190 - 5.8
April =L70 =14.5 - 70 - b7 -280 - 8,6
Hay -430 -13.3 -210 -14.2 -260 - 8.0
June =200 - 6.2 -~150 -10.2 - &0 - 1.8
July 4 30 £ 0.9 0 0 £ bo 4 1.2
August £150 £ 4.6 £ 70 N £ 70 £ 2.1
September 4140 4 4.3 £ 10 £ 0.7 4 30 4 0.9
October £ 60 £ 1.9 £ 30 # 2.0 4 10 # 0.3
Tovember  £380 £11.1 £150 £ 9.5 £160 £ 4.9
December 4840 £19.8 310 £20.90 £370 £11.3
Arpl of Veriations: 8.1 7.7 L1
Add. Ratio: 0.366 0462 0.278
Mult. Ratio: 0.261 0.305 0.236

17 - The seasonal variations in absolute figures indicate the
average deviations of the non-seasonal from the actual values,
for each month, during the period covered.

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

18

19

21

Ths season variations in percentages sxpress the seasonal
variations in absolute figures as a percentage of the average
employment for the pericd covered.

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

Stands for additive ratio. Its significance and method of
derivation are described above, Chapter II, Section B.

Stands for multiplicative ratio. 1Its significance and
method of derivation are described above, Chapter II,
Section B.
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than in the east, suggests itself, To “test" this hypothesis
would require a more intensive study of the Meat Products industry
than is possible here, it 1s left as one of the suggestions raised
by this study.

In Table III are presented the typical seasonal
variations for Meat Products in Canada for three periods, 1923-29,
1932~39, and 1947-51, along with their average absolute seasonal
deviations, and with the "index of similarity" comparing the
seasonal patterns of the earlier periods with the post-war period.
Both the seasonal pattern and amplitude have undergone substantial
changes.

The large values obtailned for the mean desviations in
the additive and multiplicative tests for seasonality in Meat
Products in Canada, in the post-war perlod, raise the possibility
of a changé in seasonality during thie period. The measures pro-
rosed by Kuznets for measuring short-time changes in seasonal
pattern and amplitude were computed. They are tabulated 1in
Table IV. The r values are all greater than 85 p;c. sxcept for the
first year, The low value in that year 1s due to the country-wide
strike at the end of September. This strike affected the last
pay psriod in September, and thus the semployment figure for
October 1. The October employment figure was adjusted upward
for this strike, but no adjustment was made in the November figure
which was inflated by the increase in activity due to the backlog
of work caused by the strike, It is this large "irregular®

fluctuation which has affected r in 1947. Even though the r values
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TABLE III

Typical Seasonal Variations in Employment
in Meat Products in Canada

1, Seasonal Variations in Absolute Figures;
2., Seasonal Variations in Percentage Figures:

1947 - 1951 1932 - 1939° 1923 - 19297
Month (1) 2) (1) (2) (1) &g)
January £ 620 f£2.9 -0.3 .1
February - 490 -2.3 -1,8 -0.7
MarCh "1350 -605 "'3 o5 -2 .
April ~1550 =7.h ~3.3 -3,
Hay ~1310 =b6.3 -2.8 -1t.0
June - 520 «2.,5 -0.5 -2,5
July £ 150  f0.7 £0.1 -2,0
August £ 570 f£2.7 £0.8 -1,3
September f U500 fe.2 £0.3 1.5
October f 280 1.3 £1.6 2.2
November 110 5L £5.0 £5.3
Decenber #2000 £9.6 #4.1 1.7
Ampl, of Variations: 4,2 2.0 2.8
Index of Similar ity:Z20 0.62 0.52
Add, Ratio: 0.284
Mult, Ratio: 0.281
TABLE IV
. . . 238
Measures of Short-Time Changes in Seasonality in Meat Products
1947 1948 19kg 1950 1951
¥ 0.84 0.95 0.95 0.91 0.89
b 1.56 1.21 1,09 0,74 0.56

22 - The method for deriving this measure and its significance are explained
above, Chapter II, Section C, I, The seasonal 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
seasonal 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 available when this table
was compiled., Typical seasonal variations were computed on the assumption
that seasonality 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 cnough to indicate a strictly constant pattern they
are perhaps large enough not to derive measures of the amplitude
ratios of all significance., We may conclude from the b values
that ths amplitude of variations has been steadlly diminishing

in the post-war period, tending to return to the pre-war
gituation,

b) All 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 with the trough perilods in the spring. The timing of the
seasonal movements can be expected to vary to a certain extent
with 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 in Employment in Group II Industries.

a) Irade |

Ssasonal variations in employment in Trade arise

from seasonally variable consdmer demand and seasonal variations in

the supply of certain commodities, such as fruits and vegetables.

2% ~ This diminishing amplitude of variations is also clearly
shown when Wald's method for measuring changing seasonal
amplitude is used. See Appendix page 1%2.
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TABLE V

Typical Seasonal Variations in Employment
in Group I Industries, for Canada, 1947-1951

1, Seasonal Variations in Absclute Figures:
2. Seasonal Variations in Percentage Fizures:

Dairy Products Canned and Cured Fish Grain Mill Prod., Other Goods
Honth (1) (1) (2) (1) (2) &l)

—
n
N

(

January - 590 - 6.7 ~1600 =204 =230 ~3.0 110 £ o.&
Pebruary - 840 - 9.6 -1630 -20.8. =200 2.6 -2880 =~3,2
March - 870 - 9.9 -2190 -28,0 =200° -2,6 =1030 - 3.9
April - 610 - 7.0 -2220 -28,3 -130 -1,7 -1570 = 5.9
Hay - 170 - 1.9 -1200 -15.3 - 60 -0.8 -=1500 - 5.6
June FU50 £ 5.1 £ 200 L26 =~60 -0.8 =1330 = 5,2
July £ 950  £10.9 £1300 £16.6 #1110 L4 -750 -2.8
August 41010  £11.5 £oli20 £30.9 £ 90 1,2 =930 - 3.5
September {£ 780 + 8.9 £2760 £35.2  £210 £2.7 £ 60 £ 0.2
October 4 310 £ 3.5 #1730 fe2.1 £2ho £3.1 £1850 £ 6.9
November - 20 = 0.2 £ 710 9.1 4160 2.1 43250 f12.2
December - 370 = 4.2 - 230 - 3.6 450 0.6 f2730 f£10.2
Ampl, of Variations: 6.6 19,4 1.9 5.0
Add, Ratio: 0.102 0.147 0.197 0.125
Mult, Ratio: 0.083 0,121 0.216 0.115

Canned and Preserved Tobacco & Tobacco

Fruits & Vegetables Distilled & Malt Liquors Products
Month (1) (2) (1) (2) (1) (2)
January -3620 -29,1 £140 £1.0 #1200 £11.5
February =3890 -31.3 -510 =3.7 £1600 #15.3
March ~  -4800 ~38,6 =530 -3.8  £1290 £12.3
April -5130 -41.3 -560 -k.0 £ 350 £ 3.3
May - <1680 =371 ~li20 -3.0 - 770 - 7.4
June ~3800 -30.6 ~170 -1,2 - 800 - 7.7
July £ 340 F 2.7 270 fl.a - 760 - 7.3
August #3380 #27.2 £i480 #3. - 980 -9
Sept ember £7180 #5748 #620 AR - 670 - 6.4
October  £11950 £96,2 #190 £1.1 - 430 - 42
November 43160 4254 £180 F1.3 - 4go - 4.6
December - 110 - 0.9 £300 f2.2 # 430 RN
Ampl, of Variations: 34,9 2,6 7.8
Add, Ratio: 0.0577 0.106 0.0347
Mult, Ratio: 0.0702 0.100 0.0610
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former
The/ directly influences activity and employment in Retail Trade,

but it is anticipated and transmitted to activity and employment
in Wholesals Trade and in Manufacturing. The latter directly
affects wholesalers who, whenever possible, store the commodities
in excess of present requirements., With the exception of British
Columblia the amplituds of variations 1s smaller in Wholesals than
in Retaill Trade.

1) Retail Trade

The average amplitude of ssasonal variations in
employment in Retall Trade 1s small compared to the difference
between 1ts peak and trough, indicating that, except for the
Christmas season, employment is fairly steady. There is not much
difference betwesn seasonal variations in the post-war and pre-war
psriods with regard to amplitude or pattern. Tests show season~
ality to be multiplicative in all thres periods, with smaller
values for the mean deviatlions in each successive period, as the
seasonal 1nfluenc§s havs apparently becomz more settled, and the
irregular influences diminished. There 1is not much difference
between the provincial valuss.

Table VI. Typlcal Seasonal Variaticns in Employment
in Retall Trade, for Janada. Page 72.

Table VII. Typical Seasonal Variations in Employment
in Retail Trade, by Provinces, 1947-19%51.
Page T13.

2) Wholesale Trade

With the exceptlon of Britlish Coclumbia, scasonal

variations in employment in Wholesale Trade in the provinces are
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TABLE VL

in Reteil Trade, for Canada

1. Seasonal Variations in 4bsolute Figures;
2. Seasonal Variations in Percentages;

lonth
Jan.
Teb.
Har.
Apr.
May
June
July
Aug.
Sept.
Octe.
Wov.
Dec.

1947-
(1)
418,150
- 5,070
-6,420
-6,290
"3 :590
-2,980
-2,240
_5:190
"5 9560
~640
£3,790
£16,060

Ampl.of Variations:
Index of Similarity:

Add. Ratio:
Malt. Ratio:

1951
(2)
£9.3
=2.€
"3 -3

1 1
W

[ ]
NWOWLWOI =UKNOND

1932-1939
(1) (2)
£9,600  £9.8
-2,640  =2.7
4,110 k4.2
"3 'L"BO -3 '5
-1,%70 -1.6
-780 -0.8
#290 £0.3
-1.860 -1.9
-2,480 2.5
-100 -0.1
£1,170 1.2
£5,780  £5.9

2.9
0,74
04109

0.073

1922-1929
(1) (2)
£6,890  £9.0
-£€10 -0.8
—2a530 -3-3
-1,680 2.2
-1,000 ~1l.3
-1,230 -1.6
-1,450 =1.9
-1,680 -2.2
-2,070 =2.7
-1,300 -=1.7
£770 £1.0
£6,200 £8.1
360
0.79
0.167
0.08k
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TABLE VIT

Typical Seasonal Variations in Employment
in Retail Trade, by Province, 1947-1951.

l. Seasonal Variations in Absolute Figures;
2. Seasonzl Variations in Fercentages;

Tova Scotia Quebec Ontario
Honth (1) (2) (1) (2) (1) (2)
Jan. 470 £7.0 £3530  [8.2 £8130  £10.0
Feb. -280 4.2 100  -~2.4 -1790  =2.1
Mar. -260 -3.9 . <1440 =343 280 =249
Apr. -230 3.4 -730 -1.7 -1580  -1.9
Moy -210 -3.1 -730 -1.7 -1210  -1.5
June -150 -2.2 -530 -1.2 -1050  -1.3
July -100 ~1.5 -730 -1.7 -510 -016
Aug. ~260 -3.9 -1330  -3.1 -2220  =2.7
Sept. =120 -1.8 -1360 -3.1 ~2860 -3.4
Cet. £90 £1.3 -20 -0.0 -1260 -1.5
Nov. £330 #e.9 #750 F1.7 £930 Fl.l
Dec. £710 £10.5 L3280 (7.6 £5890  £7.1
Ampl.of Variations: 4.0 3.0 3.0
Add. Ratio: 0.0729 0.104 0.054
Mult. Ratio: 0.0826 0.139 0.070

lanitoba Alberta British Columbia
Month (1) (2) (1) (2) (1) (2)
Jan. £1660 £10.6 41080  £9.0 $1620  £7.3
Feb. -560 ~3.6 -330 -2.8 -500 -2.2
Mar. -810 -5.2 480 ~4.0 ~-630 -3.1
Apr. —L;‘LI'O -2.8 "L”lo —3.4 —360 -106
Hay -520 -3.3 -350 -2.9 -450 -2.0
June -530 -3 %220 -1.8 400 -1.8
July -200 -1.3 ~100 -0.8 ~L460 -2.1
fug. -340 -2.3 0 6.0 ~520 -2.3
Sept. ~540 3.4 ~10 -0.1 -500 -2.2
Oct. -10 -0.0 {10 fo.1 £160 £0.7
Wov. £340 L2.3 £130 $1.1 £250 £1.1
Dec. £1900 £12.1 £710 45.9 £1800  £8.1
Ampl.of Variations: 4.2 2.7 2.9
Add. Ratio: 0.134 0.134 0.137

Mult. Ratio: 0.131 0.08L 0.125
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limited. The mean deviations for both ths additive and multipli-
cative assumptions are fairly lafge, with not much difference
between them., If asked to comment on the nature of seasonality

in these cases one would have to consider them to be "borderline"
cases, where the influence of lrrsgular disturbances on the average
seasonal amplitude 1s of about equél magnitude to the influence

of changes in the non-aseasonal lsvel., It 1s interesting to note
that the msan deviations for Canada are generally smaller indicating
that many of the irregular factors cancel ocut for the country as a
whole, resulting in a more stable seasonal movement.

Table VIII. Typical Seasonal Variations in Employment
in Wholesale Trade by Provinces 1947-1951.

Page 75.

The seasonal variations in employment in Wholesale
Trade for the pre~war and post-war perlods have roughly the same
amplitude with some dissimilarity in pattern., In sach successive
period the ratio of the mean deviation, obtalned using the additive
assumption, to the mean deviation of the multiplicative assumption,
is smaller. 1In the post-war period thls ratio is slightly smallsr
than one, and irresgular ianfluences have had more affect on the
amplitude of variations than chang2s in the non-seasonal level.

Table IX. Typical Seasonal Variations in Employment
in Wholesale Trade for Canada. Page 76.

b) Coal Mining

The seasonal movements in employment in the Coal
Mining industry, as the case of Wholesale Trade, polnts up the

need for studying the variations in the regions separately.
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TABLE VIIT

Typical Seasonal Variations in Employment
in Wholesale Trade, by Province, 1947-1951.

l. Seascnal Variations in Absolute Figures;
2. Seasonal Variations in Percentages;

¥ova Scotia Quebec Ontario
Month (1) (2) (1) (2) (1) (2)
Jan. £30 4049 -30 -0.1 £170 £0e5
Feb. £40 £1.2 -230 049 £60 £0.2
Mar. -20 -0.6 -260 -1.0 480 £0.2
Apr. -80 -2.3 ~280 -1.0 -170 -0.5
Yay -120 -3.5 -320 -1.3 -270 -0.8
June -120 -3.5 -90 -0.3 -250 ~0.7
July -100 -2.9 460 £0.3 ' £190 £0.5
Aug. -50 -1.5 #50 £0.2 £60 40.2
Sept. -10 -0.3 £150 £0.6 £80 1042
Oct. 4100 £2.9 £260 $1.1 -80 -0.2
Hov. 4190 £5.5 £320 41.3 -10 -0.1
Dec. $160 o7 £280 {1.2 £110 £0.3
Ampl.of Variations: 2.5 0.8 0.4
Add. Ratio: 0.318 0.254 0.196
tult. Ratio: 0.304 Q.286 0.164

Manitoba Alberta British Columbia
Honth (1) (2) (1) (2) (1) (2)
Jan. -30 -0.3 420 £0.3 ~770 -6.2
Feb. -50 -0.5 -60 -049 -890 7.2
Mar. ~140 ~1.4 -100 -1.5 -960 -7.8
Apr. -160 -1.6 ~110 -1.6 1200  -9.7
Moy -150 ~1.5 ~140 -0.6 1250  =10.0
June -110 ~l.1 {10 40.1 -1010  -8.2
July 440 £0.4 £50 £0.7 ~760 -6l
Aug. 4160 £1.6 £120 1.7 4220 £1.8
Sept. £160 £1.6 #100 £1.b 4670 454
Octe 450 £0.5 £30 Loy f2320  f18.7
Nov. £120 £1.2 -30 -0 42350  £19.0
Dec. 4100 £1.0 £30 A0 4 £1230 4949
Ampl.of Variations: l.l 0.8 : 9.2
Add. Ratio: 0.196 0.198 0.191

Mult. Ratio: 0.199 0.230 0.179
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TABIE IX

Typical Seasonal Variations in Zmployment
in Wholesale Trade, for Canada.

1. Seasonal ¥ariations in absolute figures;
2. Seasonal Variations in Percentages;

1947 - 1951 1932 - 1939 1922 - 1929
Month (L) (2) (1) (2) (1) (2)
January -660  =0.7 -370 -1.2 -170 -0.6
February -1200 =1.2 -580 ~1.9 -540 -1.9
tarch -1630  -l.6 -760 =2.5 -800 -2.8
April -2180 -2.2 60 -2.1 b0 ~2.6
May =2360 =2,3 =490 -1.6 ~460 -1.6
June -1690 =1.7 -150 -0.5 -290  -1.0
July 420 0.4 -30 -0.1 £ 30 £0.1
Avgust £800  £0.8 4210  f0.7 260  £0.9
September £1350  £1.3 £490  f1.6 £570  £2.0
October £F2860 f2.8 £860  f2.8 £660 2.3
November £3110  £3.1 £830  £2.7 4800  f2.8
Deceriber £2010 £2.0 490 £1.6 4600 f2.1
Ampl. of Variations: 1.7 1.6 1.7
Index of Similarity 0.62 0.62
Add. Ratio 0.175 0.113" 0.22h
rult. Rati 0.181 0.104 0.175

TABIE X
Typical Seasonal Variations in Zmployment
In Coal iining, by Province, 1947-1951.
1. Seasonal Varistions in Absolute Figures;
2. Seasonal Variations in Percentages;
Nova Scotia Alberta British Colunbia

Month (1) (2) (1) {2) (1) (2)
January Lo ~3.4 540 f7.1 #40 £1.7
February {320 fo. $540  4£7.1 480 £35
March -90  -0.7 80 £6.3 £80 £3.5
Aoril - 50 -0.4 £ 50  f0.7 £50 2.1
My £20 fo.2 =360 -4.7 0 0.0
June -110 -0.8 -520 -6.8 -30 -1.3
July 0 0.0 410 -5.4 -4o -1.7
August £120 0.9 490 -6.4 -50 -2.1
September ~-110 -0.8 =280 =3.1 -40 -1.7
October £80  f£0.6 -160 -2.1 =70 -3.0
November 90 f0.7 £120  $1.6 -40 -1.7
December £180  f1.1 Heo  f6.3 - 0.0
Ampl . of Variations: 1.0 L.8 1.9
Add. Ratio: 0.588 0.284 0.406
Mult. Ratio: 0.604 0.237 0.3%
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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 falrly acute local problem 1s hidden
in measures of seasonal varlations obtained from national figures
since 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 Province, 1947-1951,

Page 76.

The amplitude of seasonal varilatlione in employment in
the industry in Canada in the post-war period is smaller thén in
either of the two pre-war periods for which seasonal variatioﬁs
have been computed., The seasonal pattern has also undergone
.considerable changes as reflscted by the index of similarity.
Since the ncn-seasonal level within each of the three psriods
is falrly constant, the mean deviations for both the additive and
multiplicative assumptions are approximately equal in these periods.
The mean deviatlions for the three provinces are all greater than
the deviations for Canada. The large values for the former are
due to fairly significant irregular fluctuations which cancel out,
to a certain extent, when added together, resulting in a more stable
seasonal movement in Canada than in any of its components.

Table XI Seasonal Variations in Employment in Coal
Mining for Canada: 1947-1951; 1922-1929;
1932-1939. Page (8.

c) All Other Group II Industries.

The amplitude of variations in the remaining Group II
industries show a range of fromi,0 p«.c. in Motor Vehicle Parts

and Accessories to 9,8 p.c. in Other Beverages, with a mean of
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TABLE XTI

Seasonal Variations in Zmployment in Coal

HMining for

1932-1939.

Canada:

1947-1951;

(1) Seasonal Variations in Absolute Figures;

(2) Seasonal Vzriations in Percentages

Month
January
February
liarch
April
May

June
July
August
September
Gctober
Tovember
Decender

1947
(1)

£150
£890
#530
#4210
-130
-760
~590
-590
-490
-200
£180
£€10

Ampl. of Veriations:
Index of Similarity:

Add. Ratio:
Mult. Ratio:

- 1951
(2)

DODWOHPDWO
[ ] [ ] L ] L] L ]
I ~I o~ O

| e R

4
™
.
(e

1.9

0.209
0.199

1922-1929;

1932 - 1939

(1)
41,690
1,390
# 930
+ 370
—11590
-1,660
-1:930
~-1,660

- 710

# 680
#1,390
£1,660

5
0

0

(2)

1 A
AWV N AN OOV W Oy
. . L] v

003 100 0 B o~3 W0

by Sy S S |

3
.39
0.125
L1258

1922 - 1929
(1) (2)
41,420  f4.8
£1,180  f4.0

60 £0.2
- 620 =2.1
-1,000 -3.4
-1,120 -3.8
-1,060 -3.6
-1,600 -3.4
; 650 ;2.2
210 0.7
41,120 £3.8
£1,420  f4.8
3.1
0.32
0.235
0.236
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2.4 poc.. Moet of the items are clustersd round this mean value.
The active season for the industrles belonging to the textile
products group, and to the clothing group, occurs in late winter
and early spring. For most of the other industries ths active
season occurs in ths second half of the year with a peak around
August. The mean deviations show seasonality to have bsen additive
in about half of the industries during the period studied.
Table XII Typical Seaconal Variations in Employmsnt in
Group II Industries, for Canada, 1947-1951.
Pages 80, &1, etc.
III. BSeasonal Variations in Employment in Group III Industries.

a) Construction.

Seasonal varistions ln activity in the construction
industry have shown a steady decline in amplitude through the
years. The external causes of seasonality, the climatic conditlons,
have not been subject to any monotonlc change, but the internal
causes of seasonality which transmit the influence of these external
factors, have undergone substantial changes. Technical changes
have lessened the effect of cold-weather on building, for example,
concrete work can now be carried on under freezing temperatures.,
In line with technical advances customary attitudes toward winter
bullding have been slowly changing, partly as a result of wartime
experiences. Since winter work involves greater costs, the boom
conditions of this industry in the post-war period, with theilr
concomitant disregard for costs within a certain range, have also
helped to reduce seasonal amplitude., The figures in Table XIII
comparing post-war and pre-war seasonal movements in this industry

i1llustrate this statement.



TABLE XII

Typical Seasonal Variations in Employment

in Group II Industries, for Canada, 1947-1951

(1) Seasonal Variations in iAbsolute Figures:
(2) Seasonal Variations in Percentages;

Tionth
Jan.
Teb.
Har.
Lpr.
May
June
July
fug.
Sevt.
Cct.
Nov.
Dec.

Bread and Other
Balrery Froducts

(1) (2)

Ampl.of Variations:1.8

Add. Ratio:
¥ult. Ratio:

Month
Jalna
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Tove.
Dec.

~120 -0.8
-180 ~1.1
=310 -2.0
-L450 -3.0
=420 -2.8
~170 -1.1
4260 £1.7
£380 £2.5
#8410 p2.7
£240 #1.6
£210 £1lo4
£210 F1.4

0.099

0.087

Textile Products
(except Clothing)

(1) (2)

£50 0.1
£590 £0.8
£1760 fau
$1710 f2b
£680 £049
-150 ~0e2
-620 -0.9
-1560 -2.2
~1220 ~1.7
-980 ~1l.4
-340 =G.5
£200 £0.3

Ampl.of Variations: 1.2
Add. Ratio: 0.052
Imlt. Ratio: 0.059

Other Beverages

(1) (2)
-250 ~boy
=540 ~9e5
-620 -11.0
"'5“'0 "9 '5
-210 -3.7
#190 L34
£710 412.5
4840 £14.8
4730 £12.9
#160 £2.8
-150 -2.6
"314’0 —600

7.8

0.300

0.219

Cotton Yarn and
Broad Woven Gds

(1) (2)

=40 0.2
4380 £l.5
#£570 £2.3
£500 £2,0
£320 £1.3
£60 £0.2
-130 0.5
-290 -1.2
-530 -2.1
=420 ~1l.7
-290 -1.2
-150 -0.6

1.2

0.231

0.274

Boots and Shoes
(except Rubber)
(1) - (2)

~410 -2.1
£290 £1.5
£540 £2.8
#590 £3.1
FL60 f2.0
-80 0.
-230 -1.2
#50 #0.3
-160 -0.8
-520 -2.7
-310 -1.6

1.6

O 0152

0.183

Woollen Goods
(1) (2)

420 £C.1
£290 4240
H450 £3.1
FHL0 £3.0
£170 £1.2
420 -/0e1
-140 ~1.0
-410 -2.8
-260 -1.8
-350 -2
-260 -1.8
£90 £0.6

1.7

6.247

0.246

Qther Leather

Goods
(1) (2)
=340 -3.0
£120 £1l.1
F400 £3.5
£810 £2.7
£80 £0.7
-1€0 -1.6
-280 2.5
-310 -2.7
-210 -1.9
+£10 £0.1
4160 £1.4
£250 £2.2

2.6

0.089

0.138
Clothing (Tex-
tile & Fur)
(1) (2)
-2310 2.5
£1600 F1.7

£2770 £3.0

£3110 £33
£2150 {23
£230 £0.2
-1700 -1.8
-3560  -B.2
-2180 =23
460 -0.5
£500 £0.5
£290 £0.3
1.9
0.146
0.122



Men's Clothing

Month (1)

Jan. ~220
Feb. £230
Mar. Fany
Apr. £680
tay £610
June £380
July £70

Aug. 8750
Sept. -530
Oct. -290
TTov. 0

Dec. £100

Ampl.cf Variations:

2dd. Ratio:
Mult. Ratio:

(2)
=30

. e o @&
WOO~TunmppLwon &=

t 1 l‘i\ﬂ\‘l\‘l\‘i\‘é;

o O rlkdgm O MPOH

-

OO
* . L

sy
~3\Q

~3 -3

Hats ond Caps

Month (1)

Jan. -180
Feb. £100
lar. 4180
Apr. #170
Yoy #100
June 0

July -110
Aug. -100
Sept. £10
Oct. 0

Hov. -50
Dec. -120

(2)
4.2

Ampl,of Variations Z.2

Add. Ratio
Hult.Ratio

0.217
C.21h

- 81 ~

Wonen's Clothing

(1)
-830
4610
#1160
#1350
£920
-160
-980
-1520
-580
£150
£2k0
-310

304
0.270
00191

Farniture
(1)
+390
#560
£550
£390
-20
-230
-390
~550
~LBo
-380
~120
£330

OO
)
Wiy ™

TABIE XIT

(2)
—3 .8
£2.8

an Ny, N
(029 9,1
.

b5

L N |
HEHOMNIIZTO

¢ 8 e @
EHNNOWUnM~IND oW

(2)
£1.9
£2.8
$2.7
£1.9
0.1
-1.1
-1,9
—2.7
2.0
=1.2
-0.6
£1.6

(Continued)
Knit Goods
(1) (2)
£60 £0.2
£670 £2.7
£770 £3e1
£630 £2.6
£290 $1.1
-100 -0
-530 -2.1
-1120 -b.5
-860 -3.5
-410 -1.7
£140 £0.6
£510 £2.1
2.1
0.195
0.216
Other Wood
Products
(1) (2)
-400 -3.1
=740 -5.8
-5E0 ~L.5
"'360 —208
;230 ;1.8
90 0.7
4410 £3.2
£410 £3.2
#500 £349
fho £3.4
£360 £2.8
#£110 £0.2
3.0
0.178
0.167

Fur Goods
(1) (2)
£50 -1.1
-200 b6
-110 -2.5
=60 -1.4
£30 0.7
£110 £2.5
£50 1.1
=l0 ~C.9
—50 "lol
£50 £1.1
£120 t2.7
£130 £3.0
1.9
0.265
0.281
Agricultural
Implements
(1) (2)
-390 -2.3
£30 £0.2
£330 £1.9
£670 £3.9
£690 .0
£580 £3 4
Fiko +2.6
£110° 0.6
-270 -1.6
-6H0 =37
-870 -5l
-660 "3 o9
2.8
0.288
O 0304
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TABLE XII  (Continued)

Beating & Cooking IZotor Vehicle
Appliances Iron Castings Hotor Vehicles DParts & Accessaries
Month (1) (2) (1) (2] (1) (2)y (1) (2)
Jan. £60 £0.8 =370 -1.9 -200 -0.7 =420 -2.3
Teb. £140 £1.7 #1400 -£2.0 -680 -2 -290 ~1.6
Mar. ~10 ~0.1  f450 £2.3 ~260 -0.9 =110 -046
Apr. -110 1.3 £490 £245 -630 2.2 {20 £0.1
¥ay ~250 3.1 4240 f1.2 -570 -2.0 £180 £1.0
June -290 -3.6 450 £6.3 -£0 -0.2 4280 £1.5
July ~240 -3.0 =180 -0.8 £610 £2.2 4350 £1.9
Aug. ~120 -1.5 =540 -2.7 £640 £2.3  #200 £1.1
Sept. =30 -0t =380 -1.9 £350 £1.2 490 £0.5
Oct. 4160 £2.0 =170 -0.9 £500 1.8 0O 0.0
Yov. £330 M.l 290 ~0.5 £330 f1.2 {20 £0.1
Dec. £360 e 4130 £0.7 0 0.0 =310 -1.7
1.0

fmpl.of Variations:2.2 1.5 1.4 0.359
Add. Ratio: 0.248 0.087 0.288 0.300
Mult. Ratio: 0.269 0142 0.144

Shipbuilding ATuminum Ton~Metallic

and Repairing Products Fineral Products  Clay Products
Month (1) (2) (1) (2) (1) (2) (1) (2)
Jan. -1760 -9.6 -200 -3.1 -830 -313 -220 -4.0
Feb. -1270 -6.9 =150 -2.3 -710 2.9 =270 ~4.9
¥ar. -L410 -2.2  -100 -1.6 -930 -3.7 =340 -6.1
Apr. £420 £2.3 £40 £0.6 ~720 -2.9 -240 4.3
Mag 430 4243 £170 £2.7 ~220 -0.9 -170 -3.1
June £520 £2.8 £150 £2.3 £350 Lol £110 2.0
July £380 £2.1 f190 4340 £720 £2.9 4270 £,
Aug. $630 £3.4 470 £1.1 £830 £3% £250 $4.3
Sente. £1010 . £5.5  £10 £0.2 £730 L F2.9 4260 .7
cct. FAUY f2s <60 -0.9 450 £1.8 £220 Fu.0
¥ov. £50 £0.3 =20 0.3 £200 £0.8 4120 l2.2
Dec. 160 -2.5 =100 -1.6 £100 L0l 430 £0.5
Ampl.of Variations:3.5 1.6 2.3 38
Add. Ratio: 0.149 0.486 0.149 0.163
Mult. Ratio: 0.216 0463 0.108 0.156
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TABIE XII (Continued)

Glass and Glass Products of Petro~ Acids, Alkalis

Products leum and Coal and Salts Transportation
Honth (1) (2) (1) (2) (1) (2) (1) (2)
Jen. ~160 -2.3 =170 -1.7 =150 -2.5  -5360 =2.2
Feb. -120 -1l.8 =300 -3.0 =80 ~1e3  -10600 =b.A4
Mar. -170 -2.5 =210 -2.1  ~80 -l.3  -11190 4.7
Apr. -80 ~l.2 =150 ~1.5 =60 -1.0  =9700  -=4.0
lay £110 £1.6 =90 -0.9 ~60 -1.C -7910 -3.3
June £130 £1.9 4130 £1.3 450 £048 £920 40
July £260 £3.8 {240 $2.4  £170 £2.8  f6750 f2.8
Aug. £200 £2.9  £310 £3.1 480 £1.3 411090 f4.6
Sept. 490 1.3 260 £2.6  £140 £2.3 49890 44,1
Oct. -60 —0.9  £90 £0.9 470 A1l 48540 £3.6
Tov. -80 -1.2 ~50 0.5 -30 ~0.5 £4060 £1.7
Dec. -130 -1.9  ~110 -l.l =50 -Ce8 43460 {14
Ampl.of Variations: 1.9 1.8 1.t 3.1
Add. Ratio: 0.396 0.070 0.312 0149
Mult. Ratio: 0.371 0.082 0.283 0.140
Steam Railways Truck
. Transportation Telegraphs Transportation
Honth (1) (2) (1) (2) (1) (2)
Jan. ' #640 FOH ~120 ~1.5 ~100 -0.8
Teb. -2330 -1.5 -190 -2.4 =350 -2.9
lar., -3610 -243 ~290 -3.6 -380 ~3.2
Apr. -3080 -1.9 -230 -2,9 -420 ~3%5
Hay -2330 -1.5 ~-220 -2.7 -170 -1l
June -1760 -1.1 ~60 -0.7 £200 £1.7
July £€50 £o.5 £170 t2.1 £170 L1
Aug. 13610 £2.3 £320 4.0 4240 £2.0
Sept. £3080 41.9 £320 L4 .0 £1€0 11.5
Oct. #3610 $2.3 £190 f2.0 £290 f2.0
Nov. #1380 £0.9 £90 41.1 4280 12.3
Dec. -210 -0.1 £20 £0.2 £230 £1.9
Ampl.of Variations: 1.4 2.3 2.1
Add. Ratio: 0.232 0.096 0.067
Mult. Ratio: 0.222 0.069 0.092



Grain
Tlevators
Month (1) (2)
Jan. =50 “OH4
Feb. -570 -5.1
Mar. =770 ~6.9
Apr. -630 ~5.6
May - =280 -2.5
June =140 -1.2
Suly £70 £0.6
Aug. +80 £0.7
Sept. £170 £1.5
Oct. £760 £6.8
oV £800 £7.1
Dec. £590 £543
Ampl.of Variations:3.6
4dd. Ratio: 0.097
Mult. Ratio: 0,112

Other Public

Utilities
Month (1) (2)
JAT. ~140 -3.2
Feb. ~140 ~3e2
Yar. -210 - .8
ApT. -170 -3
May ~€0 -1l.4
June £70 1.6
July 4110 $2.5
Aug. #190 F b
Sept. 4170 £3.9
Oct. £120 42.8
Yov. £60 F1l.0
Dec. 0] 0.0
Ampl.of Variations:2.8
Add. Ratio: 0.229
Mult. Ratio: 0.201

- g4 -

TABLE X11

Storage and

Warehouse
(1) (2)
-80 -2.2
-210 ~5.7
-250 -6.8
-270 =73
-130 ~3.5
£70 £1.9
#20 #0.5
£100 $247
£70 #1.9
£200 £5.h0
£320 £8.6
£160 £4.3

L2

0.157

0.157

Servicesn

(1) (2)
2400 -3.1
-2650 -3.5
-3490 -4.5
-3040 -3.9
-2020 -2.6
-60 -0.1
#3400 Ay

£5090 £6.5
#4690 £6.0

£2030 2.6
~240 -0.3
-1220 -1.6
33
0.020
0.036

(Concluded)
Commmications
(1) (2}
-580 -1.3
-800 -2.0
-980 2.2
-?90 —107
2620 21.4

90 0.2
£830 #1.8
#1480 £3.3
£1160 £2.5
70 £1.0
£60 £0.1
-190 -0

1.5
0.100
0.179

Hotels and

Restaurants
(1) (2)
-1550 -3.3
-2070 ~b.5
~-2610 ~5.6
-2530 -5.5
~1810 -39
—1“’20 -O .9
£2390 £5.2
#4200 9.1
#4120 £8.9
#1720 £3.7
-370 -0.8
-1090 -2.4

L".5
0.040
0.028

&lectric Light

and Power

(1) (2)
-690 -2.1
-1110 ~3.4
-1290  =4.0
~1400 4.3
-1120  -3.5
£110 £0.3
41050  £3.2
£1720  £5.3
F1670  £5.2
£760 f2.4
£290 £0.9
-20 -0.1

2.9

0.068

0.157

Laundries and

Dry Cleaning Plants

(1) (2)
-510 -2.6
-360 ~1l.8
-530 -2.7
—290 -1-5
£100 £0.5
£310 $1l.6
£500 £2.8
£450 £2.3
£210 1.1
£210 1.1
£80 £0
-180 -0.9

1.6

0.168

0.170
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TABLE XIII

Typical Seasonal Variations in Employment in
Construction, for Canada,

(1) Seasonal Variations in Absolute Figures;

(2) Seasonal Variations in Percentages;

1947 - 1951 1932 - 1939 1922 - 1929
Month (1) (2) (1) (2) (1) (2)
January -21,040 -11,0 -11,760 -17.4 -15,1k0  -25.7
February ~34,230 -17.9 -14,400  -21,3 -18,500 =31k
March =4o,820 ~21.4 ~-13,050 =19.3 -18,500 =314
April -36,860 =19,3 -15,580 -22.9 -1%,3%30 =31,1
May -19,360 -10.1 -10,010 -1k4.& - 8,600 -14.6
June £1,860 f1.0 41,350 £2.0 £6,540 F11,1
July £16,600 # 8,7 £10,680 f15.8  £17,680  £30.0
August £29,430  f15,.L £13,520 20,0 ;21,328 £36.3
September £32,790  f17.2 Ak 870  f22,0  A18,7 £31.8
October £29,790 f15.6 F15,1%0 fea2y fibauo feko
November £25,960  £13,6 49,800 #1454 7,190 f12.2
December £15,890 £ 8.3 -1,150 = 1,7 - 6,360 -10.8
Ampl of Variations: 13,2 16,2 ok, 2
Index of Similarity 0.79 0.66
Add. Ratio: 0.068 0.345 0.242
Mult, Ratio: 0.061 0.255 0.065
TABLE XIV
Measures of Short-Time Changes in Seasonality in Construction
May - May 1947 - 19lig 1glg- 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 XIII, Typlcal Seasonal Variations in Employment
in Construction, for Canada, 1947-1951; 1932-1939; 1922-1929 on
Page 8&5.

48 was to be expected from the small values obtalned
from the mean deviaticns in the additive or multiplicative
tsst, the seasonal pattern and amplitude have not varied greatly
during the 1947-1951 pariod. The r and b values for four 12-
month, May'to May, periods, given in Table XIV show little
change.

Table XIV. Measures of Short-Time Changes in
Seascrnality in Constiruction on Page 85.

The two major component iudustries of the Construction
industry group; Buildings and Structures, and Highways, Bridges
and Street Construction, havs different amplitudes, the latter
being more than twice as great as the formsr., It is still very
difficult to build roads in the winter 1n Canada. Substantial
differences also exist within sach of these industries in
different provinoes due to different climatic conditions.

Table XV. Typical Seasonal Varlations in Employ-
ment in Building and Structures in Canada and Provinces, 1947-
1951 on Page 37.

Table XVI. Typical Seasonal Variations in Employ-
ment in Highways, Bridges, aund Strset Construction, Canada
and grovinces 1947-1951 on Page &&,

b) Forestry (Chiefly logging)

The amplitude of the seazscral movement 1 Forestry



- 87 -

TABLE XV

Typical Seasonal Variations in Employment
in Buildings and Structures, Canada and the
Provinces, 1947-1951,

(1) Seasonal Variations in Absolute Figures;
(2) Seasonal Variations in Percentages;

Canada Nova Scotia Quebec Ontario
Month (1) (2) (1) (2) (1) (2) (1) (2)
Janvary - 7,610 - 6,6 -220 - 5.0 -2870 -9k 1910 -~ k4,0
February =12,430 -10.7 -390 =~ 8.9 “lp2o -13.8 -3370 - 7.0
March 15,290 -13,2 -710 16,2 5520 -18,0 1o - 9.2
April -13,670 -11.8 =350 - 8.0 -5390 =17.6 -3820 -~ 8.0
May -9,750 -8,k -620 -14,1  -3610 -11.8 2580 - 5.1
June - 1,420 -1,2 -260 - 5.9 - 480 -1.6 - gﬁg - 1,6
July {5,460 £ 4,7 180 -4 1860 £ 6.1 £ £ 3.h
August £9,280 £ 8.0 £50 F1.1 43950 f12,9 #1970 £ 4.1
September £12,860 #11.1 #670 F15.3  fuoso  f16.2 428380 # 6.0
October £12,480 £10.8 £680 A5,5  A590 £15,0 £3380 £ 7.0
November {12,520 £10.8 770  £17.5  44olo  A13.1 bo 481
December 4 7,560 £ 6.5 uo  f12,3 f2660 £ 8.7 12960 4 6,2
Ampl, of Variations: 8,7 10.3 12,0 5.9
Add. Ratio: 0.153 0.199 0,082 0.166
Mult, Ratio 0.077 0.233 0,069 0.076

Manitoba Saskatchewan Albherta British Columbia

Month (1) (2) (1) (2) (1) (2) (1) (2)
January - 620  -10.4 460 -13,0 -550  -~10.6 -1h10  -12,1
Pebruary -1100 -18.4 -Th0  -20.9 -660 -12.8 -1500 =12.,9
March ~11ko -19.1 -870 =246 -900 -17.4 -1320 -11.3
April - 960 -16.1 -880 -24.8 -810 =15, =520 - 4.5
May ~ 910 -15,2 ~520  =1k4,7 -390 - 7.5 -160 -1k
June - 380 - 6,1 £160 £ 4.5 #320 4 6.2 £$620 $5.3
July £360 £ 6.0 M3zo  f12.1 Meo 2.9 630 4 5.k
Avgust £ 790  A13.2 £670  £18.9  f710  A13.7 #690 £ 5.9
September £1090 £18.2 /580  fA64 £680 13,1 £1510 #13.0
October £1080  £18.1 #560 £15.8  £530  fr0.2 #1010 /f 8.7
November 41240  £20.7 £790  4e2.3 70 £9.1 oo £ k4,2
December £ 520 £ 8.7 f280 £7.9 f120 {23 £30 £0.3
Ampl, of Variations: 14,2 16.3 10.6 7.1
Add, Ratio: 0.125 0.054 0.28% 0.130
Mult, Ratio: 0.089 0.071 0.103 0.128
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TABLE XVI

Typical Seasonal Variations in Fmployment in
Highways, Bridges and Street Construction,
Canada and the Provinces, 1947-1951

(1) Seasonal Variations in Absolute Figures;

(2) Seasonal Variations in Percentages;

Canada
Month (1) (2)
Jan. -13,670 -=17.9
Feb. -21,960 -28.8
Mar. -25,800 =33.8
Apr. -23,070 =30.2
Hay - 9,740  -12.7
June £ 3,160 £ 4.1
- July £12,300 f16.1
Aug. £20,500  £26.8
Sept. 419,310  £25.3
Oct. £17,000  £22.3
TWov. £13,810 f17.6
Dec. 4 8,450  411.2

Ampl.of Variations: 20.6

Add. Ratio: 0.103
Mult. Ratio: 0.092
Ontario

vonth (1) (2)
Jan. -1550 - 8.2
Feb. -2300 -12.2
Mar. =3460 -18.3
Apr. -30C0 -15.8
May -1790 - 9.5
Jund £ 210 £ 1.1
July £1570 + 8.2
Aug. £3000 £15.7
Sept.  £2860 £15.0
Oct. £2180 £11.4
Tov. 41540 £ 8.0
Dec. £ 8ho # Bk

Amnl.of Variations: 10.7
Add. Ratio: 0.113
Mult. Ratio: 0.110

Tova Scotia

(1) (2)

-3460 -31.1
-3520 -31.6
-6070 -54.5
-5310 =77
-3710 =333
-1320 -11.8
£2680 L2k
#3530 £31.7
#3430 #30.8
£5060 Fiv5 L
F1980 b7
#3680 £33.0

35.0

0.2l5

0.135
Saskatchewan
(1) (2)
- &40 -20.3
-1360 -43.2
-1380 -43.9
~1350 -42.9
-1210 -38.5
£ 610 4194
# ko £29.9
£1150 £36.6
£1190 £37.8
4 980 £31.2
£ 640 £20.3
£ 820 F13.4

31.5

0.030

0.018

Tew Brunswick

(1) (2)

-1020 -16-1
~2510 -h1.
-2810 -46.3
-1830 ~30.2
£ 510 t 84
#1330 {2129
41260 420.8
£1450 £23.9
£1630 £26.9
£11ko0 £18.8
L 250 £ bl
£ 600 £ 9.9

224

0.188

0.154

Alberte

(1) (2)
- 550 -11.1
-1420 -28.6
~1430 -28.8
-1430 -28.8
- 630 -12.7
¢ 380 £ 746
# 730 F14.7
£1090 £21.9 .
£1250 f25.2
£1380 £27.8
£ 590 £11.9
£+ 50 £ 1.0

18.3

0.228

0.111

Quebec

(1) (2)
4210 -20.4
-7090 =344
=7700 =374
-8500  -b41.7
-2000 -~ 9.7
£1350 £ 6.6
L3040  f14.8
F7l70  £36.3
6290 £30.6
#4930 £23.9
4170 £20.3
£2380 f11.6

24.0

0.082

0.069

British Columbia

(1) (2)

-1170 -14.0
1520  -1R8.9
-1630 -19.5
- 940  -1l.2
- 220 - 2.6
£ 500 4 6.0
£1030  412.3
£1350  £16.2
£1290  £15.4
£ 860 £10.3
£ 380 £ 6.9
- 70 - 0.8
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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 fall activity in British Columbla. Seasonallity of employ-
ment l1ls clearly multiplicative in all these periods.

Table XVII. Typlcal Seasonal Varlations 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 seeme to be
additive while in the latter multiplicative. This may be due
to the higher percéntage of firms in British Columbia working
the year round. 1In 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 months, If the demand 1s high enough
certain firms will lengthen their periods of operation to
include "unseasonal* months, but the main impact will be on

the peak months. 1In British Columbia however, where the

25 - The classifioation Forestry used for the employment figures
in 1947-1951, and the classification Logging used for the
pre-war figures are not strictly comparable, the former
grouping belng slightly broader, the difference however
is not large enough to explain the significant changes
that have taken place in the two perlods.
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TABLE

5’

XViI

(1) Seasonal Variations in Absolute Figures;
(2) Seasonal Variations in Bercentages:

Honth
Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.

Ampl.of Variations: 19.5
Index of Simllarity:

Add. Ratio:
Mult. Ratio:

1947-1951
(1) (2)
£23,900  £30.0
£15,520  £19.5
£11,690 £1b.7
- 6,390 - 8.0
-28,870 ~-36.3
-16,860 ~21.2
-11,190  -14.1
-14,180  -17.8
-13,660  -17.2
- 1»970 - 2'5
£15,760  £19.8
£26,180 £32.9
0.236
0.116

1932~
(1)
#17 ,940
415,830
# 7,160
- 8,710
~11,810
- 9 )870
-10,640
-13,390
-14,910
- 6,130
%11,070
£23,620

1939

3547
0.53
0.307
0.097

riations in Zmployment
for Canada

1922-1929

(1)

£12,920
#15,850
£12,730
- 6,810
- 7,910
- 5 1920
~10,220
-12,860
-10,420
- 5 9500
£ 3,940
£13,770

3043
0.56
0.147
0.103

(2)

£39.7
L8 .7
£39.1
"'19 -7
24,3
-18.2
~31l.4
~39.5
=32.0
-16.9
£12.1
2.3
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seasonal variations occur mainly in the inland operations, with
coastal firms maintaining falrly steady employment, changes in
demand may affect seasonal and "non-~seasonal® firms unequally,
producing changes in the amplitude of varlations that can be
more satisfactorily explained by reference to the effect of
irregular influences than to changes 1ln the non-seasonal level
of activity.

_ Table XVIII. Typlcal Seasonal Variations in
Employment in Forestry for Quebec and British Columbia, 1947-
1951 on Page 92.

The seasonal patterns for Canada and Quebec are
fairly constant from year to year in the posti-war period,
but the pattern in British Columbia has been subject to marked
irregular changes due mainly to adverse weather conditions,
Practically all 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.

¢) Pulp and Paper Mills

Of the three industries, chosen for separate
comment here, whose seasonal varlations are due to difficulties
in producing under adverse weather conditions, the amplitude
of variations is smallest in the Pulp and Paper industry.

This 1s because the main opserations in this indugtry are not
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TABLE XVIIT

by Province, 1947-1951

(1) Seasonal Variations in Absolute Figures;
(2) Seasonal Variations in Percentages;

HMonth
Jan.
FeDa
Mar.
April
May
June
July
AUg.
Sept.
Cct.
Hov.
Dec.

Ampl.of Variations: 26.2

Add. Ratio:
Mult. Ratio:

lleasures of Short-Time Changes in Seasonality of Zmployment in Forestry,

Quebec

(1) (2)
#43,140 £39.8
£ 8,640 £25.6
£ 6,890 £20.4
- 4,720 -14.0
-17,200 ~51.0
- 9,430 -28.0
- 7,110 -21.1
- 7,020 -20.8
- 6)61"’0 -19.7
- 770 - 2.3
£ 9,630 £28.6
£14,350 A42.6

0.171

0.119

Region lleasure
Canada r
b
Juebec T
b
British r
Columbia b

1947

0092
0.98
094
0.87
0.78
0.42

Ontario
(1) (2)
#7,300 £32.7
£7,660 #34.3
£6,370 £28.6
- 160 - 0.7
-8,790 -39.4
-£,140 ~27.5
-5,270 -23.6
-6,060 -27.2
-53240 "23'5
- 900 - 4.0
43,810 £17.1
£7,390 £33.1
243
0.194
0.127
TABLE XIX

1947-1951
1948 1949
0.98 097
1.23 1.01
0.99 0.98
1.20 1.17
0.91 0.97

0.20

1.68

1950

090
0.89
0.93
0099
097
1.4k

British Columbia

(1)

-1,340
~4,150
-3,700
-1,650
¢ 3%
#1,550
£1,610
{860
41,250
£1,770
£2,090
£1,360

1951

0.98
0.79
0.98
0.75
0.63
0.61

(2)
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affected by climate, being sheltered in plants, it is subsidiary
activities carried on out of doors which account for the season-
al variations in this 1ndustry.26 The main such activity

which is discontinued in the winter months 1s in the prepar-
ation of logs for the mills, such as "barking".

There 1s some regional varlation in this industry's
seasonal movement, both with regard to amplitude and to pattern.
The Brltish Columbia mills have the smallest amplitude while
those in Quebec have the largest. The discrepancy between
British Columbia and Quebec can perhaps be explained by the
milder British Columbia climate, but 1s not obvious why the
size of the amplitude in Ontario is closer to the British
Columbia than to the Quebec value,

Table XX. Typical Seasonal Variations in
Employment in Pulp and Paper Mllls, by Province, 1947-1951 on
Page 94,

The amplitude of variations are roughly the same
in the pre-war and post-war periods. BSome changes have occurred
in the seasonal pattern and in the nature of seasonallty as
indicated by the additive or multiplicative test., In the twenties
the differences between the amplitude of varlations in each
year were more subject to irregular influences than to changes
in the non-seasonal level, In the two later periods the

opposite is the case, seasonality being multiplicative,

26 - Some of the seasonal movement may also be due to shortage
of raw materials, i.e. logs, in The late winter because
of limited storage facilities.



TABIE XX

Typical Seasonal Variations in Zmployment
in Pulp and Paper H¥ills, by Province,

1947-1951

(1) Seasonal Variations in Absolute Figures;
(2) Seasonal Variations in Percentages;

tonth
Jan.
Feb.
Mar.
Apr.
Hay
June
July
Aug.
Sept.
Octe
Hove
Dec,

Kew Brunswick

(1)

-180
-230
-230
-200
- 80

#110.

#£170
£180
£200
£200
£ 90
- 20

(2)
~542
-647
-647
-5.8

« s e o o
oM 0o o NO DWW

1
O Wiy Ew N
L ]

“\*-\l\* ‘l\*‘f\

Ampl.of Variations: 4.6

Add. Ratio:
Mult. Ratio:

0.225
0.237

Quebec
(1) (2)
-1130 k.7
-1350 -5.6
-1380 -5.7
-1200 -5.0
- 700 =2.9
£ 390 £1.6
#1270 £5.3
£1550 L6.4
£1490  £6.2
£1010 #4.2
£ 420 £1.7
- 310 -1.3
L,2
0.084

Ontario
(L) (2
630  -3.7
460 2.7
-430  ~2.5
-500  -2.9
-480 722.8
+ 20 0.1
£560  £3.3
£750  fhok
£780 {46
70 f2.8
£ 90  £0.5
-120  -0.7

2.6
0.144
0.118

British Columbia

(1)

-100
-120
-130
-130
-100
- 10
£150
4140
# 90

ﬁ 80
80
£ 70

(2)
~2.2
-2.6
-2.9
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Table XXI. Typlcal Seasonal Variations in Employ-
ment in Pulp and Paper Mills for Canada, 1947-1951; 1932-1939;
1922-1929 on Page 96. '
d) All Other Group III Industries

The remaining Group III industries also have thelr
trough perlod in the winter months, with the active season
occurring in the summer and fall months. The amplitude of
variations are quite large with, excepting 0il and Natural
Gas, small values for the mean deviations obtained in the addi-
tive or multiplicative tests, In all cases the difference
between the additive and multiplicative values is small
1ndicat1hg once more that the irregular factors influencing
the amplitude of variations are as important as the changes
in the non-seasonal level for the perlod 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 deviation values, obtalned in
the additive or multiplicative test, for industry groups
and for their component industries, and for an industry
using national figures and for the same industry by pro-
vinces, confirms Woytinsky's finding with American data,
that seasonality apparently varlies widely for individual
industries, but not so widely for ilndusiry groups. W.S.

Woytinsky, Op. Cit,
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TABLE XXI

Tyoical Seasonal Variations in Hmployment
in Pulp and Paper 1iills, for Canada.

(1) Seasounal Variations in Absolute Figures;
(2) Seasonal Variations in Percentages;

v 1947-1951
Month (1) (2)
Jan. -2,090 ~b.a
Teb. -2,280 ~4.5
Mar. -2,280 4.5
April -2,060 4.1
May -1,330 -2.6
June 4 540 1.1
July £2,230 FAY
Aug. £2,750 5.4
Sent. 42,690 £5.3
Oct. #1,770  £3.5
Hov. £ 660 1,3
Dec. - 560 -1.1
Ampll.of Variations: 3.5
Index of Similarity:

Add. Ratio: 0.111

Mult. Ratio:

0.083

1932-1939

(1)

-1,110
-11350
-1,410
~1,140
- 980
# 290
£1,030
£1,460
£1,300
41,090
£ 900
- 80

L)
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1922-1929
(1) (2)
-1,810  -6.2
-1’370 —4'7
-1,110 -3.8
-1,620  -3.5
- 320 -1.1
£ 930  f3.2
#£1,400 H .8
£1,430 4.9
£1,400 44,8
£ 910  £3.1
£ 230 £0.8
- 530 -1.8

3.6
0.75
0.102
0.136
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TABLE XXII

Typlcal Seasonal Variations in Employment
in Group III Industries, for Canada, 1947-1951

(1) Seasonal Variations in Absolute Figures;
(2) Seasonal Variations in Percentages;

0il and HWon-~tetal
Natural Gas Mining
Month (1) (2) (1) (2)
Jan. -330 -5,0 - 800 7.2
Feb. 4o ~6.6 -1010 -9.1
March =430 ~6.5 -1020 -9.1
April -390 -5.9 - 770  ~6.9
Ma; =340 -5.,1 =470 ~h.2
June £ 80 £1.2 £ 130 {£1.2
July 4270 M1 £ 790 A7l
Aug. 410 £6.2 41220  £10.9
Sept. £410 £6.2  f1150  £10.3
Oct. 4290 v £ 580 [5.2
Yov. £310 £4.7 B0 {2
Dec. £150 £2.3 - 60 -0.5
Ampl.of Variations: 4.9 6.2
Add. Ratio: 0.193 0.086
Mult. Ratio: 0.216 0.084
Steam Railways:
Maintenance of Ways &
Structures
Month (1) (2)
Jan. ~-2840 - 7.3
Feb. -2590 - 6.6
March -13820 - 4.7
April -2210 - 5.7
Yay ~4650 -11.9
June - 310 - 0.8
July £1830 b7
Aug. #3920 £10.0
Sept. £3890 #1040
Oct. £3070 F 749
Tov. £1780 4 .6
Dec. - 120 - 0.3

Ampl.of Variations: €a.2
£44d. Ratio:
Mult. Ratio:

0.092
0.072

Saw and Planing
Mills

(1)

~4250
=4070
=3540
-2720
-2480
£1110
£3880
£5020
F4760
#3200
£1140
-2100

4.9

LR
HNDWWN\O O\ DN

b N, N W, N, N N
LD NN NI
.

Water
Transportation
(1) (2)
-2560 -8.7
-6570 -22.3
-6550 -22,2
-4990 ~16.9
- LEO - 1.6
#2750 # 9.3
£3760 #1247
£3920 £13.3
£3500 #11.9
43040 £10.3
£1890 ;6.2
£2310 £ 7.8

11 -9
0.026
0.053



CHAPTER IV

. SEASONAL EMPLOYMENT

A. The Concept and Measurement

Typlcal seasonal variations in employment indicate
the extent to which employment has, on the average, been re-
distiributed by seasonal factors within a twelve month period.l
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-
slon of all “seasonal" jobs will be repeated every twelve
months., This repetitive characteristic serves to distinguish
"seasonal" Jjobs from other types of Jjobs, and thus "seasonal™
employment from other types of employment. Making use 6f it
we defline seasonal employment as recurring employment lasting
for at least one, but not more than eleven, months of the
year. This deflinition allows us To measure sessonal employ-
ment from typical seasonal variations in employment.

a) To simplify the discussion in its first stages we
assume fthat the level of non-seascnal employment is constant

throughout the perlod under consideration, and make use of

Figure 1.

1l -~ In other words flgures representing seasonal variations
in employment indicate the extent to which "normal®
seasonal factors can be expected to inerease or decrease
employment in each month over the non-seasonal level.
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Z5, #3, ete., are the typlcal seasonal variations for January,
February, ete.

| Making use of our definltion we see that seasonal
employment in January is ten, that i1s ten of the Jjobs available
in January do not last for a continuous twelve-month period.
Similarly seasonal employment in February 1s elght, in March
six, ete.. The general rule is obvious; "The amount of
seasonal employment for any month can be obtained by subtracting
from this month's typlcal seasonal value the trough month's
value.”2

b) Assume a changlng non-seasonal level of employment.

l X = Average actual employment
1(

" vy

1 AverAcE Now-SEASONAL

N
r 3K}
w 3 " LEYEL OF
\ -
3 i | EMPLOYMENT
: o
g l *
7 F M A J 7 A S o N »p

FIGWRE 2

The typiéél seasonal varlations are the same as 1in Pig, ],

2 - This 1s similar to the rule used by Woytinsky, op.cit.,30-33.



The use of our definition of seasonal employment in
this case requires more sophistication. 1In our first example
1t was obvious that ten of the Jjobs availlable in January dis-'
appear in June, and reappear again in the following January,
but this 1s not the case when non-seasonal employment 1s rising
(falling). The number of Jobs disappearing is ten minus the
non-seasonal increase (decrease) from January to June, while
the number appearing from June to January l1s ten plus the non-
seasonal lincrease (decrease) in this 1ntervdl.

The observed changes in total employment are always
net changes, the resultants_of changes 1n seasonal, and-in non-
seasonal, employment., For analytical purposes 1t is necessary
to go beyond the net changes to their components, Comparing
the example in Figure 2 with the example in Figure 1, we see
that the difference in total employment in June as compared
%o January is dus solely to differences in the non-seasonal
level of employment. The redistribution of employment by
seasonal factors is the same in both cases, and thus seasonal
employment, which is 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 deviation, the trough month's deviation.
In other words, all that 1s needed for estimating seasonal
employment, say, for an industry, 1s its set of typical season-

al variations in employment, the movement of non-seasonal
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3

employment is irrelsevant.

B, Interpretation of Measures of Seasonal Employment

The measure of seasonal employment, as defined
above, for any particular month, indicates the maximum number
of Jobs, existing in that month, which will disappear at some
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 1s limited by
the fact that it is indefinite in a certfaln range, 1t indicates
the number that will disappear, at some time in the succeeding
year, but does in no way describe the manner in which they
will disappear, whether abruptly or gradually. This defect
can be remedied by listing the month-to-month changes in
seasonal employment.

The seasonal employment figures arranged in this
manner indicate the typical changes in seasonal employment from

one month to the otheru. The difference between these values

3 - This 1s strictly the case only when seasonality is additive,
when seasonality 1s multiplicative the redistribution of
employment due to seasonal factors changes, in absolute
values, as non-seasonal employment changes, thus altering the
amount of seasonal employment. But given the redistribution
effect in absolute numbers, the multiplicativity of season-
ality does not affect our general rule.

L _ When seasonality is multiplicative the "typlcal® changes
(L.e. the average changes over the period covered by the
original computations) should be supplemented by a percentage
figure which will allow for variations 1n the absolute value
of the seasonal movements as non-seasonal activity changes.
The percentage figure is the seasonal relative for that month.
The change in seasonal employment from one month to the other
should bé worked out anew each zear in the following way:

(a) Divide the actual emglogmen in each month by its season-
al relative, ?b) Subtract this value from the actual emgloy~
ment value to obtaln the seasonal value in absolute numbers

for this month in the garticular year under study. (c¢) Com=-
gare the value obtalned under (b) with the values calculated

or the adjacent months in a similar manner to measure the
month~to-month changes in seasonal employment.
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and the actual change from one month to the other can be con~
gidered the change in non-seasonal employment for this period
if 1t is assumed, that, (1) the seasonal factors at work during
the time for which we want to estlmate the non-seasonal com-
ponent have the same effect as the seasonal factors at work
during the period for which the seasonal variations have been
computed, and (2) the measufement of seasonal varlations is
accurate, Nelther of these assumptions can be expected to hold
exactly, the influénce of seasonal factors is varlable within

5

a certain range”, and the measurés of seasonal variations
obtalned using the method of moving averages are only good
approximations6. These considerations 1limit the significance
of the exact dlvision of particular changes in monthly employ-
ment into ssasonal and non-seasonal components, but do not rob
1t of all significance. These figures are a useful starting
point for the analysis of employment changes, they can be sup-
plemented by the analystis knowledge of aberrations in the
seasonal factors, such as "unseasonal" weather conditions, and

thus meet, partly at lsast, objectlon (1),

C. Industrial and Regional Grouplngs

In choosing any group of firms (such as an industry)
ag the unit for which seasonal variations in employment are to

be computed, it is implicitly assumed that only the net effect

5 - See above Chapter I, pages 5-6.

6 ~ See above Chapter II, pages 22-73.



of any difference in the individual firms' reactions to season-
al influences is significant. That is, 1f, of two firms included
in the group, one increases seasonal employment 1ln a particular
season while the other decreases seasonal employment, only the
net increase or net decrease, lncreasing or decreasing total
seasonal employment, should be taken into account, This
lumping together of firms, (industries, etec.) which have dif-
ferent seasonal patterns, under-estimates the amount of seasonal
employment in the group, since the algebralc sum of the seasonal
variations of the firms constituting the group is smaller than
the sum of the absolute values of the variations (except where
the seasonal patterns are identlical, and then the two sums are
equal). This dampens the redistribution effect which determines
the amount of seasonal employment,

The lumping together of different firms is, or is
not, Justified depending on the purpose of the study, If it
1s proposed to estimate total seasonal employment for the
economy as a whole (that 1s, the total ﬁumber of seasonal jobs),
firms should be grouped together for the computation of seasonal
variations only if their seasonal patterns are the same., If,
however, one is interested in measuring changes in total season~
al employment, all firms can be grouped together. For example,
let firms A and B have typlcal seasonal variations given below.

The values for (A £ B) are the variations observed if the
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employment figures for the two firms are grouped before computing7.

TABLE XXIII
Typical Seasonal Variations Seasonal Employment Changes
1 2 4 5 6 7 8 9
A B (A%B) A B AfB  (A£B) AAB  (A#£B)
J =12(T) £ & 0 18 18 10 -14 ~14
F -10 - 4 -14(T) 2 6 g 0 ~10 -10
M - & s 2 - 6 4 12 16 & £ 8 /8
A -6 £10(P) A4 6 20 26 18 410 #10
M - 4 £ 2 -2 8 12 20 12 - 6 -6
J -2 ~10(T) ~12 10 0 10 2 ~10 -10
J v 2 -6 - U 14 L 18 10 ¢ 8 £ 8
A £1b ‘4 4 8 16 W 30 22 412 412
8 £ 6 #10(P) £16(P) 18 20 33 30 it 8 i 8
0 ¥ 8 ~10(T) -2 20 0 20 12 ~18 ~18
N #£10 -4 £ 6 22 6 28 20 s 8 4 8
D A12(P) =~ 2 #10 2k & 32 ol AU AL
P = peak
T = trough

The number of seasonal jobs in the group made up of
firms A and B, for each month, is given in column (6). Comparing
columns (6) and (7) we see that combining the employment figures

for the two months before computing seasonal variations would

7 - This is the Justification for the procedure used.
Let employment for A be given by ai, for B by bi, and
thus for (A £ B) given by ai £ bi (1 = 1, 2,.... ..... ).

Let trend—cyclical—irregular cgmponent in 1%0 month for

A be given by ti%, for B by ti

Assume seasonallty additive and let se%sonal value for 1th
month in A be glven by Si , in B by S

al = t,% £ 8,% biat,® 48P
ay £ by = 6% £ 6,0 £ 8% 45"

In other words, % Slb is the seasonal value of the
18 ponth for (4 ; B).
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under-estimate the number of seasonal jobs in the group.
Comparing columns (&) and (9) we see that this difference 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 changes in this level, We
are interested in the latter as an aid in the analysis of actual
employment changes and for this purpose not only the net flgures,
but also the components of these figures are significant. In
considering the seasonal employment changes for the economy as
a whole, or for a region, the individual 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 industrlal and regional grouping which
only includes firms with identical seasonal patterns ls required,
For the reasons discussed in Chapter III, the breakdown we will
uge is the one for which index numbers of monthly employment
are given in the D.B.S. Employment and Payrolls publication.

The month-to-month changes in seasonal employment
are to be presented in a "calendar”8 of the following form.

The calendars for all industries will be combined
to show the diverse tendencies 1n the varlbus industries for

each month and the net effect.

g8 -~ The form of this calendar is due to Woytineky, op.cit.,
97-111.
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TABLE XXIV

Calendar of Changes 1in Seasonal
Employment in the Saw and Planning
Mills Industry, Quebec, 1947-1951.

Seasonal Employment Conditions Seasonal Employment
. Higher / lower - than
Previous Month

J Lowest Polnt ~890
F Slack Season #100
M Slack Season £100
A Slack Season £ 90
M End of Slack Season #210
J Beginning of Active Season #1,190
J Active Season £950
A Highest Point PATY )
S Active Season -210
0 Active Season -400
N End of Active Season -650
D Beginning of Slack Season -970

The raw materials for our calendar will be the
typical seasonal variations, in absolute figures, for the
industries on a national baslis, given in Chapter III. These
figures will enable us to obtain the total month-to-month
changes, but in many cases the industrial grouping is broad and
not all of the component industries are reported separately
(e.g. Textile Products) and therefore many of the individual
movements escape notice., Similarly the reliance solely on
national figures wlll obscure some of the variations in
provincial figures. These limitatlons are necessary in this
study because of lack of time and space to process the additional
computations which are available, and because some of the computa-
tions do not exist due to gaps in employment data. Whenever the

typlcal seasonal variations in employment are available for an
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industry group9

as a whole and only for some of its component
industries, or for an industry nationally and not all of the
provinces, the typlcal seasonal variations can be extended one
step further than avallable 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 1its 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 missing 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 industry in the
missing province(s). The same procedure 1s used to estimate
the seasonal variations for missing industries from the seasonal
varliations in the industry group and the reported industries.
The method can be illustrated symbolically. Let:

X, be the January seasonal variation value for an industry

9 = Any "industry* which is broken down into component
industries in the publication 1s called here an industry
group; e.g. Construction, which 1s divided into Buildings
and Structures, and Highways, Bridges and Street Construc-
tion, is for our purposes and industry group. An industry
for which no further breakdown is glven, e.g. Buildings
and Structures, is called an individual industry.

10 - See Note 7. -
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for all of Canada (or for an industry group), X2 be the February
value etc. «-Yi be the January seasonal varlation value for
an industry for the province 1(or for an individual 1ndustry1
for all of Canada); — Y; be the February value, etc.

M—Yll be the January seasonal variation value for the

1
same industry in province 11(or for individual 1ndustryll 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 been computed,

the results are arranged in the following manner:

Typical Seasonal Variations in Absolute Numbers Differencs

(Equals typiecal

net seasonal
variations of
missing province(s)

Month Can. (Ind. Group) Prov, Total (industries) in
(Comp. Ind. Total) absolute numbers.,)
(1) (2) (3) (4)
J X, v(aintigty x -y
F X, (=33 £t AR X, - X,
= ¢l 4 yll 4 111 v .
M x3 13(- Y3 VA 13 # Y3 cee) x3 x3
A X =y At 4ty % - %

- - -
-y " - — - AP W W i > Y . s — - — - - o

- =~ - — - — — W~ ——— . —— -

From these figures of typlcal seasonal variations

the volume of seasonal employment and unemployment can be
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estimated as previously eXplained.ll

D. Calendar of Seasonal Employment12

The following calendar enables us to observe the
net affect of the diverse seasonal movements on seasonal employ-~
mentlj. It should not be interpreted as showing the changes in
total seasonal employment for Canada since it includes only non-
agricultural industries, and not all of these, This lack of
complete coverage leads 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 seascnal pattern in unemployment., However the net season-
al movement for all industiries presented in this calendar
and the net seasonal movements in unemployment for Canada,

based on the number of unplaced applicants registered with

the National Employment Service, to be given in the next

11 - For exarmle, in Table XXIII, above, assune that the 3 and (A # B)
fisures are given, it is obvious that the A figures can be easily
obtained using this nethod.

12 -~ The level of seasonal employment in any industry, for any month, can
be obtained Trom the month-to-month changes presented in the seasonal
calendar helow, in the following way: tarting at the trough month
where, by definition, seasonal ermloyment is zero we add together the
nonth~to-month chanres until we reach the given month. The result is
the seasonal employment for that month in that indusiry. For example;
seasonal employment in Men's Clothing in March is equal # 1150 (Change
from trough month, Januesry, to next month, February,) plus 4 210 (Chaunge
from ¥ebruary to next month, ilarch), which equals 1360.

13 - In some cases whers total employment in the component industries for
which employument date is puvlished, and for which seasonality has been
considered to be significent in this study, does not egual ‘total
employment in the industry group, the month-to-month changes in
seasonal emplovment are shown for the industry group as well. In
obtaining the net change for all industiries, only the industry group
ficures are used.
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chapter do not have cxactly opposite seasonal patterns. The
trough for the former occurs sometime between April 1 and'May i
and the peak for the latter at approximately the middle of
March. While the peak of the former occurs between December 1
and Januéry 1 and the trough for the latter at approximately
the middle of September. The discrepancy of one month in the
spring seems to be due to the large decrease in seasonal
employment in Forestry which is not fully offset by increases
in the industries 1lncluded in our calendar. Changes in
industries not included, such as Agriculture might have beeﬁ
sufficient to offset declines in Forestry employment., The
larger discrepancy in the fall would certailnly be partly due

to the increasing employment in Forestry which would be offset by
decreasing employment in Agriculture if the figures for this
industry were available. The increase in the December seasonal
employment is due to the sharp rise in employment i1n Retall
Trade. This increase in employment will be greater than the
Induced decrease in unplaced applicants, since many of those
hired are temporary entrants to the labour force who do not

register with the National Employment Service.
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CALZNDAR OF SUASOWAL BMPIOTHTY _  JANUARY

INDUSTRY SEASOWAL CCIDITIONS SZASONAL BMPLOYIENT IS
HEICEAR # IOWZR —
THAY PRIVIOUS MOWTH

Torestry Beginning of Active Season -2280
ining Baginning of Slack Season -2300
Coal “ining Active Season -~ 6o
0il and Hatural Gas 3Beginning of Slack Season - L&o

Ton~letal Yining Slack Season - 740
Food and Jeversges

Ileat Products Fnd of Active Season -1380

Dairy Products Slack Season -’220

Canned and Cured
¥Figh Slack Season ~1320

Canned and Preserved
Truits & Vegetables Slack Season -3510

Grain Mill Products Trough - 280

Bread & Other Bakery
Products Beginning of Slack Season - 330

Distilled & Halt

Liguors , Ind of Active Season - 160
Other Beverages Slack Season £ %0

Other Foods Znd of Active Season ~-2620
Tobacco & Tobacco Products Active Season £770

Leather Products

Boots & Shoes (except
rubbers) Slack Season - 100

Other Leather Products Trough - 590

Textile Products (except
Clotking) Beginning of Active Season - 150

Cotton, Yarn & Broad Woven '
Goods “nd of Slack Season #120

Woollen Goods Beginning of Active Season - 70
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INDUSTRY SBASOWAL COWDITIONS STASONAL EMPIOYIENT IS
EIGEIZR £ - IOWER -
TEAN PRAVIOUS MONTH

Clothing (Textile &

Fur) Secondary Trough -2600
¥Ments Clothing Trough -1020
Women's Clothing  Secondary Slack Season - 520
Xnit Goods Active Season - 450
Fur Goods Beginning of Slack Season - 180
Hats & Caps Trough ~ &0

Wood Products

Saw & Planing Mills Trough -2150

Furniture Active Season Vo)

Other Wood Products Slack Season - 510
Peper Products Slack Season -1770

Pulp & Paper Mills Slack Season -1530
Agricultural Implements End of Slack Season £ 270

Heating & Cooking

Appliances Temporary Decrease - 300

Iron Castings " n - 500

Transportation Equipment Beginning of Slack Season -2010

Motor Vehicles " " " - 210

Motor Vehicle Parts Trough - 110

Shipbuilding & Repairing " -1300
Hon-letallic Mineral

Products Beginning of Slack Season -~ 930

Clay Products " " " - 250

Glass & Glass Products Slaclk: Seasbn - 30

Products of Petroleum & Coal i n - &0
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SEASQIAL COWDITION

SHASONAL EMPIOYMENT IS
HIGHZR 4 IOWER -
THAW PREVIOUS MONTH

Acids, Alkalis & Salts
Construction

Buildings &
Structures

Highways, Bridges &
Streets

Transportation

Steam Railways

Maintenance of Ways &

Structures
Transportation
Telegrephs
Truck Transportation
Water Transportation
Storage

Grain Zlevators

Storage & Warehouse

Commmunication

Trough

Beginning of Slack Season

Slack Season
Temporary Increase

Beginning of Sleck Season

it 1] i}

Beginning of Slack Season

] i L}

Slack Season

Public Utility Operztions

Flectric Light & Power

Slack Season

Other Public Utilities Beginning of Slack Season

Wholesale Trade
Retail Trade
Service

Hotels & Restaurants

Laundries & Dry Cleaning u

A1l Industries

£t 1 i

Peak

Slack Season

it n

- 100

-36930

-15170

-22210

- 8820

2720

+ 850
- 140
- 330
4870

- 39

- 670

- 2670

£2090

- 1180

‘71"”570
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TEBRUARY
INDUSTRY SEASONAL COFDITIONS SEASONAL EMPLOYMENT IS
HIGHER # LOWER -
THAY PREVIOUS MONTH
Forestry Active Season - 8380
Mining Slack Season £ boo
Coal Mining Peak £ 740
0il and Natural Gas Trough - 110
Non-Metal Mining Slack Season - 210
Food and Beverages
Meat Products Beginning of Slack Season - 1110
Dairy Productis Slack Season - 2h0
Canned and Cured Fish Slack Season - 30
Canned & Preserved
Fruite and Vegetables Slack Season - 270
Grain Mill Products Slack Season £t 30
Bread & Other Bakery

Products Slack Season - 60
Distilled & Malb . .

Liquors Beginning of Slack Season - 650
Other Beverages Slack Season - 290
QOther Foods Beginning of Slack Season - 990

Tobacco and Tobacco
Products Peak # 400
Leather Products
Boots and Shoes Beginning of Active Season # 700
Other Leather Products Beginning of Active Season # 460
Textile Products Active Season ¢ 540
Cotton Yarn & Broad
Woven Goods Beginning of Active Season 4 u20

Woollen Goods

Active Season

£ 270



- 115 -

INDUSTRY SEASONAL CONDITICHS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER-
THAN PREVIOUS MONTH
Clothing Beginning of Active Season £ 3910
Men's Clothing Beginning of Active Season £ 1150
Women's Clothing Beginning of Active Season £ 14lo
Knit Goods Active Season £ 610
Pur Goods Trough - 150
Hats and Ceps Beginning of Active Season £ 280
Wood Products
Saw & Planing Mills Slack Season 180
Turniture Peak 170
Other Wood Products Trough - 340
Paper Products Slack Season - 130
Pulp & Paper Mills Trough - 190
Agricultural Implements Normal Activity £ L2o
Heating & Cooking
Appliances End of Active Season 80
Iron Castings Beginning of Active Season £ 770
Transportation Equip-
nment Trough -~ 1910
Motor Vehicles Trough - lgo
Motor Vehicle Parts Slack Season £ 130
Shipbuilding and
Repairing Slack Season 4 490
Non-Metallic Mineral
Products Slack Season £ 120
Clay Products Slack Season - 50

Glass & Glass Products

Slack Season
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SEASONAL CONDITIONS

SEASONAL EMFLOYMENT IS
HIGHER # LOWER -
THAN PREVIOUS MONTH

Products of Petroleum
and Coal

Acids, Alkalig, Salts

Construction

Buildings & Structures

Highways, Bridges &
Streets

Transportation

Maintenance of Ways
& Structures

~ Transportation
Telegraphs
Truck Transportation
Water Transportation
Storage
Grain Blevators
Storage & Warehouse

Cormunication

Public Utility Operation
Electric Light & Power

Other Public Utilities

Wholesale Trade

Retail Trade
Service
Hotels & Restsurants

Laundries & Dry
Cleaning

All Industries

Trough
Slack Season
Slack Season

Slack Season

Slack Season

Slack Season

Slack Seasan
Slack Season
Slack Season
Slack Season

Trough

Slack Season
Slack Season

Slack Season

Slack Season
Slack Segson

Slack Season

Beginning of Slack Season

Slack Season
Slack Season

Slack Season

- 130
F 10

-13190

- 4g2o

8290
- 5240

4 250
- 2970

-~ 250

4010

- bh20
- 130

| - 320

- lu2p

-23220
- 290
- 520

£ 150

-50,960
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MARCH
INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER / LOWER -
THAN PREVIOUS MONTH
Forestry End of Active Season - 3830
Mining Trough - 880
Coal Mining Active Season - 360
0il & Natural Gas Slack Season £ 10
Non-¥etal Mining Trough - 10
Food and Beverages
Meat Products Slack Season -~ 860
Dairy Products Trough - 30
Canned & Cured Fish Slack Season - 560
Canned & Preserved Fruits
and Vegetables Slack Season - 910
Grain Mill Products Slack Season e ———
Bread & Other Bakery
Products Slack Season - 130
Distilled & Malt
Liquors Slack Season - 20
Other Beverages Trough - 80
Qther Foods Slack Season - 150
Tobacco & Tobacco
Products Active Season - 310
Leather Products
Boots and Shoes Active Season £t 250
Other Leather Products Peak £ 280
Textile Products .Peak £ 1170
Cotton Yarn & Broad
Woven Goods Peak £ 190
Woollen Goods Peak £ 160
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INDUSTRY SEASONAL, CONDITICHNS SEASCNAL EMPLOYMENT IS
HIGHFR f LOWER -
THAY PREVIOUS MONTH
Clothing Active Season £ 1170
Men's Clothing Active Season £ 210
Women's Clothing Active Season t 550
Knit Goods Peak 4 100
Fur Goods Slack Season £ 90
Hats & Caps Peak £ 8o
Wood Products
Saw & Planing ¥ills Slack Season + 530
Purniture Active Season - 10
Other Wood Products Slack Season + 160
Paper Products Trough - 160
Pulp & Paper Mills Trough —_ —_—
Agricultural Implements Beginning of Active Season £ 330
Heating and Cooking
Appliances Normal Activity - 150
Iron Castings Active Season £ 50
Transportation Equip-
ment End of Slack Season £ 3120
Motor Vehicles Slack Season £ 420
Motor Vehicle Parts  End of Slack Season ¢ 180
Shipbuilding &
Repairing End of Slack Season 860
Non-Metallic Mineral
Products Troagh - 220
Clay Products Trough - 70
Glass & Glass Products Trough - 50
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SEASONAL CONDITIONS

SEASONAL EMPLOYMENT IS

HIGHER £

LOWER -

THAN PREVIOUS MONTH

Products of Petroleum
& Coal

Acids, Alkslis, & Salts
Construction
Buildings & Structures

Highways, Bridges &
Streets

Transportation
Steam Railways

Maintenance of Ways &
Structures

Transportation
Telegraphs
Truck Transportation
Water Transportation
Storage
Grain Elevators
Storage & Warehouses
Communication
Public Utility COperation
Electric Light & Power
Other Public Utilities
Wholesale Trade

Retail Trade
Service

Hotels & Restaurants

Laundries & Dry Cleaning

All Industries

Slack Season
Slack Season
Trough

Trough

Trough

Trough

Slack Season
Trough
Trough

Slack Season

Slack Season

Trough

Slack Season

Trough

Slack Season
Trough
Slack Season

Trough
Trough
Trough

Trough

F 90
# 770
£ 20

- 6590
2860

- 3840
- 590

- 1280

- 180

- U430

- 1350
- 800

- 170

-11,510
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APRIL
INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER ~
THAN PREVIOUS MONTH
Forestry Beginning of Slack Season -18,080
Mining Slack Season F U480
Coal Mining End of Active Season - 120
0il & Natural Gas Slack Season 1o
¥on-Metal Mining Slack Season 250
Food & Beverages
Meat Products Trough - 200
Dairy Products Slack Season # 260
Canned & Cured Figh Trough - 30
Canned & Preserved Fruits
& Vegetables Trough - 3230
Grain Mill Products Slack Season ¢ 70
Bread & Other Bakery
Products Trough - 1o
Distilled & Malt
Lioguors Trough - 30
Other Beverages Slack Season ¢ 80
Other Foods Trough - 540
Tobacco & Tobacco
Products End of Active Season - 940
Leather Products
Boots and Shoes Peak 50
Other Leather Products Active Season 280
Textile Products Active Season - 50
Cotton Yarn & Broad
Woven Goods Active Season - 10
Woollen Goods Active Season - 10

Clothing

Pealr

£ 3bo
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INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS

HIGHER f LOWER -
THAN PREVIQUS MONTH

Men's Clothing Peak £ 240

Women's Clothing Peak £ 190

Knit Goods Active Season - 1ho

Fur Goods End of Slack Season £ 50

Hats & Caps Active Season - 10

Wood Products

Saw & Planing Mills Slack Season F 820
Furniture End of Active Season - 160
Other Wood Products - Slack Season £ 220
Paper Products | Slack Season y 80
Pulp & Paper Mills Slack Season $ 220
Agricultural Implements Active Season £ 3l0

Heating & Cooking Avpp-

liances Beginning of Slack Season - 100
Iron Castings Peak £ 4o
Transportation Equipment Normal Activity £ 350

Motor Vehicles Slack Season - 370
Motor Vehicle Parts Wormal Activity £ 130
Shipbuilding &
Repairing Beginning of Active Season £ 830
Norn-Metallic Mineral
Products Slack Season - 210
Clay Products Slack Season ¢ 100
Glass & Glass Products End of Slack Season )
Products of Petroleum &
Coal Slack Season £ 60
Acids, Alkalis, & Salts Slack Season £ 20

Construction Slack Season f 3960
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SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH

INDUSTRY SEASONAL CONDITIONS

Buildings & Structures Slack Season £ 1620
Highways, Bridges &
Streets Slack Season £ 2730
Transportation Slack Season £ 1490
Steam Railways
Maintenance of Ways & Struc-
tures Slack Season - 390
Transportation Slack Season 530
Telegraphs Slack Season 60
Truck Transportation Trough - o
Water Transportation Slack Season £ 1560
Storage
Grain Elevators Slack Season £ 1o
Storage & Warehouse Trough - 20
Communication Slack Season £ 190
Public Utility Operation
Electric Light & Power Trough - 110
Other Public Utilities Slack Season £ Lo
Wholesale Trade Slack Season - 550
Retail Trade Slack Season 130
Service Slack Season 450
Hotels & Restaurants Slack Season £ 80
Leundries & Dry
Cleaning End of Slack Season £ 2o

All Industries

-11,600
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M A Y
INDUSTRY SEASONAT CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOYER -
THAN PREVICUS MONTH
Forestry Trough 22480
Mining Slack Season - 260
Coal Mining Beginning of Slack Season - 5luo
01l & Natural Gas End of Slack Season 50
Non-Metal Mining End of Slack Season 300
Food and Beverages
Meat Products Slack Season £ 20
Dairy Products Znd of Slack Season £ ko
Canned and Cured Fish FEnd of Slack Season £ 1020
Canned & Preserved
Fruits & Vegetables Slack Season 450
Grain Mill Products Slack Season 710
Bread & Other Bakery
Products Slack Season £ 30
Distilled & Malt
Liquors Slack Season 1o
Other Beverages End of Slack Season 330
Qther Foods . Slack Season 70
Tobacco & 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
Goods Active Season - - 180
Woollen Goods Active Season - 270
Clothing Active Season - 960
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Men's Clothing
Women'!s Clothing
Knit Goods

Fur Goods

Hats & Caps
Wood Products

Saw & Planing Mills

Furniture

Other Wood Products
Paper Products

Pulp & Paper Mills
Agricultural Implenments

Heating & Cooking
Appliances

Iron Castings
Transportation Equipment
Motor Vehicles
Motor Vehicle Parts

Shipbuilding &
Repairing

Non-Metallic Mineral
Products

Clay Products
Glass & Glass Products

Products of Petroleum
& Coal

Acids, Alkalis, & Salts

SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER f LOVER -
THAN PREVIOUS MONTH

Active Season - 710

Active Season - U430

End of Active Season - 340
Beginning of Secondary Active 4 90

Season

End of Active Season - 70
Slack Season £ 24

Beginning of Slack Season - o
End of Slack Season 4 130
End of Slack Season $ 620
End of Slack Season £+ 730
Peak ¢ 20

Slack Season - 1o

Active Season - 250

Normal Activity S—— _—
Slack Season 60
Beginning of Active Season 160
Active Season ;£ 10
End of Slack Season 500
End of Slack Season 70
Beginning of Active Season 190
End of Slack Season f 60

End of Slack Season
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INDUSTHY SEASONAL CONDITIONS SEASQYAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH
Construction End of Slack Season £17500
Buildings & Structures Slack Season ¢ 3920
Highways, Bridges &
. Streets End of Slack Season £13330
Transportation Ind of Slack Season £ 1790

Steam Railways

Maintenance of Ways

& Structures ' Trough - 240
Transportation Slack Season £+ 750
Telegraphs Slack Season t 10
Truck Transportation End of Slack Season {+ 250
Water Transportation End of Slack Season £ 4510
Storage
Grain Elevators Slack Season f 350
Storage & Warehouse End of Slack Season £ 1do
Communication Bnd of Slack Season £ 170

Public Utility Operation

Electric Light & Power End of Slack Season # 280

Other Public Utilities ®nd of Slack Season £ 110
Wholesale Trade Trough | - 180
Retail Trade | Slack Season 4 2700
Service Slack Season £ U550

Hotels & Restaurants Slack Season + 720

Laundries & Dry Clean- :
ing Beginning of Active Season £ 390

All Industries £ 8o
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JUNE
INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ IOWER -
THAN PREVICUS MONTH
Torestry Slack Season £12010
Mining End of Slack Season F 890
Coal Mining Trough - 630
011 & Natural Gas Beginning of Active Season £ beo
Non-Metal Mining Beginning of Active Season £ 600
Food & RBeverages
Meat Products End of Slack Season £ 790
Dairy Products Beginning of Active Season + 620
Canned & Cured Fish Beginning of Active Seasmn # 1400
Canned & Preserved Fruits
and Vegetables Slack Season + 880
Grain Mill Products End of Slack Season — ——
Bread & Other Bakery End of Slack Season
Products - £ 250
Digtilled & Malt
Ligquors End of Slack Season + 250
Other Beverages Beginning of Active Season # 400
Other Poods Slack Season £ 630
Tobacco & Tobacco
Products Slack Seasm - 30
Leather Products
Boots and Shoes - Begimming of Slack Season - 54
Other Leather Products Beginning of Slack Season - 260
Textile Products Beginning of‘Slack Season - 830
Cotton Yarn & Broad
Woven Goods End of Active Season - 260
Woollen Goods End of Active Season - 150
Clothing End of Active Season - 1920
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INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ IOWER -
THAN PREVIOUS MONTH
Men'!s Clothing Active Season - 230
Women's Clothing Beginning of Slack Season - 1080
Xnit Goods Beginning of Slack Season - 390
Tur Goods Secondary Peak + 80
Hats & Caps Normal Activity - 100
Wood Products
Saw & Planing Mills Beginning of Active Season £ 3590
Furniture Slack Season - 210
Other Wood Products Beginning of Active Season £ 320
Paper Products Active Season £ 1860
Pulp & Paper Mills Active Season £ 1870
Agricultural Implements Active éeason - 110
Heating & Cooking
Appliances Trough - Yo
Iron Castings End of Active Season - 190
Transportation Equipment Beginning of Active Season 800
Motor Vehicles End of Slack Season 510
Motor Vehicle Parts Active Season 100
Shipbuilding &
Repairing Active Season £ 90
Non-Metallic Mineral
Products Beginning of Active Season 570
Clay Products Beginning of Active Season 280
Glass & Glass Products Active Season 2
Products of Petroleum
& Coal Beginning of Active Season ¢ 220
Acids, Alkalis, Salts Beginning of Active Season £ 110
Construction Beginning of Active f21220
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SEASONAL  CONDITIONS

SEASONAL EMPLOYMENT IS
HIGHER A LOWER -
THAN PREVIOUS MONTH

Building & Structures

Highways, Bridges, &
Streets

Transportation
Steam Railways

Maintenance of Ways
& Structures

Transportation
Telegravhs
Truck Transportation
Water Transportation
Storage
Grain Elevators
Storage & Warehouge

Communication

Public Utility Operation
Electric Light & Power

Other Public Utilities

Wholesale Trade
Retail Trade
Service
Hotels & Restaurants

Laundries & Dry
Cleaning

ALL Industries

End of Slack Season

Beginning of Active Season

Beginning of Active Season

End of Slack Season
End of Slack Season

End of Slack Season

Beginning of Active Season

Beginning of Active Season

End of Slack Season

Beginning of Active Season

Beginning of Active Season

Beginning of Active Season

Beginning of Active Season

Slack Season
Slack Season
End of Slack Season

BEnd of Slack Season

Active Season

# 8330

£12900
£ 8830

f u3ko
£ 630
# 160
¢ 370
#+ 3230

£ 1bo
£ 200

£ 10

# 1230
¢ 130
£ 670
£ 610
4 1960
# 1390

£ 210

#57,160
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JULY
INDUSTRY SEASONAL COWDITIONS SEASONAL FMPLOYMENT IS
HIGHER # LOWER -
THAN PREVIOUS MONTH
Forestry Slack Season £ 5670
Mining Active Season £ 1670
Coal Mining Slack Season # 170
0il & Natural Gas Active Season £ 190
Non-Metal Mining Active Season £ 660
Food and Beverages
Meat Products Beginning of Active Season ¢ 670
Dairy Products Active Season # 500
Canned & Cured Fish Active Season £ 1100
Canned & Preserved Fruits
& Vegetables Beginning of Active Season £ biko
Grain Mill Products  Beginning of Active Season £t 170
Bread & Other Bakery
Products Beginning of Active Season + 30
Distilled & Malt
Liquors Beginning of Active Season £ bho
Other Beverages Active Season £ 520
Other Poods Slack Season £ 630
Tobacco and Tobacco
Products Slack Season £ o
Leather Products
Boots and Shoes Slack Season - 540
Other Leather Products Slack Season - 100
Textile Products Slack Season - 530
Cotton Yarn & Broad
Woven Goods Beginning of Slack Season - 190

Woollen Goods Beginning of Slack Season - 160
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INDUSTRY SEASOMNAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVICUS MONTH
Clothing Beginning of Slack Season -1930
Men's Clothing End of Active Season - 210
Woment's Clothing Slack Season - 820
Enit Goods Slack Season - U430
Fur Goods Fnd of Secondary Active Season - 60
Hats & Caps Secondary Slack Season - 110
Wood Products
Saw & Planing Mills Active Season £ 2770
Furniture Slack Season - 160
Other Wood Products Active Season £ 320
Paper Products Active Season £ 2020
Pulp & Paper Mills Active Season # 1690
Agricultural Emplements Active Season - 140
Heating & Cooking Appli-
ances Slack Season £ 50
Iron Castings Beginning of Slack Season - 210
Trangportation Eguip-
ment Active Season 210
Motor Vehicles Active Season 770
Motor Vehicle Parts Peak 70
Shipbuilding & Re-
pairing Active Season - 1o
Non-Metallic Mineral Products Active Season 370
Clay Products Peak 160
Glass & Glass Products Peak 130
Products of Petroleum &
Coal Active Season £ 110

Acids, Alkalis & Salts

Pealc

F 120



- 131-

INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH

CONstruction Active Season £14740
Buildings & Structures Beginning of Active Season # 6880

Highways, Bridges &
Streets Active Season £ 91ko

Transportation Active Season # 5830
Steam Railways

Maintenance of Ways &

Structures Beginning of Active Season £ 2140

Transportation Beginning of Active Season £ 2610

Telegraphs Beginning of Active Season £ 230
Truck Transportation Active Season - 30
Water Transportation Active Season 4 1010
Storage |

Grain Elevators Beginning of Active Season F 210

Storage & Warehouse Temporary Decrease - Ko
Commun ication Active Season F THO

Public Utility Operation

Tlectric Light & Power Active Season £ 940
Other Public Utilities’ Active Season £ uo
Wholesale Trade End of Slack Season £ 1270
Retail Trade Slack Season £ 740
Service Beginning of Active Season £ 3460
Hotels & Restaurants Active Season # 2810

Laundries & Dry Clean- ,
ing Peak #+ 250

All Industries £46,260
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AUGUST
INDUSTRY SEASONAL CONDITICNS SEASONAL EMPLOYMENT IS
HIGHER £ IOWER -
THAN PREVICUS MONTH
Forestry Slack Season - 2990
Mining Peak £ u70
Coal Mining Slack Season — —_—
0il & Natural Gas Peak £ 1o
Non-Metal Mining Peak 430
Food and Beverages
Meat Products Active Season 4 2o
Dairy Products Peak £ 60
Canned & Cured Fish Active Season £ 1120
Canned & Preserved
Pruits & Vegetables Active Season £ 3040
Grain Mill Products Active Season - 20
Bread & Qther Bakery
Products Active Season £ 120
Distilled & Malt Liquors Active Season £ 210
Other Beverages Peak - 180
Tobacco & Tobacco Products Trough - 220
Leather Products ,
Boots & Shoes Slack Season ¢ 70
Other Leather Products Secondary Trough - 30
Textile Products Trough - 880
Cotton Yarn ¥ Broad
Woven Goods Slack Season -~ 160
Woollen Goods Trough - 270
Clothing Trough - 2260
Men's Clothing Secondary Trough - 820
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SEASONAL CONDITIONS

SEASONAL RMPLOYMENT IS
HIGHER £ IOWER -
THAN PREVIOUS MONTH

Women's Clothing
Knit Goods
Pur Goods
Hats & Caps
Wood Products
Saw & Planing Mills
Furniture
Other Wood Products
Paper Products

Pulp & Paper Mills

Trough
Trough
Secondary Slack Season

Secondary Slack Season

Peak

Trough
Active Season
Active Season

Peak

Agricultural Implements End of Active Season

Heating & Cooking
Appliances

Iron Castings

Transportation Equip-
Ment

Motor Vehicles
Motor Vehicle Parts

Shipbuilding & Re~
pairing

Von-Metallic Mineral
Products

Clay Products

Glass & Glass Products

Products of Petroleum &

Coal

Acids, Alkalis & Salts

Slack Season

Trough

Active Season
Peck

Active Season

Active Season

Peak
Active Season

Active Season

Peak

Active Season

- 540
- 590
- 90
£ 10
£ 11ko
- 160
160
520
- 330
£ 120
- 380
30
- 150
£ 250
£ 110
- 30
- 60
f 710
- 90
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SEASONAL CONDITICNS

SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH

Construction
Buildings & Structures

Highways, Bridges &
Streets

Transportation
Steam Railways

Maintenance of Vays &
Structures

Trangportation
Telegraphs
Truck Transportetion
Water Transportation
Storage
Grain Elevators
Storage & Warehouse
Communication
Public Utility Operation
Flectric Lisht & Power
Other Public Utilities
Wholegale Trade
Retail Trade
Service
Hotels & Restaurants

Laundries & Dry Clean-
ing

All Industries

Active Season

Active Season

Pesk

Pezk

Peak

Peak

Peak
Active Season

Peck

Active Season
Active Season

Peak

Peak

Peale

Beginning of Active Season

Slack Sezson
Peak

Pezk

Active Segson

412830
£ 3820

£ 8200
# u3k0

# 2090
# 2860
£ 150
;70
£ 160

10

80

Mt~ T T

650

L 670
£ 1810
£ 1220
- 2950
# 1690
£ 1810

- 110

£#20,1k0
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SEPTEMBER
INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH
Forestry Slack Seagon f 520
Mining Active Season - 230
Coal Mining Slack Season £ 110
0il & Natural Gas Peak —_ ——
Non-Metal Mining Active Season - 70
Pood & Beverages
Meat Products Active Season - 120
Dairy Products Active Season - 230
Canned & Cured Fish Peak + 340
Canned & Preserved
Fruit & Vegetables Active Season £ 3800
Grain Mill Products Active Season £ 120
Bread & Other
Bakery Products Peak f 30
Distilled & Malt
Liquors Peak ¢ 1o
Other Beverages Active Season - 110
Other Poods Beginning of Active Season £ 990
Tobacco & Tobacco V
Products Slack Season £ 310
Leather Products
Boots & Shoes Temporary Increase £ 210
Qther Leather
Products End of Slack Season 100
Pextile Products Slack Season 3o
Cotton Yarn & Broad
Woven Goods Trough - 2o

Woollen Goods

Slack Season

£ 150
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INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER ~
THAN PREVICUS MONTH
Clothing Slack Season f 1780
Men's Clothing Slack Season $ 220
Women's Clothing End of Slack Season F 940
Knit Goods Slack Season £+ 260
Fur Goods Secondary Slack Season , - 10
Hats & Caps Temporary Increase £ 110
Wood Products
Saw & Planing
Mills Active Season ' - 260
Furniture Slack Season F 70
Other Wood Products . Peak f 90
Paper Products Peak £ 290
Pulp & Paper Mills Active Season - 60
Agricultural Implements Beginning of Slack Season - 380

Heating & Cooking

Appliances Bnd of Slack Season 90
Iron Castings Slack Season 160
Transportation Hquip-
nent Active Season - 310
Motor Vehicles Active Season - 290
Motor Vehicle Parts End of Active Season - 110
Shipbuilding &
Repairing Peak £+ 380
Non-Metallic Mineral Products Active Season - 100
Clay Products Active Season £ 20
Glass & Glass Products End of Active Season - 110

Products of Petroleum
& Coal Active Season
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INDUSTRY SEASONAL CONDITIONS SEASCNAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVICUS MONTH
Acids, Alkalis & Salts Active Season f 60
Construction Peak + 3360
Buildings & Structures Peak £ 3580
Highways, Bridges &

Streets Active Season - 1190
Transportation Active Season - 1200
Steam Railways

Maintenance of Ways &

Structures Active Season - 30
Transportation Active Season - 630
Telegraphs Pesak
Truck Transportation Active Season - 60
Water Transportation Active Season - k2o

Storage
Grain Blevators Active Season £ 90
Storage & Warehouse Active Season - 30
Communication Active Season - 320
Public Utility Operation
Flectric Light & Pover Active Season - 50
Other Public Utilities Active Season - 20
Wholesale Trade Active Season £ 550
Retail Trade Trough - 370
Service Active Season - koo
Hotels & Restaurants Active Season - 80
Laundries & Dry Cleaning Active Season - 24o

All Industries

# 9,260
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OCTOBER
SEASONAL CONDITIONS

SEASONAL EMPLOYMENT IS
HIGHER £ IOWER -
THAN PREVIOUS MONTH

Forestry
Mining
Coal Mining
011 & Natural Gas
Non-¥etal Mining
Food & Beverage
Meat Products
Dairy Products
Canned & Cured Fish

Canned & Preserved
Fruit & Vegetables

Grain Mill Products

Bread & Other Bakery
Products

Digtilled & Malt
Ligquors

Other Beverages
Other Foods -

Tobacco & Tobacco
Products

Leather Products
Boots & Shoes

Other Leather Pro-
ducts

Textile Products

Cotton Yarn & Broad
Woven Goods

Woollen Goods

End of Slack Season

Active Season

End of Slack Season

Active Season

Active Season

Active Season

End of Active Season

Active Season

Peak

Peak

Active Season

Active Seagon

End of Active Season

Active Season

Slack Season

Beginning of Slack Season

Beginning of Clack Season

Slack Season

Slack Season

Slack Season

#11690
- 6o
4+ 280
- 120
- 570
- 170
- 470
- 1030
£ 4770
¢ 30
- 170
- 430
- 570
£ 1790
£ 240
- 210
£ 220
240
£ 110
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INDUSTRY SEASONAL CONDITIONS SEASORAL EMPLOYMENT IS
HIGHER £ LOVER -
THAN PREVIOUS MONTH
Clothing End of Slack Season £ 1720
Men's Clothing End of Slack Season -~ 240
Women's Clothing Beginning of Active Season £ 730
Knit Goods End of Slack Season £ U550
Tur Goods Secondary Active Season 4 100
Hats & Caps Normal Activity - 10
Wood Products
Saw & Planing Mills Active Season - 1560
Furniture Slack Season # 100
Other Wood Products . Active Season - 60
Paper Products Active Season - 580
Pulp and Paper Mills Active Season - 920
Agricultural Implements Slack Season - 370
Heating & Cooking
Appliances Beginning of Slack Season £ 190
Iron Castings Slack Season 210
Transportation Bauip-
ment Peak 460
Motor Vehicles Active Season 150
Motor Vehicle Parts Normal Activity - 90
Shipbuilding &
Repairing Active Season - 570
Non-Metallic Mineral
Products Active Season - 280
Clay Products Active Season - ho
Glass & Glass Products Beginning of Slack Season - 150

Products of Petroleum

End of Active Season

- 170
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INDUSTRY SEASCHAL CORDITIONS

SEASONAL EMPLOTMENT IS
HIGHER / LOWER. -
THAN PREVIOUS MONTH

Acids, Alkalis & Salts  End of Active Season

Construction Active Season
Buildings & Struc-
tures Active Season
Highveays, Bridges
& Streets Active Season
Transportation Active Season
Steam Railways
Maintenance of YWays &
Structures Active Season
Transportation Active Season
Telegraphs Active Season
Truck Transportation Peak
Water Transportation Active Seaspn
Storage

Grain Flevators Active Season

Storage & VWarehouse Active Season
Communication Active Season
Public Utility Operations

Klectric Light & Power Active Season

Other Public Utilities Active Season
Wholesale Trade Active Season
Retail Trade Fnd of Slack Season
Service End of Active Season

Hotels & Restaurants Fnd of Active Season

Laundries & Dry
Cleaning

All Industries

Active

Seasgon

- 70
- 3000
- 380
- 2310
- 1350
- 820
# 530
- 130
£ 110
- U460
590
£ 130
- 690
- 910
- 50
£ 1510
# 6200
-~ 2660
- 2400

£14,650
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NOVEMBER
INDUSTRY SEASONAL CONDITIONS SRASONAL EMPLOYMENT IS
: HIGHER { LOVER -
THAN PREVIQUS MONTH
Forestry Active Season 17730
Mining Active Season £ 320
Coal Mining Beginning of Active Season £ 380
0il & Natural Ges Active Season 20
Non-Metal Mining End of Active Season - 3ko
Food & Beverage
Meat Products Active Season + 860
Dairy Products Beginning of Slack Season - - 330
Canned & Cured Fish Active Season - 1020
Canned & Preserved -
Truits & Vegetables Active Season - 8790
Grain Mill Products Active Season - 80
Bread & Other Bakery
Products Active Season - 30
Digtilled & Malt
Liquors Active Season - 10
Other Beverages Beginning of Slack Season - 310
Other Foods Peak £ 100
Tobacco & Tobacco
Products Slack Season - 50
Leather Products
Boots & Shoes Trough - 360
Other Leather Pro-
ducts Active Season £+ 150
Textile Products End of Slack Season £ 640
Cotton Yarn & Broad
Woven Goods Slack Season £ 130
Woollen Goods End of Slack Season £ 90
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INDUSTRY SEASONAL CONDITIONS SEASONATL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVICUS MONTH
Clothing Secandary Active Season £ 960
Men's Clothing Normal Activity £ 300
Women's Clothing Secondary Active Season £ 90
Knit Goods Beginning of Active Season # 550
Fur Goods Active Season £ 70
Hats & Caps Beginning of Slack Season - 50
Wood Products
Saw & Planing Mills ZEnd of Active Season - 2060
Furniture End of Slack Season £ 260
QOther Wood Products Active Season - 80
Paper Products End of Active Season - 1030
Pulp and Paper Mills ZEnd of Active Season - 1110
Agricultural Implements Trough - 230
Heating & Cooking
Appliances Active Season 170
Iron Castings Bnd of Slack Season 80
Transportation Equip-
ment End of Active Season - 719
Motor Vehicles End of Active Season - 170
Motor Vehicle Parts Normal Activity £ 20
Shipbuilding &
Repairing End of Active Season ~ 390
¥on-detallic Mineral
Products Active Season - 250
Clay Products Active Season - 100
Glass & Glass Pro-
ducts Slack Season - 20
Products of Petroleum
& Coal Beginning of Slack Season - 140
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INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENRT IS
HIGHER £ LOWER -
THAN PREVIOUS MONTH

Acids, Alkalis & Salts Beginning of Slack Seasgon - 100

Construction Active Season - 3830

Buildings & Struc- '
tures Active Season £ ko

Highways, Bridges &
Streets Active Season - 3550
Transportation Active Season - Lhgo

Steam Rsilways

Maintenance of Ways &

Structures End of Active Season - 1290
Transportation End of Active Season - 2230
Telegraphs End of Active Season - 100

Truck Transporta-
tion Active Season - 10

Water Transporta-

tion Active Season - 1110
Storage
Grein Elevators Peak £ o
Storage & Warehouse Peak f 120
Communication End of Active Season - W10
Public Utility Operation.
Blectric Light & Power End of Active Season - U470
Other Public Utilities End of Active Season - 60
Wholesale Trade Peak £+ 250
Retail Trade Beginning of Active Season # 4430
Service Beginning of Slack Season - 2270
Hotels & Restaurants Beginning of Slack Season - 2090
Laundrieélﬁaﬁﬁig End of Active Season - 130

All Industries $ 560
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DECEMBER
INDUSTRY SEASONAL CONDITIONS SEASONAL EMPLOYMENT IS
HIGHER £ LOWER -
THAN PREVICUS MONTH
Torestry Peak £10k20
Mining Active Season £ 80
Coal Mining Active Season £ 30
0il & Natural Gas End of Active Season - 160
Non-Metal Mining Beginning of Slack Season - 300
Food & Beverages
Meat Products Peak £ 860
Dairy Products Slack Season - 350
Canned & Cured Pish Beginning of Slack Season - 990
Canned & Preser&ed
Fruits & Vegetables Beginning of Slack Season - 3270
Grain Mill Products End of Active Season - 110
Bread & Other Bakery 4
Products End of Active Season —_ —
Distilled & Malt
Liquors Active Season £ 120
Other Beverages Slack Season - 190
Qther Foods Active Season - 520
Tobacco & Tobacco Prod-
ucts Beginning of Active Season £ 910
Leather Products
Boots & Shoes Slack Season 210
Other Leather Products Active Season 90
Textile Products Beginning of Active Season £ 540
Cotton Yarn & Broad
Woven Goods Slack Season 4 1bo
Woollen Goods Beginning of Active Season £ 350

Clothing

Secondary Active Season
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SEASONAL CONDITIONS

STASCNAL EMPLOYMENT IS
HIGHER £ LOYER -
THAN PREVIOUS MONTH

Men's Clothing
Women's Clothing
Knit Goods
Fur Goods
Hats & Caps
Wood Products
Saw & Planing Mills
Furniture
Other Wood Products
Paper Products

Pulp & Paper Mills

Agricultural Implements

Heating & Cooking
Appliance

Iron Castings

Transportation Equip-
ment

Motor Vehicleg
Motor Vehicle Parts

Shipbuilding &
Repairing

Non-Metallic Mineral
Products

Clay Products

Glass & Glass Pro-
ducts

Products of Petroleunm
& Coal

Temporary Increase

Secondary Slack Season
Active Season
Peak

Slack Season

Slack Season

Beginning of Active Season

End of Active Season

Beginning of Slack Season

Beginning of Slack Season

Slack Season

Peak

Tenporary Increase

End of Active Season

Normal Activity

Beginning of Slack Season

Beginning of Slack Season

End of Active Season

End of Active Season

Slack Season

Slack Season

Fo90

- 550
# 370
10

- 70

- 32U0
$ U450

- 250

- 1360

- 1220
£ 210
30
220

- 320

- 330

- 510

- 100

- 9

- 50

- 60
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SEASONAL CONDITIONS

SFASONAL EMPLOYMENT IS
HIGHER £ LOVER -
THAN PREVIOUS MONTH

Acids, Alkelis & Salts
Construction
Building & Structures

Highways, Bridges
& Streets

Transportation
Steam Railways

faintenance of YWays
& Structures

Transportation
Telegraphs

Truck Transporta-
tion

Water Transportation
Storage

Grain Elevators

Storage & Warehouse
Communication

Public Utility Opera-
tion

Rlectric Lizht &
Power

Qther Public Utili-
ties

Wholesale Trade
Retail Trade
Service

Hotels & Restaurants

Slack Season
End of Active Season

End of Active Season

End of Active Season

End of Active Season

Beginning of Slack Season
Beginning of Slack Season

Ind of Active Season

End of Active Season

End of Active Season

End of Active Season
End of Active Season

Beginning of Slack Season

Beginning of Slack Season

Normal Activity
End of Active Season

Active Season

Slack Season

Slack Season

Laundries & dry Clean-

ing
All Industries

Beginning of Slack Season

- 20
-10070
- 4960
- 4870
- 600
- 1900
- 1590
- 70
- 50
£ L20
- 210
- 160
- 250
- 310
- 60
- 1100
F12270
- 980
- 720
- 260

£ 2000



CHAPTER V

SEASONAL VARIATIONS IN UNEMPLOYMENT
AND SEASONAL UNEMPLOYMENT

A. Typlcal Seasonal Variations in Unemployment

Seasonal variations in employment will result in
seasonal movements in unemployment. These movements will not be
the exact reverse of the seasonal variations in employment since
the size of the labour force does not necessarily remain constant,
it may vary seasonally to a certain extentl. 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 quarterly, and
therefore its measure of unemployment, the number of "persons
without Jobs and seeking work“2 cannot be used. The "live"
applications for empioyment on file at local National Employment
Service offices, that is the number of unplaced Job applicants,
reported weekly, can be taken as an indication of the extent
of unemploymént in the regions covered by these offices. These
figures are available for all the post-war period.

There have been some changes in the coverage and
complilation of these figuree 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 1s the entry of students into the
labour force.

2 - "The Labour Force", Nov. 1945 ~ March 1952, D.B.S. Reference
Paper, Page 3.
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days employment required in the past year to qualify for sup-
plementary benefits from 180 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 is also less likelihood

of registration falling off during the winter months as workers
exhaust thelr regular benefits and at the same 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
Hlive" file in fifteen days instead of the previous thirty,

and new provisions made 1t more difficult for women to claim
benefits. Thus the live applications data for different years
are not strictly comparable, the supplementary benefits program
in particular has probably introduced substantial differences.
These shortcomings will have to be kept in mind when discussing
the seasonal movements in different years.

As 1indicators of unemployment the unplaced applicants
data are subject to two basic limitations. They provide only
limited coverage since not all unemployed look for work through
the N.E.S.. And they may include at any one time a number of
employed persons, as many applicants do not report back when
they find Jobe in other ways, and may be kept on the employment
file for up to a month. These two factors work in opposite

directions and it 1s not clear which predominates, that is
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whether the data under-estimate or over-estimate unemploymen'c.3
The figures are in any case consistently higher than the "persons
without Jobs and seeking work" reported by the D.B.S. Labour Force
Survey. The significance of this is not clear since the latter
cannot be considered a more accurate estimate of unemployment,

The typical seasonal variations in unemployment
obtained using the unplaced applicants data5 for the five regions
and Ganada6 (the Canada figures are the algebraic sum of the
regilonal 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 all regions. This may at first seem surprising
gince approximately half of the industries whose seasonal
variations were presented in Chapter III were subject to addi-

tlve 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 Jjob
will likely be greater in active seasons with many employ-
ment opportunities, than in slack periode, and therefore
this defect in the data although 1t would over-estimate
total unemployment, would tend to under-estimate seasonal
unemployment.

4 - The relation between the two is discussed in "The labour
Force", op.cit., pp. 4-5,

5 - This data has been obtained from the Economics 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
valld for the middle of the month rather than for the
beginning of the month.

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 Forestiry
whose seasonality is multiplicative,

Table XXV. Typical Seasonal Variations in Unemploy-
ment, Canada and the Five Reglons on Page 151,

The values for the mean deviations indicate the
presence of falrly 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 r and b coefficients were computed for
Canada using relatives, for the six consecutive May to April
periods for which data were availlable., This period was chosen
in view of the character of the seasonal movement7. The values
are presentsd in Table XXVI,

Table XXVI, Short-time Changes in Seasonality of
Unemployment for Canada on Page 15H2.

The seasonal pattern appears to have been constant
during the perlod, but The amplitude seems to have undergone a
fairly substantial change. The seasonal movement as a ratio
of the non-seasonal movement seems to have at first increased,

levelled out, then increased once more 1ln the last year.

7 - An alternative cholice of period would be from December to
November, this would have certaln advantages over the
period chosen for some 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) Seasonal variations in percentages;

Canada
Month (1) (2)
January #51,552 £28,2
February 480,843 Ak 3
March #81,516 Ak 6
April A6k, 104 £35.1
May £11,282 L 6.2
June -23,974 -13,1
July -2, 3u6 -23,2
August -59,875 -32,8
September -66,682 =36,5
October -61,498 -33.7
November -37,882 -20.7
December £ 2,969 £1.6
Ampl, of Variations: 26,7
Add, Ratio: 0.320
Mult, Ratio: 0.174
Ontario

Month (1) (2)
January #1002 #28.9
February £20,801 43,0
March £17,688 £36.5
April 410,589 f21.9
May - 1,946 - 4.0
June - 6,596 -13,6
July - 8,605 -17.8
August -13,992 -28.9
September -15,281 -31.6
QOctober =12,113 -25.0
November - 6,387 -13.2

December £ 1,84k L 3.8

Amnpl, of Variations; 22,4
Add, Ratio: 0.293
Mult, Ratio: 0.198

Maritimes

(1)

,685

,2U6
612

- -

DO o
MO O
Ut O3

878
325
RIVYS
, 164
,900

lllllll‘l\?:‘i\*‘i\

FUO R~ ETHOUI 00~

'_l:'
—~
n

Prairies
(2)
£33.5
515
A?'g
2.
£ 8.9
-15,1
-25.9
-0, 3
gk
2.6
-21,2
# 3.6

Quedbec
(1) (2)
Fl,223 425,71
fe2,806 A40.9
/28,019 £50.3
#26,493 7.6
£ 7,621 £13.5
- 7,180 -13.2
-15,104 -27.5
-19,013 =34,5
-20,703 -37.6
-20,121 =36.5
-1#,902  -27.1
- 7139 - 1,6
29.7
0.331
0.147
Pacific
(1) (2
£10,257  £36.7
#15,707  #56.2
F11,323 0.5
4,623 £16.6
- 1,846 - 6.6
- 4,786 -17.1
- 6,372  -22.8
- 8,137 =-29.1
- 90567 ""3 o3
- 8’030 -32.,3
- k4,629 -16.6
F2u59 fa.sg
26.5
0.385
0.219

8 - The presentation of the figures for typical seasonal variations to the
nearest unit exaggerates the accuracy of the procedure in isolating the

seasonal movement,
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TABLE XXVI

Measures of Short-Time Changes in Seasonality of Unemployment
in Canada, Periods are from May to April

1946-1947  19u7-19L48  1948-1949  1949-1950 1950-1951  1951-1952
0.98 0.996 0.99 0.97 0.99 0.99
0.62 0.98 1,1h 1,14 1,15 1,21
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Changes in 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 seasonal employment,
B -~ Seasonal Employment

I CONCEPT AND MEASUREMENT

The seasonal factors redistribute unemployment
within twelve month perlods thréugh the favouring and inhibit-
ing of economic activity during different months of the year.
The creation and suspension of Jobs (that is, decreass and
increase in unemployment) due té seasonal factors is repeated
%o the same extent annually when seasonality is constant,
The consequent decrease and increase in unemployment can be
distinguished from other types of changes in unemployment by
thls repetitive characteristic. Calling this type of unemploy-
ment, "seasonal" unemployment, we define it as recurring unem-
ployment which 1ésts for at least one, but not more than eleven,
months of thes year., This definition allows us to measure seasonal
unemployment on the basis of typical seasonal variations in un~
smployment, 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 is: "The amount of seasonal unemploy-
ment 1n any particular month is 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
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that month, who can expect %to find emplbyment9 sometime within
the next twelve months (then lose their Jobs within another
twelve months, 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 llve applications for employment on file
at local National Employment Service Offices as an indication
of the extent of unemployment in the regions covered by these
offices, seasonal unemployment can be estimated from the typi-
cal seasonal variations in unplaced applicants. To estimate
total seasonal unemployment, as well as changes in its level,
these offices should be grouped together only if unemployment
in the regions covered by them have ldentical seasonal patterns.
The regions for which we have computed seasonal variations are
large, and to a certain extent local areas within sach 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.
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TABLE XXVII

CALENDAR OF SFASONAL UNEMPLOYMENT

Region Level of Seagonal Conditions Seasonal Unemployment i
Seagonal Higher # Lower
Unemployment than previous month
January
Maritimes 11,8u49 Beginning of Active Season 4 5,157
Quebec 34,926 Beginning of Active Season  f£14,962
Ontario 29,283 Active Season £12,158
Prairies 23,393 Active Season £ 8,831
Pacific 19,824 Active Season t 7,798
Canada, 119,275 148,906
February
Maritimes 15,410 Active Season # 3,501
Quebec 43 509 Active Season + 8,583
Ontario 36,082 Peak £ 6,799
Prairies 27,968 Active Season £ 4,575
Pacific 25,968 Peak £ 5,450
Canada 148, 2u3 #28,968
March
Maritimes 17,776 Active Season + 2,366
Quebec ug, 722 Peak £ 5,213
Ontario 32,969 Active Season - 3,113
Prairies 28,559 Peak £ 591
Pacific 20,890 Active Season - 4,384
Canada 148,916 L 673
April
Maritimes 18,771 Peak £ 995
Quebec L7,196 Active Season - 1,526
Ontario 25,870 End of Active Season - 7,099
Prairies 23,477 Active Season - 3,082
Pacific 14,190 Tnd of Active Season - 6,700
Canada 131,504 -17,112
May
Maritimes 13,260 Tnd of Active Season - 5,511
Q uebec 2g,324 End of Active Season -18,872
Ontario 13,335 Beginning of Slack Season -12,535
Prairies 16,042 Tnd of Active Season - 9,435
Pacific 7,721 Beginning of Slack Season - 6,469
Canada 78,682 52,822
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TABLE XXVII - CALENDAR OF SEASONAL UNEMPLOYMENT (Continued)
Region Level of Seasonal Conditions Seasonal Unemployment
Seasonal : is Higher f  Lower -
Unemployment than Previous month
June
Maritimes 7,099 Beginning of Slack Season ‘ - 6,161
Quebec 13,523 Beginning of Slack Season -14,801
Ontario 8,685 $lack Season - 4,650
Prairies 9,338 Beginning of Slack Season - 6,704
Pacific 4,781 Slack Season - 2,940
Canada 43,426 ~35,246
July
Maritimes 3,286 Slack Season - 3,813
Quebec 5,599 Slack Season - 7,924
Ontar io 6,676 Slack Season - 2,009
Prairies 6,298 Slack Season - 3,040
Pacific 3,195 Slack Season - 1,586
Canada 25,054 -18,372
August
Maritimes 839 Slack Season - 2,147
Quebec 1,690 Slack Season - 3,909
Ontario 1,289 Slack Season - 5,387
Prairies 2,277 Slack Season - 4,021
Pacific 1,430 Slack Season - 1,765
Canada 7,525 -17,529
September
Maritimes . 618 Slack Season - 121
Quebec 0 Trough - 1,690
Ontario 4] Trough - 1,289
Prairies 0 Trough - 2,277
Pacific 0 Trough - 1,30
Canada 618 - 6,807
October
Maritimes 0 Trough + 582
Quebec 582 Slack Season f 3,168
Ontario 3,168 Slack Season £ 1,615
Prairies 1,615 Slack Season ;537
Pacific 537 Slack Season £ 5,284
Canada 5,902
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TABLE XXVII - CALENDAR OF SEASONAL UNEMPLOYMENT (Concluded)

Region Level of Seasonal Conditions  Seasonal Unemployment is
Seasonal Higher £ Lower -
Unemployment than previous month
November
Maritimes 2,26l Slack Season # 2,264
Quedec 5,801 Slack Season } 5,219
Ontario 8,894 Tnd of Slack Season £ 5,726
Prairies 7,621 End of Slack Season £ 6,006
Pacific 4,938 End of Slack Season £ 4,ho1
Canada 29,518 ;23,616
December
Maritimes 6,692 End of Slack Season £ 4, kg
Quebec 19,964 End of Slack Season 14,163
Ontario 17,125 Beginning of Active Season 4 8,231
Prairies 14,562 Beginning of Active Season # 6,941
Pacific 12,026 Beginning of Active Season ¢ 7,088
Canada 70,369 440,851
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The above measures of seasonal unemployment, since
they are derived from typlcal 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, 1t 1s possible to estimate
the individual s=asonal movements in percentage terms for each
of the consecutive May to April periods.lo Combining these
values with tThe unplaced applicants for these periods it 1is
possible To estimate the seasonal movements in absolute figures

for these periodsll, and thus seasonal unemploymentle. The

10 - See above Chapter II , pages U43-ug,

11 - The figures for unplaced applicants are divided 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 periods,

12 -~ The amount of seasonal unemployment for each month in a
given period is estimated as the difference between its
seasonal value and the trough month's value in that
period. 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 1t 1s customary to talk of seasonal unemployment in
the sense of unemployment which is expected to disappear
due to seasonal causes within the next twelve months.

The trough month comes close to the end of this perlod
while the months with heavy seasonal unemployment occur
at the beginning of this period, whereas in the perlod
used in this study seasonal unemployment refers to a
preceding rather than a following trough month. However
this change would probably not greatly alter the values
obtained, and would not allow the limited values for 1952
that are avallable to be used.
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estimate313 derived cannot be treated as exact in view of the»
rather imprecise methods being used, but they are useful
indications of the changes in the seasonal movements in the
different years, We wlll deal with the last five periods.
The adjusted seasonal variations are given in Table III, and
the derived estimates of seasonal unemployment 1n 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 increases in the
seasonal unemployment figures during the post-war period. The
break in 1950—1951 after the high in 19%49-1950 seems to have
been temporary with even higher values reached in 1951-1952,

+ It is interesting to note that a rough estimate of seasonal
unemployment for 1949, of 205,000, obtained by the Economics
and Research Branch of the Department of Labourlu using other
methods, falls between our estimate for 1949-50 and the value
obtained for seasonal unemployment in February 1949, using

the 1949-1950 trough value,

13 - In view of the slight difference in regional seasonal
patterns, estimates of seasonal unemployment obtalned
from Canada figures underestimate total seasonal unemploy-
ment., This discrepancy 1s however a minor one,

14 -~ Haythorne, G.V., "Seasonality of Employment in Canada"
abour Gazette, XLIX, 1210-1216.
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TABLE XXVIII

Adjusted Seasonal Variations in Unemployment
for Individual 12-month Periods (May to April) for Canada

Month 1947-194g 194g-19k9 1949-1950 1950-1951 1951-1952
May # 7,915 # 8,0l2 # 8,h67 #25,126 # 7,799
June -19,399 -22,877 -28,749 -33,365 -30,049
July -32,707 -41,038 -53,328 -56,759 -57,202
August 3,328 -55,818 -82,302 -82,068 87,411
September -1t7,003 -61,388 ~96,09 ~90,109 -103,542
October -4k, 317 -59,5713 -92,10 -T7,478 ~97,055
November -27,432 -59,755 -93,341 -5 g2 -62,635

December F 1,84k £ 1,865 £ 1,541 t 8,116 £ 275
January £37,460 #55,506 #76,595 £70,916 #79,624
February £60,382 £87,864 £119,693 £103,921 £122 584
March #60,713 £85,315 £128,535 - £100,8u48 #125 ,845
April £U5,868 £61,493 F111,174 £76,335 £101,813




Seasonal Unemployment for Individusl 1l2-month Periods
(May to April) for Canada.
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TABLE XXIX

Month 1947-1948 194g-1949 1949-1950 1950-1951 1951-1952
May 54,918 69,1430 104,560 115,235 111,297
June 27,604 38,511 67,344 56, 744 73,493
July 14,296 20,350 42,765 33,350 46,340
A ugust 3,675 5,570 13,791 8,041 16,131
September 0 0 0 0 0
October 2,686 1,675 3,989 12,631 6,487
November 19,571 1,633 2,752 L 627 40,907
December ug,gu7 63,253 97,634 98,225 103,817
January gl U63 116,894 172,688 161,025 183,166
Pebruary 107,385 1o, 252 215,786 194,020 226,126
March 107,716 146,703 22k, 628 190,957 229,387
April 92,871 122,881 207,267 166,46 205,355
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III ALTERNATIVE APPROACH

The use of "Live Applications® to indicate unemploy-
ment, and thus seasonal unemployment may result in estimates
that are too low since not everyone who 1s out of work and looking
for work registers with N.E.S. offices. For this reason an
alternative method of estimating seasonal unemployment can be of
use. With appropriate adjustments typical seasonal variations
in employment can be used for this purpoée.

The measure of seasonal employment is concerned
with the number of present jobs which will disappear at some
time during the succeeding eleven months, (appear again in
twelve, disappear again in another eleven, etc.) the measure
of seasonal unemployment is concerned with the number of
"abgent" Jobs which will reappear sometime in the succeeding
eleven months (disappear again in twelve, appear again in
another eleven, etc.). The measure of seasonal unemployment
is therefore the "opposite" of the measure of seasonal employ-
ment, and can be obtained by comparing each month's seasonal
variations in employment value with the peak, instead of the
trough, month's value. "“The amount of seasonal unemployment
in any particular month can be obtained by subtracting 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 is changing or constant.

15 ~ This is simllar to the rule used by Woytinsky, op.cit.,
50-33.
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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
month's value which includes many temporary workers will exagger-—
ate the problem of seasonal unemployment. To overcome this
difficulty we can adjust the typlcal seasonal variation values
for temporary workers by subtracting from these values the
number of temporary workers, The peak month in thls case 1is
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 estimating 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 yeér round. The adjustment made in the case of temporary

worksrs can be ussd 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
varliations 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 requires 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 1s to be estimated, 1is justified when workers move between
the constituent firme in response to seasonal varlations in
~employment opportunities as well as when interest 1s centered
only on changes in the level of seasonal unemployment, This
does not however change the industrial and reglonal grouping
already used for the computation of seasonal variations, (a)
because of the difficulty of varying the grouping to coincide
with labour mobility, and (b) the data on seascnal labour
mobility in 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
"complementary" firms.

The deficlencies of any estimates of seasonal
unemployment obtained from the typical seasonal variations

in employment which have been calculated for thls study and
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listed in Chapter III are, (1) the approximate nature of the
allowances made for temporary workers and for seasonal labour
- mobility, and (2) the incomplete employment data on which they
are based.

The employment data used in this study has been
obtained from firms 1n non-agricultural industries employing
fifteen or more workerslé. Estimates of seasonal unemployment
based on these figures wlil only indicate the seasonal unemploy-
ment caused by varlations in the firms covered and cannot in
general be taken as estimates of total seasonal unemployment,

The typical sesasonal 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 to cover the movements in all the non-agricul-
tural firms in the economy if the following conditions are
satisfied.

1) Seasonal movements in employment are the same for
reporting and non-reporting firme who fall into the industrial
and regional grouplings used for the computation of seasonality.

2) Ratios of total employment in the relevant lindustrial
and reglonal grouplngs to employment in the survey firms in these
groups are available., (The typibal 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 figures.)

Unfortunately, the above procedure cannot be followed
in the present study. The relation between seasonal movements
in the survey and non-survey firms has not been studied, but
since the difference between the firms in the two groups is
mainly that of slze, which may affect their relative abllity
to withstand seasonal and non~seasonal pressures, it should
not be too surprising if theilr behaviour is dissimilar. There
are no "firm" estimates of the ratio of total employment to
survey employment for any significant industrial and regional
breakdown. In fact, it is very difficult to obtain total monthly
employment figures except for broad industrial groups. Perhaps
the most reasonable comparison would be that in which "total"
employment filgures are the employment flgures reported to the
Census of Industry, which attempts to cover all firms. The
difficulty in this case is the amount of work required to
compute these ratios (test to see whether they are constant
from year to year, etc.), and that the Census of Industry
is malnly interested in production workers so that the same
firm may (and in the past has) report different "employment™
for the same period, to the.different surveys.

All these obstacles make any estimate of seasonal
unemployment Bésed on avallable employment data very dubious,
and lead to the conclusion that more reliance should be pléced

on estimates obtalned from live applications data.



APPENDIX

I, At varicus points in the tsxt of Chapter Ii statements
ware made about the tendency of non-seasonal deviations from
the moving avsarage to cancel out over a period of years, making
the method of moving averages more accurate than 1t otherwise
would be. These deviations were caused by the failure of the moving
averaga to move all the way up to the cyclical peak, or all the
way down to the cyclical trough (p.19 }; and by the irregular
component of the time-ssriesg data., In this ssction we will
1llustrate the defections of the moving average method when con-
fronted with s cycle, indicate the extent to which these defec~
tions cancel out, and compare the resulte with those obtained
when the method of link relatives 1s used, by means of an
example,
Ve =200+ /00sin($F(4-1)

1) Agsume a trend-cyclical component given by ,

where t = 1st, 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 avallable. Let seasonality be additive with the values
shown in Table XXX, The combinzd trend-cyclical and seasonal
TABLE XXX

Seasonal Variations in Absolute Numbers

J F M A M J J A S 0 N D

-2 20 -16 -12 -8 -4 M 48 12 A16 20 4ok
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values, that is, the actual data, along with the moving average
values are given in Table XXXI. The residuals, the difference
between the actual and moving average values, for the five
calendar years for yhioh moving average values are avallable,
aré gshown in Table XXXII together with their averages.

It can be seen that although the residuals differ
from the true seasonal values, their average, the typical
seasonal varlations, are very close to The seasonal values.

The defections of the moving average from the trend-cyclical
componént are of opposite sign over the cycle and roughly
equal in magnitude thus tending to cancel, and to confirm the
statements on pages 19-21 in the main text.

11) When the avallable data do not cover the complete
cycle(s) the results will not be so favourable. 1In this case
obtaining a weighted average of the residuals of the type
outlined below on pages 4g-49 will 1imit to a certain extent
the influence of the deviations. A much better way of dealing
with this case is to take a centered twelve-month moving average
of the residuals and add the values thus obtalned to the first
of the moving average values for the corresponding months.
Subtracting thess combined values from the actual data we obtain
a new set of residuals (shown in Table XXXIII) which are less
influenced by the cycle since the combined moving average
(as indicated by the results) goes almost all the way up to
the peak and all the way down to the trough. Their average is
a good approximation to the true seasonal values even when a

full cycle is not covered.



Mo,
Yr.

OWJT N O

AN

A1 I~ WAL I o

Average

J

176,00
271,11
232,78
117.22

80.89
176,00

-24%,00
-17.78
-22,00
-27035
-30,22

—2”.37

F

19045
277.81
230,00
113.09

88.65
190,45

-19.32
"13 061
-16.56
’2u037
“25097

“19097

" Time-Series Data

M A

204.79 218,90
283,45 288,00
224,67 218,90
109,69 107.10
97.40 107.10
204,79 218,90

H A

-14,6% -~ 9,98
- 9050 - 5.26
-13,18 - 9,81
"'20 085 “17 029
-21,66 ~17.29

-15097 '11.97

TABLE XXX1

[(Te) £ ]

M J

246,00
293,81
206,45
104,65
129.09
246,00

232,67
291,45
212,79
105,40
117.69
232,67

TABLE ZIXXXII

Residuals
M J

- 503u -
- 1050 *
- 6,47 -
-13.66 -
-12,85 -

- 7096

Jd

262.78
299,11
204,00
108.89
145,22
262.78

# 7.85
£0.31
44,08
- 2,22

# 0.15
£ 4,03

A

274,91
299.35
197.55
110,19
158,00
274,91

s

286,31
298,60
191,21
112,55
171,33
286,31

£16.86
£17.83
#10,.64
# 5.50
4 9.34

#12,03

0

296.90
296,90
185,10
116,00
185,10
296,90

21,2
i21.u2

1'2:%%
#13.98
£16,03

N

306,60
294,31
179.33
120.55
199.21
306.60

#25 .66
£25,02
FL7.34
£13.50
£18 .64

#20.03

D

315.35
290.91
174,00
126,19
213455
315.35

#29.97
#28 5l

£20.73
£17.61

$23.32
£24,03

- 691 -
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Yr,

Ad justed
Average

J
~-23.59
-25.58
-24,26
=24,

-24, 41

r

~16,60

-19,60

-20.28

-20.39

-19.17

M A
-15.60 -11,61
<1564 -11,66
-16,31 -12,37
-16.37 -12.35

"15 093 =11 .95

TABLE XXXIII

Adjusted Residuals

M
-10.63
- 7.68

- 8.37
- 8.31

- 8,70

J
- 3.66
- 3.72
- k.39
- 4,28

- 3.96

J A
# W50 # 8.63
F 4,08 £ 7.89
£ 3.59 4 7.58
F 3.4 47,78

£ L.03 4 8.02

s
£12.59
£11,85

#11.58

0
416,56
A15.83
A5.57

N
#20.51
£19.80
#19.58

D
Fol 4y
#23.77
#23.58

F11.82 15,87 #19.91 #23.96

#12,01

#16.01

#20.00

#24.00

- olt -
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1i1) The test to determine whether seasonallty is additive
or multiplicative makes use of the relative constancy of the
absolute and relative amplitudes of variations. When the
method of moving averages 1s accurate there 1s 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 falrly constant (additive or multil-
plicative) since the sum of the absolute values of the apparent
seasonal dlsplacements for consecutive twelve-month periods
are not greatly affected by the inability of the moving average
to move all the way up (or all 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 is greater than zero) are increased while
the absolute value of The negative residuals are decreased.
fne positions are reversed around a cyclical trough.

The sum of the absolute values (divided by the average,
or non-seasonal, activity 1if seasonallty 1s multiplicative) for
a twelve-month period, does not vary greatly from the peak to
the trough, therefore our fest is valid even if the moving
average method only roughly approximates the non-seasonal level.

In the present example the test clearly shows that

seasonallity is additive.
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TABLE XXXIV

Test for Addltivity or Multiplicativity. [(T0) £ §)

Absolute Average Relative
Year Magnitude Deviation Activity Magnitude Deviation
1 188,01 17.77 251.0 T*.9 26.0
2 167.54% 2.70 290.4 57.7 3.2
E 145,26 24,98 204, 7 71.0 23.9
163.89 6.+ 35 112.6 145.6 4La. 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 13.62 - 0,08 g9.§ =
Deviations 170.2F ~ . ok

iv) The 1link-difference method 1s also very
accurate when faced with this type of example. The prelimlinary
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
using the moving average method.

II. The use of link-relatives when seasonality is
additive leads to incorrect values for the typlcal seasonal
variations., A simple example has been constructed to illustrate
the extent of the possible errors. The non-seasonal movement
consigts of a straight line trend with values given by the
equation ,o0+at , where =/ 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-relative method, are shown in Table XXXVI.



TABLE XXXV
Using Link-Difference Method for Example [(TC) # %]

J F M A ¥ J J A S 0 N D
Average Link-Difference
~4g B0 A uko £ Uu,00 £U.00 £U.00 £ 400 £8.00 £AU00 £U00 £ U400 £ U000 £ 400
Chain Differences: Base = December )
~4g 4o -it,00 -40,00 -36.00 -32.00 =-28,00 =-20.,00 -16.00 -12.00 =~ 8.00 =~ 4,00 0 \
Average of Adjusted Chain Differences = -24,03 5
i

Trend Component = O;
Typical Seasonal Variations

- T7.97 = 3.97 #£%.03 £8.,03 £12.03 £16.03 £20.03 424.03

"15 -97 -1l .97

-21“' 037 '-19 097



J
Seasonal
Values -6

Actual Yr.1l 6
Values 2 30

3 B
Link  Yr.l 37.5
Rela- 2 75.0

tives 3 ghL

Average
Link Rela- 65,6
tives

Chain Rela-~
tives 65.6

Ad justed
Chain Rela-
tives - 57.9

Seasonal
Index 70.6

Typical
Seasonal

Variations -13.1

150.0
110,0
105.6

121.9

80,0

64,6

7.8

= 905

Using Link Relatives When Seasonality is Additive

M
=4

12
36
60

133.3

109.,1
105.3

115.9

A
=3
15
39
63
125,0

108.3
105.0

112.8

104.6

TABLE XXXVI

M
=2
18

42
66

120,0
107.7

104.8
110.8

115.9

170

ok,

- 3.1

J
-1
21
45
69
116,7

107.1
104.5

109.4

126.8

80.6

98.3

- 1.0

J
£l

25
kg
13

119.0
108.9
105.8

111.2

k1.0

g7.1

106,2

+ 2.3

A

f2

28
52
76

112.0
106.1
104,1

1074

1514

89,8

109.5

# 3.9

3

31
55
19

110.7
105.8
103.9

106.8

1617

91,4

111.5

%/5.1

34

58
g2

109.7
105.5
103.8

106.3

171.9

gk.9

115.7

£ 7.3

#5

37
61

85

108.8
105,2
103.7

105.9

182.0

97.3

118.7

# 9.0

46
6k
g8

108.1
104,9
103.5

105.5

192,0

100.0

122.,0

£10.9

—1.(1'[.-
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Before using either the link-difference or link-
relative method, 1t 1s necessary to reach a decision as to the
nature of seasonallty. This declsion may be based on qualita-
tive knowledge of the relation of the seasonal to the non-season-
al movements in particular industrles, or on some quantitative
test. Difficulty has been experienced in trying to construct
an additive or multiplicative test for the link method.

The problem facing us is, how to obtain an estimate
of the seasonal movement in each of the yesars as a by-product
of %the 1link method. A possible, though cumbersgome, test is to
Tfirst take link-differences, and treat the set of links for
each year in the same manner as the average link-differences.
That 1s, 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 to estimate the amplitude of
variations, and these amplitudes are compared with the average
activity in the corresponding year to indicate the nature of
seasonality. Depending upon the result of this test the link-
difference method is completed or link-relatives are computed.

When seasonality 1s addltive 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 necessarily vary directly with the non-seasonal
movement, However, when seasonality is multiplicative it is
not clear that the test will give the correct result, since

the larger defections contained 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 might be suf-
ficiently large to obscure the nature of sgeasonality.

The above test has been applied to our fictitious
example in I, and as can be see from Table XXXVII the results
are satisfactory.

III. The averaged residuals have been adjusted to total
zero, in this study, in the following way.

Let a; = unad justed average residual value
for J"’—A month 03' = adjusted average residual value for

jﬁ month then a‘}':al’--}ifa".

It is clear that ) Z:a;,-:o.

Wald uses the followiéé method.

'3
ay = ej-lejfZ, )
Z 7 lay

¢ =

Once again it is clear that
2
%;laj =0.

The cholece between these two methods should depend
on the assumptions as to the nature of the "error" in the
uncorrected residuals., If it i1s assumed that thls error varies
directly with the absolute value of the residual Wald's method
is supsrior, if this is not the case, the simpler method used
in this study should 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 Multiplicative Test to Link Method

Estimated ’
Seasonal J F M A M J J A S +] N D
Values
Year 1 -28 42 ~22,45 -16,59 -10'86 - 4,67 - 0.82 £ 7.48 A£A11,13 414,05 £16,16 f17.48 f17.61
2 -30.53 -21,79 -14,11 - 7,48 -1,99 £ 281 £9.75 £2.03 £13.32 £13,66 £13.11 £11.67
3 =25.71 1841  -13.66 - 945 - 5.38 - 1,64 £5.99 £ 5,62 £9.36 £13.33 f17.64 fe2.34
L a7.21 -17.38  -16.82 <1545 -13,19 - 9,98 - 1,78 £ 3,48 £ 0.80 £17.21 425.72 £35.61
5 -20.17 -19.69 -18,22 -15,80 -12.19 - 8,37 - 0,48 £ 5,98 £12,03 [£18,52 £25.35 £32.11
Absolute _ Average Relative Deviation
Year Magnitude Deviation Activity Magnitude Deviation
1 167.86 0.40 251,0 66.9 20.9
2 151,85 16,14 2904 52,3 b5.5 !
3 148 53 19.73 204.7 72.6 25,2 R
L 183.65 15,39 112,6 163.1 65.3 ™
5 189,k 21,18 11,1 1343 36.5 '
Average 16E.Z.6 14,60 97.8 %0.6
14,60
Ratio e = 007 206 o

w0

-
*
o




cyclical~irregular component due to the defections of the moving
average method., There 1s no reason to expect these defectlons
to be greater for the larger residuals, the size of the latter
may be due to large seasonal values. An examination of the
reslduals in Table III does not indicate any significant
correspondence between the size of the residual and the size

of the defection. This is the reason for making use of the
simpler method in this study.

The results of using both methods for adjusting the
average of the residuals for the first four years in the first
example are given in Table XXXVIII., The adjustment is required
because a complete cyclé has not been covered, and the defec-
Ations do not all cancel out. They are mainly positive since
the upper part of the cycle has been covered., It should be
noted that Wald'!'s method of adjusting will never change the sign
of the unadjusted average residual values. In cases where the
"incomplete" cyclicél influences are strong it is possible for
the defections to change the sign of some of the apparent
seasonal values. The necessary correcticns may be made with the
method used in this study.
IV, The dangers of neglecting to test for the multipli-
cativity or additivity of seasonality can best be illustrated
by referenca.to an example in the literature.

J. Wisniewskl, in an article titled "Interdependence

1
of Cyclical and Ssasonal Variation", attempted to relate the

1 - Econometrica, 193%% pp. 176-141.




Adjusting the Average Residuals for First Four Years in Table II

(1) Adjustment Obtained With Method Used in this Study.
(2) Adjustment Obtained With Wald's Method,

fonth

DEHOUE & G X =2 ey

Average

Sun of
Residuals

-91.63
-73.88
-=58 17
=2, 52
~=26,97
~11,k6
£20.02
#3514
£50.83
£66.19
fel.52
£96.85

Average

-22,01
-18 07
~1k.5h
-10.63
- 6,74
- 2,87
# 5.01
£ 8.86
412,71
£16.54
420,38
Lol 21

+ 0,96
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TABLE XXXVIII

(1)

(1)

Ad justment Adjusted

-0,06
-0,96
-0,96
-0,96
-0,96
-0.96
~0.96
-0.96
-0.96
-0.96
-0.96
-0.96

-0.96

> la;] = 13.66

IR
i

Average

-23,87
-19. k3
-15.,50
-11059
- 7.70

(2)

Ad justment

~1.61
"1 030
-1,02
~0.75
-0,lg
-0,.20
=0.325
-0,.62
-0.90
-1,17
-1.hh
-1,71

(2)

Adjusted

Average

=2l,52
-19.77
-15.56
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seasonal movement 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 seasconal varliations 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 b's approximate a decreasing function of
the level of employment in the given series. That is, the
amplitude of sgeasonal variations (as measured by b) is a decreas-
ing function of the non-seasonal level. This result is para-
doxical, since, in order to use Kuznets methods, he must make
the assumption that the amplitude of seasonal variations 1s an
increasing function of the non-seasonal level of employment.

Wisniewskl'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 units used in the time series) is
constant even though changes occur in the non-seasonal level,
measuring seasonality with the implicit assumption that season~
ality 1s multiplicative over-estimates (under-estimate) the

seasonal relatives, in relation to the seasonal index which
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is an average of these values, when the non-seasonal level is
low (high).

This argument can be 1llustrated using the fictitious
data for the trend-cyclical and seasonal example devesloped in
this appendix, The seasonal index has been computed using
relatives, and b's have been computed for the gross seasonal
relatives for each yeara. The results are contained in Table
XXXIX, It can be seen that the b's are approximately a
decreasing function of the nonfseasohal level. To conclude
from this that the amplitude of seasonal variations is a
decreasing function of the non-seasonal level 1s however erron-
eous since, as we know, the amplitude is the same in each of
the years. The additive or multiplicative test should always
be used before other attempts are made to determine the rela-

tion between the seasonal and non~seasonal movasment.

TABLE XXXIX
Year b Average
Value
1 0.73 251.0
2 0.62 290.0
E 0.77 204,
1. 112,
5 1.33 141.1
Y The seasonal movements in Meat Products satisfy

one of the assumptions on which Waldls method” 1s based, that

2 - See above, Chapter II, pages U5-li6.
%3 - See above, Chapter II, pages 41-43.
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is, monotonic changing amplitude. Neither the seasonal pattern
nor the nature of seasonality strictly satisfy the other require-
ments, but this is not sufficient to obscure the general move-
ment, nor to deprive the results of all significance. The
ad justed seasonal values for 1948-1950, expressed as percent-
ages of the average employment for the period 1947-1951 are
given in Table XL.
TABLE XL
Adjusted Seasonal Values for Meat Products,
Obtained Using Wald'!s Method. Expressed

as Percentages of Average Euployment in
Meat Products, 1947-1951

Month 1948 1949 1950
January £ 4.8 £3.0 2.7
February - kb -2.5 -2, 3
March ~11.3 ~7.0 -6.1
April -13.1 ~2.0 -6.7
May -11.2 -6.9 -5.5
June - 3.8 -2,8 -2.1
July 4 0.8 £0.8 £0.5
August 4 3.0 £3.0 A1 8
September £ 2.4 %2.3 A1 4
October £ 2.6 f2.2 Al.4
November £ 6.1 £5.3 A3.4
December £10.0 #8.9 #5.9

Ampl. of Variations 6.1

=
=

W

w
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