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SEASONAL AND OTHER RECURRENT INFLUENCES ON SHORT-TERM
ECONOMIC INDICATORS"

PROBLEMS TO BE CONSIDERED

of current short-term statis-
tios (i.e. statistics in which information is col-
lected at shorter than annual intervals, namely semi-
annually, quarterly, monthly, etc.) may be disturbed
from period to period or from date to date by a num-
ber of influences, which - to facilitate matters -
are generally referred to as "seasonal influences',
though this 1s not quite an adequate term. To begin
with, it is the purpose of this study to DEFINE these
influences. Then it will be considered whether and in
which way it may be possible to SEPARATE the seasonal
and other recurrent influences affecting the economic
oycle or to "ADJUST" statistical series for the ef-
fects of same. In the first line, it is intended to
give & general view of the problems involved in the
toplo, and additionally to provide clues to the possi-

The oomparability

bilities of having them solved, but not to suggest
final solutions.
Time series derived from short-term statistics

reflect the product of a great number of factora,
part of which act in the same and part of which in
the reverse direction. If it is attempted in theory
to separate these factors, three types are generally
distinguished:

1. Pactors which cause a relatively steady upward
or downward movement of the series under con-
sideration such as the general economic devel-
opment and other relatively continual tend-
encies insofar as they exercise an influence
upon the course of the time series considered.
The joint effects of such'factore are respon-
sible for the general and comparably steady
basic direction of the series, which may be
poeitive, negative, or positive and negative
in turn., This basic direction is frequently
referred to as the "TREND" of the series.
("Busineas cycles® will not be referred to in
this context.)

N
.

Pactors which cause sudden breaks in the move-
ment of the series. Such breaks are caused by
SINGLE EVENTS or by EVENTS WHICH OCCUR MOST IR-
REGULARLY, and which are frequently -thouéh not
always adequately - traced back to the effects
of so-called "exogenous" powers. In this con-
nection, reference should not only be made to
natural catastrophes (such as floods, earth
quakes), but also to legislative or adminis-
trative measures, technical or economic inno-
vations, not to forget wars with their in-
fluences and reactions upon the economy.

Whether a development may cause a "sudden
break" or not depends also upon the length of
the period under consideration. A tendency,
for instance, which gains ground in the course

T) This essay is the slightly modified version of a
memorandum prepared at the Federal Statistical Office
as a paper for discussion of the topics concerned at
the Conference of European Statisticians in Geneva.

.

of three years, may in a way be regarded as a
trend if account is taken of this period alone;
but if the period under consideration comprises
ten years, the effects of the deviating tenden-
cy within the period of these three years would
be regarded as a "sudden break", provided that
before and after this event the general develop-
ment may be called continual.

Factors which disturb the comparison of a time
series over the short run. In this connection,
"short run" refers to periods up to one year,
so that the factors in question are those the
effects of which disturb the comparisons be-
tween semi-annual, quarterly, and monthly fig-
between figures collected at
8til]l shorter intervals. These disturbing fact-
ors may be due to rhythmically (at least annual-
ly) They deviations
which are usually referred to as "SEASONAL
PLUCTUATIONS". But "the seasonal fluctuations™
are only part of the influences which disturbd
comparisons over the short run. IRREGULARITIES
OF THE CALENDAR, which may lead to differences
in the length of periods compared,
the comparison of a 2
riod.

ures as well &as

recurring events. cause

also affect
series from period to pe-

The above mentioned classification of the various
types of factors which are decisive for the movement
of time series involves quite a number of more or less
serious problems. However, it is not the
this essay to discuss these in detail. Within the
scope of this study 1t is only intended to consider
the short-term deviations in the time series mentioned
under 3. and the factors by which they are caused. The
general problems which are involved in an analysis of
time series and part of which are indicated in the
above classification are interesting only insofar as
they affect this partial sector direct.

purpose of

THEORETICALLY, it should be possible to separate
the factors to be considered relatively explicitly, for
their dependence upon the calendar or their rhythmical
(i.e. relatively regular) recurrence are properties,
which clearly distinguish them from the other factors.
However, it will not always be quite so easy to explain
unobjectionably to which factors the so-called "season-
al fluctuations" are due in each individuel case. The
difficulties and problems involved in the questions,
which concern the practical CALCULATIVE separation of
the factoras disturbing the comparisons and their
"elimination" are even more serious. The ides to elim-

inate +the mentioned disturbing factors by appropriate
calculations suggests itself quite easily, <for just
the rhythmical fluctuations may be quite strong in

certain circumstances. Thus they frequently complicate
the interpretation of the individual figures consider-
ably ~ as for instance in a comparison with ad jacent
figures in the same series or with figures in other
serles - and therewith the analysis
over the short run.

of time seriea



For the "elimination"of the irregularities of the
calendar and the rhythmically recurrent fluctuations
of the effects of the fac-
tors by which they were caused are needed. These con-

quantitative conceptions

ceptions are frequently indispensable also for short-
term forecasts, which, too,
siderably by the existence of such disturbing factors.
Accordingly, much is in favour of bhaving +the conse-
quences of the irregularities
the seasonal fluctuations separated and, if possible,
also eliminated. This attempt is frequently made in
economic research work, though it should not be taken
for granted that all people who make such calculative
"ad justments", and particularly "adjustments for sea-
of the meaning
Above all,
there appears to be some confusion on the knowledge
which is provided by the remaining series after these

can be complicated con-

of the calendar and of

gonal fluctuations", are fully aware

and the consequences of these operations.

factors have been eliminated, and quite frequently it
is in & way regarded as an ‘illustration of "the pure
economic development" (at least insofar as this can
be reflected by the
which is only disturbed by the occasional appearance

of "exogenous" factors.

series under consideration) ,

The questions to be discussed can be divided into
the two large groups shown below, though it is
that it will never be possible to separate these com-

true

pletely:

problems which are due to the irregularities of
the calendar;
"seasonal

problems involved in the so-called

fluctuations”,

In detail the following questions are to be inves-
tigated:

1. What are the general characteristics of the ir-
regularities of the calendar, and how do they
affect the comparison of short-term time series?
What are and what are
their underlying causes?

seasonal fluctuations,

What are the
tion of seasonal and other

pre-requisites for the elimina-
recurrent influ-
ences upon time series, amd how should the"ad-

justed" series be interpreted?

Question 3. leads over to two other questions, which

should also be taken into account:

4, How are the methods generally used in the "eli-
mination® of seasonal and other recurring in-

fluences to be judged?

Is it reasonable and justified according to the
considerations that the statistical
short-term series

preceding
offices currently
in some way or other and then publish these ad-

Yad just"

Justed series?

All these will be considered in detail

in the following outlines.

questions

I. INPLUENCES WHICH ARE DUE TO THE IRREGULARITIES

OF THE CALENDAR

A. General Characteristics

The irregularities of the calendar arise from the
facts that the individual months of the year have not
the same length and that the number of Sundays, feast-
days, week-ends, Inde~
pendently of the effects of all other factors referred
to in the previous section, the
series is influenced already by the effects of
alone. They do not only disturd
the comparison between the adjacent figures in the
same series, but also, say, the comparison between the
figures which relate to a given month in different

etc. varies among the months.

movement of & short-
term

these irregularities

years.

The extent of the differences between various time
periods, which are caused by irregularities of the
calendar, can be seen from the schedules given below.
To begin with, those discrepancies have been shown
which are due to nothing but the VARYING LENGTH OF THE
MONTHS :

1. Comparison between a NORMAL YEAR and & LEAP-
YEAR
COMPLETE NORMAL YEAR
leap~year: 100:100.3
First HALFYEAR of a nomal year compared with
first halfyear of a leap-year: 100:100.6
First QUARTER
first quarter of a leap-year: 100:101,1

compared with complete

of a normal year compared with

comparison between the PIRST HALFYEAR and the
SECORD HALFYEAR

in normal years: 100:101.7

in leap-years: 100:101.1

3. Comparison between the VARIOUS QUARTERS of a
year (first quarter = 100)
in normal years: 100:101,1:102.2:102.2

in leap-years: 100:100.0:101.12101.1

4. MONTHS having 31 days in their relation to
shorter months
days: 31 30 29 28
ratio: 100:96.8:93,5:90,3

from month to month can become
even larger when the NUMBER OF WORK-DAYS IS USED AS A
BASIS, namely that number of days which is obtained
after deduction of Sundays, festival days, and public
feast-days2 « In the second schedule, the months with
the highest number of work-days have been compared
with the months with the lowest number of work-days
for each of the years 1950 to 1956. In addition, it
has been shown to which extent the varying number of
work-days can exercise an influence upon the compari-
son over a longer run.

The differences

2) As the relevant regulations are not quite uniform
throughout the Federal Republie of Germany, account
has been taken in this context of the "ecclesiastical"™
feast-days in Hesse.



| 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956
a) Comparison between the months
the following months had the highest number of work-days
l I11, VIII } VIII, X III, X ‘ VII, X I1I, VII 111, VIII 1 VIII, X
work-days 27 27 27 27 27 27 27
the following months had the lowest number of work-days+)
. Iv l v I VI ’ v II,IV,V,VI| II,IV,V,VI\ v
work-days 23 23 23 23 24 24 23
months with the lowest number of work-days = 100
months with the
highest number
of work-days | 17.4 | 17.4 | M7.a4 | M70 | 11205 | 1125 | 117.4
b) Comparison between the guarters
1) the 1st quarter = 100
1st quarter 100 100 100 100 100 100 100
2nd quarter 93.5 98.7 93.5 G4.7 94.7 94.7 94.8
3rd quarter 102.6 104.0 102.6 103.9 103.9 103.9 101,
4th quarter 97.4 101.3 98.7 100 101.3 101.3 98.7
2) corresponding guarter 1950 = 100
1st quarter 100 97.4 100 98.7 98.7 98.7 100
2nd quarter 100 102.8 100 100 100 100 101.4
3rd quarter 100 98.7 100 100 100 100 98.7
4th quarter 100 101.3 101.3 101.3 102.7 102.7 101.3
¢) Comparison between the half-years
1) the 1st half-year = 100
1st half-year 100 100 100 100 100 | 100 | 100
2nd half-year 103.4 103.4 104.0 104.7 105.4 105.4 102.7
2) corresponding half-year 1950 = 100
1st half-year 100 100 100 99.3 99.3 99.3 100.7
2nd half-year 100 100 100.6 100.6 101.3 101.3 100

+) In June 1957, there were only 22 work-days. Accordingly, the difference between this month and the
month having the highest number of work-days increases to 22.7 %. '

It goes without saying that the irregularities by
series is affected are not the
strong. There are series the
course of which is influenced by the NUMBER OF THE
CALENDAR DAYS varying from month to month, examples
(births and
Economic data depend relatively seldom upon
the length of the months
that also in this field there are
to the day,
rupted production (e.g. in the

part of the foodstuffs consumed,
private consumption. the 1nterrelationships
in this field may be assumed to be different. Above
all, it is frequently found that the NUMBER OF WORK-
DAYS influences the production result of certain in-
dustries. For other economic sectors and facts, NUM-
BER and DATES OF PAY-DAYS, main PURCHASING DAYS, or
main CONSUMPTION DAYS may be of special importance.
the number of WEEK-ENDS and FEAST-
DAYS within a month will be more significant than the

which each individual

same and not equally

being certain series of demographic data
deaths).
alone, though it is true
events which are
bound namely milk production, uninter-
chemical industry),

and other items of

However,

For restaurants,
number of work-days.

It will not always be easy to decide whether and
influences which
Thus
it may be assumed that turnover in industries with a

in which way a series is subject to
are due to the irregularities of the calendar.

longer production period will to a wider extent de-

PREVIOUS
in the month

pend upon the number of work-days in the
months than from the number of work-aays
UNDER OBSERVATION.

possible,

In these cases it will scarcely be

clearly to recognize the influences which

are due to the calendar.

at
all affected by the irregularities of the calendar.The

Finally there are economic data which are not

salary, for instance, which an employee Trecelves 18

than it is in
that it

not higher in the months with 31 days
the months with 30, 29, or 28 days,
has not been altered for other reasons.

provided

for the
to the Irregu-

B. Pre-Requisites and Possibilities
Elimination of Influences which Are Due
larities of the Calendar

It is now to be investigated whether and in which

way
the
the
by these influences.

it is possible to eliminate the irregularities of

calendar by relevant calculations so as to make
short-term series observed look as 1f not affected

that the
in such a way that the
disturbed by de-

viations which are caused by the irregularities of the

This means figures of
the series are to be converted

comparison between them 1s no longer

calendar ALONE. In a certain sense it may be said that
this
rable length", though the term "length" must not neces-

would be a '"conversion to time units of compa-



sarily relate to the number of calendar days alone.

The FIRST PRE-REQUISITE for such "ad justments" is
that the time series to be adjusted are ACTUALLY SUB-
JECT T0 INFLUENCES DUE TO THE CALENDAR. Accordingly,
it would Ybe senseless for our purposes to convert
series on the monthly income of salaried employees or
on the payments of rent to months of the same length.
These .facts are ex definitione '“independent of the
calendar", so that such a calculatory operation would
be the very manipulation to bring influences due to
the calendar into the series. May be that the first
pre-requisite appears trivial, but if it is not taken
into account, we may obtain results which can have a
certain sense, but not THAT sense which has been aim-
ed at.

An example has been given in Chart 1 where a pro-
duction series in the construction industry has been
converted to months of the same length. The "length"
of the months has been specified by the number of
work-days. It can be seen at a first sight that on
the whole the series takes a smoother course before
the "adjustment" than it dces afterwards. This may be
due to the fact that in the construction industry

®|NDEX OF PRODUCTION oF MAJOR LLNE?OI';{ THE CONSTRUCTION INDUSTRY
1950 =

250 - 250
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The SECOND PRE-REQUISITE for each adjustment is
that the influenceg due to the calendar can be QUANTI-
FIED., If this cannot be done or only to an insufficient
extent, we must or should satisfy ourselves with rele-
vant verbal references. An example for an influence
which is certainly effective, but can scarcely be ex-
pressed numerically Iis the influence of Sundays and
feast-days (or of the preceding Saturdays respectively)
on the consumption of meat (or the expenditure .on
meat).

The desired quantification is possible in all cases
of sufficient PROPORTIONALITY between a number of days
fixed 1in a certain way and the result under observa-
tion. It goes without saying that this proportionality
must hold ceteris paribus. It exists in a8ll cases
where a statistical tigure changes always proportion-
ately to the length of the period to which it is re-
lated or to the sum of a certain type of days in this
period, provided that ALL other influences are con-
stant. Thus it may be assumed, for instance, that
ceteris paribus the monthly production of milk is
directly proportional to the number of calendar days
per month., In this case, a calculation per calendar
day would make sense and be completely sufficient for
the elimination of the influences which are due to the

@ DELIVERIES oF COW MILllng lI)O%IRlES AND TRADESMEN
50=

e 3CCOTAING To calendar months
160 - === 3ccording fo calendar days 160

0 A LN IALA LA L
MEAVFAYIA!
/ W\

70 70

JH[AHIJHIUHJIHAHUHIUHJH[AH\JH[BH .IHIAHIJIWUH JHIA"’JH‘U”J”’AH‘JI”U”
1951 1952 1953 1954 1955 1956

STAT BUNDESAMT 57- 1397

losses due to teast-days are widely compensated by
performing such work i1n advance or subsequently., In-
fluences due to the 1irregularities of the calendar
are thus suppressed from the very beginning (see also
page 5}; if 1t is dintended to Meliminate" them
though +they do not exist in reality, it must be ex-
pected that the result does not make much sense from
the point of view of the aim to be accomplished. We
see from the example that the conversion gives rise
to distinct peaks not existing before which are due
to the dates of the feast-days during the months of
March through May or June respectively. In November32
there appear to be less distinct additional peaks.
The converted series informs us that for reasons due
to the irregularities of the calendar the work actual-
ly performed per work-day in certain months surmounts
that performed in the adjacent months. This informa-
tion 1s certainly interesting, but 1t was not intend-~
ed to "adjust" the series for the purpose of obtain-
ing THIS information.

3) See footnote 6), para 2.

calendar (see Chart 2). There are other cases where
we may find a proportionality Dbetween the number of
WEEK-days and the statistical figure under consider-
ation. In this case it appears advisable to apply the
calculation per "working day" explained in the next
section. Calculations per "consumption" or "sales days"
are justified if may be expected that the consumed or
s0ld quantities of certain goods are proportional to
the number of days during which +these goods are ex-
clusively or mainly consumed or sold. In the above
mentioned example concerning the consumption of meat,
which also depends upon the number of Sundays or feast-
days per month, a proportional interrelation in the

.strict meaning of the word is certainly not existent,

because meat is consumed not only on major consumption
days or bought on the preceding days respectively.

number of
4)

Matters are different if we consider the
"Sonntagsruckfahrkarten" (Sunday return tickets)
which are sold per month., In this case, it would be
Justified to adjust the series for Sundays and feast-
days.

¥7 In Germany, a "Sonntagsruckfahrkarte" is a special
kind of railway taicket, which is sold only for week-

ends or feast-days respectively and the days preced-
ing them.



It would
to investigate whether the numerous short-term geries

certainly be important and interesting
are influenced by irregularities of the calendar. In

addition, it should be examined which group of days
(calendar days, work-days, consumption days, etc.) is
relevant for the form of an individual time serles.
Apart from that, it should be considered
cases the proportionality between the number of rele-
vant days and the observation is high
enough to justify & simple adjustment for calendar,

days. In those cases where

in which

fact under

werking, consumption, etc.

effective interrelations are available, but an ob-
vious proportionality cannot be recognized, it should
be investigated whether there is another possibility
with a sufficient degree

to obtain the

to quantify the influences

of reliability, in order desired ad-
justment of the initial series for influences of the
calendar also in these cases. 1t
could be thought of a calculation scheme with differ-
ent weights for the individual days, though it may

cases to find an adequate

In this connection

not be quite
weighting scheme. However, it

easy in all
is not intended to dis-
cuss the methodical problems involved in such Opera-
tions within the scope of the present study.

that the INITIAL SERIES
addition to that series
the of the

a number of cases where

Finally it should be said
should always be published in
which has been adjusted for
calendar, for there are quite

influences

nothing is sensible to be used but the 1nitial series
the converted figures cannot re-
to

alone. Accordingly,
place the initial ones; only intended

facilitate their interpretation.

they are

C. Considerations on the Problems Involved in the
Computation of Production Data and Production
Indices on the Basis of "Working Days"

In the publication of industrial statistics it is
endeavoured to eliminate the influences exercised by
the irregularities of the calendar upon the index of
the net value of industrial production by means of &
go-called ‘"calculation according to working days".
These manipulations serve the same aim which was con-
It is
in the individual series which
It has

simple criterion which can be

sidered in the intended to

eliminate fluctuations

previous section.

are due to the varying
been tried to find a

number of working days.

read directly from the calendar without 'further manmip-

ulations, and this is the reason why in general the

number of working days has been regarded as being

to the number of calendar days minus Sundays,
this

to industries with an

equal

festival days and public feast-days. However,
principle has not been applied
uninterrupted production; in these sectors the number
of working days is identical with the number of calen-
dar days. Between these, there is a group of sectors
where for technical reasons production is continued
on Sundays

In these sectors,

and feast-days, though on a curbed scale.
half of the Sundays and feast-days
are regarded as working days.

Since in most sectors it may be expected ceteris

paribus that the proportionality between the number
thus defined and the

sult is sufficient,

of working days production re-

this procedure has already been

applied for a longer time and has proved satisfactory.
It might even be improved by regarding the Saturdays
which in most sectors are free of work in the after-

noon as half working days, too. In addition, there
may be good reason to consider whether it is possible
to separate and eliminate the influences of the calen-
dar in a more adequate way by using hours as a basis,
and not whole days and half days. The required hours
ceculd perhaps be derived from tariff agreements. For
to have

on the distribution of the work-

this purpose it would be necessary, however,
on hand information
for otherwise
the effect of

which are free of work

ing time to the individual work-days,

it would not be possible to estimate
Saturdays or other work-days,

wholly or in part, upon the monthly working time.

A11 these endeavours centering around the gradual
of the
step forward on the way towards the assumed propor-

improvement calculation scheme would mark a
tionality between the working time and the production
and this would

In this connection,

result,
obtained.

in turn improve the figures
"working time" refers
to the number of "POSSIBLE" hours per person employed
according to the TARIFF AGREEMENTS. This working time
differs from the time ACTUALLY worked in the estab-
lishments, and this difference is due to extra hours

and hours worked on Sundays and feast-days. In cases

of short-time work, strikes, etc., we may also be
faced with quite another difference. Accordingly,
fluctuations of the production which are due to a

varying frequency of extra hours or to strikes etc.

remain to be recognizable also after the adjustment.

If the varying frequency of extra hours is interre-

lated with business cycles, it 18 certainly adequate

that they remain effective also in the adjusted
series. In this case, matters are similar to strikes
and short-time work: we are faced with influences

which are not caused by the calendar.

However, matters are different in those cases
where the number of extra hours depends indirectly
upon the irregularities of the calendar, which - as

already explained before - is possible with the pro-

duction in the construction industry (work performed

in advance or subsequently in order to compensate the
In these

the calendar - namely

losses due
two

to the feast-days free of work).

cases influences due to

losses which were caused by feast-days on the one
hand and additional production which was also due to
feast-days on the other widely each
other. The "ad justment" leads to the fact that one of

these

compensate

two components

namely the production loss
caused by feast-days - is eliminated. This elimination
makes recognizable the effect of the second component,
that we
what we wanted to achieve.
but the fact that the

has been neglected. As the influences due to the cal-

which means have achieved the opposite of
This is caused by nothing

requirement of proportionality

endar cancel themselves out to a far-reaching extent,
it is impossible that the production result fluctuates

proportionally to the n?mber of working days or work-
5

ing hours respectively”’.
5) This naturally refers only to months including

feast-days themselves or having feast-days in close
vicinity. For other months 1t may be sensible to
make & calculation according to working days also in

the case under consideration.
4



The
ment of the calculations according to working days by

above mentioned way towards further improve-

as a basis fractions of days or hours
these
we cannot obtain

using respec-

tively cannot be a remedy in cases either.
If proportionality does not exist,
it by such refinements.

These difficulties could be overcome by relating
"POSSIBLE"
hours per person employed according to the TARIFF AGREE-
MENTS, but to the number of hours ACTUALLY WORKED per

person employed. These operations would automatically

the initial figures not to the number of

eliminate all influences of the calendar, and in ad-
dition to these quite a number of other factors, too.
In this

curring influences

connection we may quote some regularly re-
such as the varying frequency of
illness and leave or the peaks of extra hours caused
orders received during
these

initial

by the increased number of

In addition, calculations
from the
of single events such as
though there

In case

certain seasons.

would also eliminate series the
hours re-
that this

of hours reduction,

effects strikes,

duction, etec., is no doubt
would be a disadvantage.
which 1s sudden (and the effects of which are not set
off by an increased number of extra hours), this
method would result in +the fact that the adjusted
series shows a sudden break at the date of the hours
beginning with thas break - it
remains above the
effects of hours reduction upon the production result
would be eliminated. though
not quite so quickly - in cases of a steadily growing

As long as

reduction and that -
the initial series.

Accordingly,
The same would occur -

tendency in favour of hours reduction ‘.

® INDEX OF NET PRODUCTION IN COAL MINING
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6) A relevant example has been given in Chart 3. We
can see how the adjusted series - marked by the sym-
bols used for indicating "rails" - moves gradually
away from the 1initial series. It has been attempted
to balance this divergency by taking into account the
"trend" in the development of working time. The result
was the series ‘"adjusted for the recurring fluctu~
ations of the time actually worked" (broken line). It
is not intended to discuss the methodical problems
involved 1in the determination of the working time
"trend" within the scope of this article.

The series calculated on the basis of working days
shows annually recurring peaks in November, which in-
dicate that extra hours were worked in order to com-
gensate the number of feast-days beginning in Novem-
er.

a method which can be used for avoiding this effect
has not been found, the annual production result, for
to the adjusted

This would certainly

instance, would be higher according

figures than it is in reality.
be a consequence not at all desired in respect of the
aim to be accomplished, namely to eliminate seasonal
and other recurring influences in order to obtain a
serles ‘"adjusted for recurring fluctuations of the
working time".

However, 1his problem does not turn up only in
those cases where the gime ACTUALLY worked per person
employed is used It has already

been said that the method employed so far in the cal-

in the adjustment.

culation per working days can be improved by shifting
the basis to "possible" fractions of days or hours in
accordance with the TARIFF AGREEMENTS. This effects
an increase in the degree of proportionality, so that
more adequate results may be expected at least for
such a shift was made. If meas-

it must be ex-

that period in which

ures for hours reduction are taken,

pected that the improved scheme, too, will gradually

grow worse again, because in each sector concerned

the number of "possible" hours according to the
tariff agreements will steadily decrease. If it is
now attempted 1o secure the requirement of propor-

tionality by currently adapting the calculation scheme
to the new conditions, the above mentioned consequence
The smaller is the
the
smaller do the divisors become, which are used in the
the distance become

must necessarily turn up again.
number of hours accounted for in the scheme,
calculation, and the wider does
between the adjusted and the initial series. However,
if the scheme is not altered,

unrealistic, but the adjusted
rable with the initial series at least in respect of
their levels. In order to get out of this dilemma, it
should be attempted to find methods which permit of a
to the
changing conditions in such a way that, say, the "ad-

it grows more and more
series remains compa-

current adaptation of the calculation scheme
Justed" annual figures do not deviate from the actual
volume of production.

This problem might be solved by employing a cal-
culation according to working WEEKS. The first step
in this procedure corresponds to a conversion accord-
ing to working days (or working hours respectively),
which must CONTINUOUSLY BE ADAPTED to the changing
ﬁorking times according to the tariff agreements. The
figures resulting therefrom relate to the number of
whole or half working DAYS or working HOURS respec~
tively per calendar month, which in each instance are
"possible" according to the tariff agreements. The dis~
crepancies between the converted and the initial series,
which are due to changes in the working time accord-
ing to the tariff agreements, will be overcome by the
second step in the calculation, namely by multiplying
the converted figures with +the number of whole or
half working days (or hours respectively) per WEEK,
which are "possible" according to the tariff agree-
ments, and which have also to be currently adapted to

actual conditions.

In those cases, too, where it is decided to use a

constant scheme there remain quite 2 number of ques-



tions to be solved, which are due to hours reduction.

For instance, endeavours are made to accomplish the
adjustment of wages for hours reduction by regarding
every (or‘every gecond, third, or fcurth Saturday as
a paid FEAST-DAY or an additionally paid DAY-OFF. In
other words, it is necessary to consider the question
whether in a calculation per working day a free Satur-
day should generally be regarded as a "feast-day" or
a "day-off" and thus be treated in the calculation
like a work-day. This latter solution would be quite
appropriate if the free

shift, for in such a case the "possible" working time

saturday is granted by the

does not decrease, which corresponds with the prac-
tice normally applied to other leave, for it is work-

ed in the establishments on each Saturday.

Similar problems must be taken into account also
in the so-called productivity calculations, in which
the production result is related to the work perform-
ed. In this connection it is also significant to draw
a clear line between the time ACTUALLY WORKED and the
working time PAID.

II. INFLUENCES WHICH ARE DUE TO "SEASONAL" FACTORS

A, General Characteristics and Causes of the
so-called Seasonal Fluctuations

It is said that a development is superimposed by
*geasonal fluctuations", when the relevant time series
shows deviations which recur rhythmically. These de-
viations may occur in all series in which figures be-
at least at semi-annual intervals.
fluctuations which follow one another at

an example being the annual peaks

come available
There are
annual intervals,
of turnover in the various 1lines of retail trade be-
fore Christmas. In addition,

rhythmical fluctuations which recur at shorter inter-

there are a number of
vals. The semi-annual agglomerations of interest pay-

the due
the particularly

ments on bonds, which are dates
fixed for the
high payments

each quarter (due dates fixed for tax payments),

caused by
payment of interest,

one month of
the
expenditure
traffic
finally

of income taxes during

increase in
at the end of each week or the high number of

certain types of consumers'

accidents in rural areas at the week-end, and
the peaks which recur daily at about the same time in
the consumption of electricity may be quoted ex=-

amples. It does not appear quite adequate to

as
use the
(somewhat unfortunate) term "seasonal fluctuations "
with all types of rhythmical deviations which are ob-
servable at a certain time per day or at certain days
per week or per month respectively, for the +term
"geason" relates or should relate to certain PERIODS
OF THE YEAR, and not to any other periods of time. It
should be endeavoured to clarify this terminological
question. To facilitate matters, however, we have
study the
term "seasonal fluctuations", even though the follow-

to all types of rhythmical

continued using in the present familiar
ing considerations relate

fluctuations.

The ideal would be
fluctuations

that the so-called
the same

geasonal

occur each year at date and

without This constant in-

tensity can be

changing their intensity.
both absolute
level of the series).

and relative (e.g. in

relation to the In the former

case, the seasonal fluctuations 1lie inside a band
(measured perpendicularly) of unvarying absolute
width, while in the latter case the width of the band
changes with the general movement of the series. (In
a logarithmic scale, the amplitude would remain con-
stant also in this case.) In such an ideal case, the
centre line of the band would be identical with the
movement of the time series, the latter being affect-
ed only by

events”, However, such an ideal case will scarcely or

"trends" and '"non-recurrent and random
never occur in practice for reasons which will be ex-

plained later.

But what are the causes to which seasonal fluctua-
tions are due? As a rule they can be traced back to a
complex of causes which may be gquite complicated, and
from which certain individual causes may be clearly
The factors which

cause the fluctuations which recur at regular inter-

recognizable. originally use to

vals may be classified as follows:
1.

NATURAL CAUSES which are coherent with the course

of the year, or, in other words, with the orbit
of the earth around the sun. In this connection,
reference should first be made to the different
length of day-light during the course of a year.
In addition, this group includes the influences
of the changes in the climatic conditions, which
are due to the seasonal rhythm. They are reflect-
ed by fluctuations of the temperature, by vary-
(it
and perhaps also by par-

ing frequency and type of precipitations
snows only in winter),
ticularly heavy storms in certain seasons (spring
A casual

in this

which may become effective

storms at the sea-shore).
of the

causes

and autumn

consideration causes included
category -
separately,
that the degree of their regularity gquite
different. This refers to both the promptness of
their
regular and necessary is nothing but the season-
al
ment of temperature is already much more irregu-
that it is
1t is in winter, but we
which of the

frost will set in, nor is it pos-

but also together - already reveals
is
occurence and

their intensity. Entirely

change between long and short days. The move-

lar. It may certainly be expected

warmer in summer than
can never say for certain during
winter months
sible

the cold weather, which will put a stop to water

to make a prognosis on the intensity of

transport or out-door work. Strictly speaking,
either that the

fall in temperature is sudden and heavy. The in-

it is not absolutely necessary

tervals at which the other causes such as precip-
itations, storms, etc. turn up in the course of
the so that
there is good reason to ask whether it is justi-
fied at all to have
larly recurring events".

seasons are even more irregular,

them included in the "regu-

INSTITUTIONAL CAUSES are due to facts which were
established by men, examples being the time pe-

riods covered by the fiscal or by the scholastic



years, the
and exhibitions, the usual
ties, the due dates fixed for interest
payments, the determination of public feast-days,
and quite generally the fact that in accordance

tes of regularl recurring fairs
y

pay-dates of gratui-

or tax

with legal or tariff provisions it is not or not
sold on Sundays and feast-
days as it is Provided that
these institutionally determined facts actually
recur each year at nearly the same date, their
effects are, not different from
those of the natural causes., there is
the essential difference that the former are the
results of more or less arbitrary human decisions
shifted to

another date, or replaced by other regulations.

so much werked nor

on week-days, etc.

in principle,
However,

and can just as easily be cancelled,

The which disturb short-term
comparisons is increased by the complex of influences
which have been dealt with in Part B of this essay,
and which are due to the IRREGULARITIES OF THE CALEN-
DAR. As they stand, they cannot be compared with the
natural or institutional mentioned before,
though they must by no means be neglected in the anal-
elimination of seasonal fluctuationa. 1In

the irregularities of the calendar should

number of factors

causes

ysis or
principle,
always be analysed and eliminated before the "season-
al™ influences are attempted to be isolated.

The basic causes mentioned before show quite dif-
ferent effects. They can directly affect the figures

which are to be measured, but they can also become

effective indirectly through other facts, e.g.:

1. BIOLOGICAL EVENTS

The natural causes such as the climate exer-
cige their influence, say, through the biologi-
cal event of growth upon the level of the agri-
cultural production and the time at which it be-
comes available. Another example is the influence
which natural factors exercise through the fre-
quency of diseases varying from season to season

upon the extent of the labour force.

HUMAN CONDUCT

In this connection mention should be made of

regularities such as taking leave during the
summer months or during those winter months for
which sufficient snow may be expected. 1In addi-
tion, customs and habits such as meking gifts at
purchasing certain wearing ap-
or participating in

Such a conduct

certain feasts,
parels in
carnival festivals come to mind.
becomes effective if and because certain natural

certain seasons,

or institutional facts are existent. Matters are
gsimilar in the reaction of people to influences
of the weather by the selection of clothing, the
heating of dwellings, etec., and in their reaction
to special incomes such as

gratuities.

regularly recurring

TECHNICAL AND ECONOMIC POSSIBILITIES

Natural and institutional fectors are reflect-
ed also and economic
possibilities,

For instance,

by the scope of technical
on which they exercise an influ-
affect
production possibilities in the construction in-

ence. natural influences

dustry (interruption of out-door work caused by
heavy frost), and in certain lines of retail
trade the possibilities of sales are clearly in-
fluenced by the institutionally determined dates
of feast-days.

The natural and institutional influences and the

influences due to the calendar may simul taneously
affect several of the events or facts referred to
above, The INSTITUTION of leave, for instance, which

in respect of the period of the year at which it is
taken is subject to NATURAL influences in connection
with HUMAN habits, may lead to an obvious decrease in
the PRODUCTION POSSIBILITIES on the labour intensive
sectors during the summer months (business holidays,

it is quite possible that techni~
possibilities exercise an influence
upon human reactions.

ete.). Vice versa,
cal and economic

Chart 4 is to illusirate these argumentations. It
shows, how the natural and other "basic causes"affect
the recorded facts through biological events, human
conduct and influences upon technical and economic
possibilities, and how +these individual elements nay

® SCHEMATIC DOCUMENTATION
OF THE INTERPLAY OF DIFFERENT CAUSES FOR

SEASONAL AND OTHER RECURRING INFLUENCES
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be interrelated with one another. Special reference
has been made +to the influences due to the calendar
because of their above mentioned and partly deviating
As the text, the scheme does not
claim to be comprehensively inclusive
fixed the limits between the
unobjectionably. It is

causes can

characteristics.
nor to have
various factors quite
intended to show, how
.be from which the so-called
and to which dis-

only
complex the
"seasonal fluctuations" originate,



turbing influences the short-term series is subject.

These considerations may now be concluded by an
illustrative example on retail turnover in clothing
during the month of July. To begin with, this type of
turnover is influenced by the institutional fact that
the seasonal closing-out sale of summer articles takes
place or begins in July. In addition it is of impor-
tance how the date of the sale and the
dates of the pay-days, which also depend on institu -
tional decisions, are related to each other. Natural
influences as for instance conditions
before and during the sales period are most decisive,
summer-like during the

closing-out

the climatic
too. If weather was warm and
months of May and June,
been sold out before the closing-out
sale is started. But if weather was cold and rainy
during these months and gets hot in July, the majori-
ty of bathing costumes will probably be sold during
the closing-out sale., Part of the institutional caus-
e8 become effective together with influences which
are due to the calendar. Apart from that it should be
borne in mind that the time measure varies from month
to month; July, for instance, is a "long" month. The
basic referred to above exercise their in-
fluences through human conduct (e.g. through the habit
to prefer acquiring certain clothing in summer and
particularly during the seasonal closing-out sale or
the tendency to purchase more readily after pay-days)
and through technical and possibilities
(which are coherent with the number of sales days in
July) upon the level of turnover. These types of
turnover may also be influenced through biological
events. In rurel areas, for instance,
clothing depends upon the income of farmers which
fluctuates rhythmically according to the harvesting
period.

the majority of bathing cos-
tumes will have

causes

economic

turnover in

The effects of the interrelations set forth above
and illustrated in the scheme will vary with the
facte on which information is collected, for the im-
individual factors may be quite dif-
In addition, the interre-

portance of the
ferent from case to case.
lationship between the individual factors which be-
come effective and the fact to be measured can be
both flexible and inflexible. For instance, the be-
ginning of frosty weather and the level of production
in the construction indusiry are closely interrelat-
ed with each other, while there is only a vague inter-
relationship between the out-door temperature and the
of people going to The less
rigid are the effective interrelationships between a
basic cause and the fact under the
less distinct and the more irregular may the rhythmi-
cal fluctuations be in the end.

number the pictures.

consideration,

In this connection, mention should be made of the
difficulties which are brought about by the "seasonal
fluctuations" when PRICE SERIES are to be COMBINED TO
PRICE INDICES. If price movements are to be recorded
separately, the price series are combined by means of
constant weights. But if actual
year is subject to heavy seasonal fluctuations, there
is the danger that the
ceases to be realistic in certain months.

turnover during the

constant quantity pattern
This is an

-9

index problem which is closely connected with the

topic of the present study and which is worth con-
in connection with the
for the deflation of
semi-annual figures resulting from na-
though it is true that relevant in-
vestigations Federal Statistical

Office have revealed that the quantitative importance

sidering, and particularly

computation of price indices
quarterly and
tional accounts,

conducted at the

of this question must not be overestimated.

B. Pre-Requisites for the Elimination of Regularly
Recurring Rhythmical Fluctuations

It may be said that more or less distinctly it is
the opinion of meny people that an "adjustment for
seasonal fluctuations" aims at the complete elimina-~
tion of the regularly recurring deviations in & time
series., It is desired to obtain &a remaining series
which shows nothing but the effects of the trend and
If the trend is
"remaining

of random and non-recurring events.
eliminated additionally the component”
must not be" influenced by anything but the non-re-
current and random effects. However, THIS is an aim
which can only be achieved under very restrictive
conditions. In theory, the regularly recurring devia-
tions in the time series can only be eliminated com-
pletely if the influence of all factors which are in-

effective can be quantified., If this can
the series which remeins after the applica-

dividually
be done,
tion of a suitable calculetion method must actually
be free of all rhythmical deviations., But it may be
said that owing to the complicated interrelations al-
ready explained before, it will only be possible in
very few individual special cases or not at all to
quantify 211 factors which exercise any influence,
But if it is intended nevertheless to meke an ad-
justment for seasonal fluctuations in the strict
senee of the word, it becomes necessary to search for
compromise solutions., In this connection it could
first be thought of a REGRESSION ANALYSIS,
to which the movement of certain independent varia-
bles is the explanation for the monthly figures of the
These independent variables would also in-
clude those which are directly connected with factors
by which seasonal fluctuations are caused. If the
seasonal fluctuations of these variables were removed
(e.g. simply by tne calculation of averages), we
should be faced with the fact that the influence upon
the dependent variable

according

series.

under consideration were con-
in other words the corre-
subject to
compared with the

stant from month to month;
sponding time series would no
seasonal fluctuations.
posaibilities this method
appears to be rather hypothetical, too, and again it
must be said that a complete elimination of fluctu-
ations can be achieved by this method only in certain

longer be
But when

which exist in practice,

circumstances. Among other factors, this is due to
the fact that the of the regression
equation are based on averages, which absorb part of
the peculiarities of the individual years.,

coefficients

If exceptional cases remain unconsidered,
be assumed that a complete
fluctuations in the above

it may

ad justment for seasonal

sense can scarcely be



realized. 3But if the claims wuare reduced or the aim
somewhat altered it is quite possible to find calcu-
lation methods which facilitate the analysis of the
rhythmical fluctuations and the whole analysis of
time series. In this connection mention should i1n the
first place be made +to the method of calculating
"SEASONAL INDICESY. This method corresponds to the
measurement of the development between two dates in
ONE single year on the basis of the AVERAGE develop-
ment between the corresponding dutes in SEVERAL years.
If the average development reflected by the seasonal
index (which, though not quite correctly in all cases,
is regarded as "normal") 1s eliminated from the ina -
tial series, the remaining series can be free of sea-
sonal fluctuations only in exceptional cases. Such an
exceptional case exists when the following require-
ments have been met:

1. The natural and institutional factors as well as
the factors due to the calendar must each year
become effective at the same time and be equally

intensive.

2. The biological, technical and economic events
through which the original seasonal factors
exercise an influence upon the time series con-
sidered must each year become effective at the
same time and 1n the same combination and must
take the same direction and be of equal intensi-

ty.

3. It must be possible to eliminate the trend and
the influences of all one-time and random effects
already before the seasonal index is computed,
so that they are no longer able to influence the
picture of the average development Dbetween the
various dates.

It may scarcely be expected that all these pre-
requisites, and particularly the pre-requisite men-
tioned under point 3., can be found in many cases,
and not even approximately. Acoordingly, the remain-
ing series will seldom be quite free of seasonal in-
fluences, and their effects will correspond to the
extent to which they are below or above the "normal"
development7). In addition, the picture of the trend
and the one-time events which should remain after the
"adjustment" for seasonal fluctuations, can also be
distorted by the fact that these influencing factors
have slipped into the computation of the seasonal in-
dex to a more or less wide extent.

But despite all these considerations, the conver-
sion of a series by means of a seasonal index must not
be rejected on the whole. But before starting such a
calculation, we should make sure that we do not get
too far away from the requirements mentioned above,
and in addition we should not refer to the remaining
series as "adjusted for seasonal fluctuations". Apart
from that, the remaining series must not be regarded
as final either, but it should be considered which
factors could still be effective.- The next section

7] This can certainly be a desired effect in those
cases where seasonal effects above or below the
averaze ure desired to be included in the random or
one-time events,

contains some examples which illustrate the problems
involved in "adjustments" for seasonal fluctuations
by means of the usual methods, which should only be
used with great care.

But 1f sufficient care is taken, the adjustment
by means of a seasonal "normal" remains a reasonable
and somewhat indispensable implement for the analysis
of time series. Apart from this, a seasonal 1ndex
alone can already provide significant information. In
short-dated forecasts it supplies expectations, which
together with other clues may facilitate the look in-
to the future.

C. Critical Remarks on the Methods Generally Used
in the Elimination of Seasonally Recurring
Influences

1. Comparison with the "corresponding month in
the previous year"

This method is simply a month to month calcula-
tion of the rate of growth in comparison with ‘the
corresponding months in the previous year. If these
rates of growth are compared with one another, we ob-
tain a picture which frequently illustrates the de-
velopment under consideration much more distinectly
than the initial series itself, This is an adequate
method particularly in those cases where the compu-
tation of a seasonal index appears not to be justi-
fied. But again care must be taken in the interpre-
tation of the results. A change in the series of the
rates of growth, for instance, must not necessarily
indicate a change in the direction of the general
tendency reflected by the initaal series. There are
8%ill further possibilities of a misinterpretation,
which can be seen from the following schematic exam-
ple.

®  SCHEMATIC EXAMPLE FoR THE METHOD oF COMPARISON
v WITH THE CORRESPONDING MONTH INTHE PREVIOUS YEAR ),
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Chart 5 shows, how ONE single occurrence in the
quite steady course of an initial series i1s TWICE re-
flected in the relevant series of the rates of growth
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compared with the corresponding month in the
In that year in which the single oc-
currence appeared, the development of the rates of
growth reflects 1t accurately. In the year following,
which in reality is not affected by this occurrence,
the series of the rates of growth deviates once again,
though in the reverse direction. Such a reaction may
quite easily lead to a misinterpretation, because in-
convenient influences of single occurrences are easily
neglected 1in practice, so that unsound results are

when
previous year.

obtained.
Though according to the example this method of
making comparisons with the corresponding month in

the previous year does not appear very satisfactory,
it must be borne in mind that this method, which can
still be improved, offers most interesting and valu-
able possibilities for +the analysis of time series.
It frequently provides information by simple means,
which cannot be more reasonable and precise when much
more complicaeted methods are used.

The "elimination" of seasonal fluctuations
by means of seasonal indices

2.

The methods generally used in the elimination of
seasonal fluctuations are:

1. the so-called ™method of link relatives" (per-
sons), the calculation of which is relatively
clumsy;

the application of moving averages; in this pro-
cedure the absolute or relative deviations of
the initial values from +the moving average are
used for estimating seasongl move-
ment.

the average

To facilitate matters, the following examples have
mainly been computed according to the second method,
and account has been taken of the ABSOLUTE differences
between the initial series and the trend. The "re-
maining component™ represents, in each instance, the
deviations of the series "adjusted for seasonal fluc-
tuations™ from the trend, which in this example is
represented by a moving average of twelve months. The
problems involved ‘in this type of a "trend" calcula-
tion will not be discussed in detail within the scope
of this articlea), for it 1s not intended in this
context to explain the calculation methods as such,
but to study the question whether it is adequate in
each case to use them for "adjusting" series for sea-
sonal <fluctuations. This is the reason why in the
first line it has been shown how easy it is to obtain
misleading results 1if the usual methods are employed
without regarding them critically beforehand. Accord-
ingly, the following have been chosen in
such a way that certain risks become clearly recog-
nizable. But this emphazising of the negative side
must not be taken for an absolutely negative criti-
8) The calculation of moving averages of twelve
months, for instance, involves a calculative shift
forward or backward of the effects of certain events,
which is not justified in all cases, and which is par-
ticularly distinct in cases where the general develop~-
ment is interrupted by a sudden "break"™ or "crack"

Another danger is that in certain series the moving
average may still contain some seasonal effects.

examples

-11=

cism. It is only meant as a warning.

a) The results may involve a great number of
problems if the seasonal fluctuations are
of changing intensity

It can be seen from Chart 6,
year the fluctuations of the production in the
dustry group "Stones and Earths" grow more and more
intensive. If the seasonal fluctuations are eliminat-
ed by methods generally used for this purpose, we ob-

how from year to
in-

tain a seasonal "normal", which in a way must be re-
"improper average". When compared with
the deviations of the initial series,
curve deviates too widely during the first years and
too slightly in later years. Thus we obtain - after
adjustment by means of the computed seasonal index -
component which is still far from being
free of effects of seasonal factors particularly dur-
ing the first and during the 1last years. At the be-
glnning, the seasonal fluctuations are reflected by
the remaining component in the reverse direction (as
long as they are below the average of the period un-
der consideration), and later-on it is vice versa.
Thus 1t may be said +that to a certain extent ths re-
maining

garded as an
the "normal"

a remaining

component becomes the
intensity of the seasonal deviations.

®
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In our example, +this is not only the case when

the most simple method (computation of an index on
the basis of the ABSOLUTE deviations from the trend)
is used, but also ~ though not so distinctly - when
the index calculation is started from the RELATIVE
deviations from the trend, or when use is made of the
method of link relatives
quate in this case.

which may appear more ade-



b) The results are influenced by a time shift
of the influencing factors

If the dates at which the various factors become
effective shift, after the
elimination of the seasonal influences may still show
deviations which are closely connected with the facts
to be eliminated. A relevant

the component remaining

example has been given
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in Chart 7. It shows how a gradual change in the pay-
ment habits of motor vehicle tax (changing over from
annual to gquarterly advance payments) alters the dis-

tinct seasonal fluctuations in such a way that their
elimination by means of the usual methods

If this is not taken into account,

involves
serious problems.
we obtain a "remaining™ component which 1is clearly
affected by the continual structural change.

Similar
intended to "adjust"
the effects of seasonal factors - relates to
heterogenous sector, an example being the index of the
net value of industrial production. In this index,
industries have been combined which in part are sub-
ject to completely different seasonal influences. If
the proportions of the individual industries shift,
certain fluctuations will be reflected more strongly
on the total average, while others will be weakened .
This means that the rhythm of the total index is al-
tered, and this
upon the remaining component in a similar way to that
described in the previous example. These effects of
shifts could be reduced by stert-
for seasonal
of the individual industries, and

consequences must be expected if it is
a series which ~ with a view to
a very

in turn may exercise an influence

general structural
ing the adjustment
production indices
not from the total

influences from the
index.

Problems which are coherent with the time shift
of influencing factors arise also from an endeavour
to "adjust" retail turnover which depend upon the
dates of feast-days. Any index calculation which does
not account for the fact that the MOVABLE FEAST-DAYS
do not, fall to the same month must
lead to improper averages and therewith to a bias of
the remaining component. As the movable festivals can

in each year,

- ed by a
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only fall to two different months, we can evade this
difficulty by combining the two months concerned. An-
other possibility would be to calculate two indices,
one for those years in which Easter is in March, and
one for those in which Easter is in April.
this grocedure requires that longer series are avail-
able?). But even 1f this is donme, it is still impos-
gible to eliminate those influences which are clearly
recognizable in some series and which are due to the
varying date of a festival INSIDE the same month. For

the movement of retail turnover in choco-

However,

instance,
lates and sweets shows clearly that great part of the
Easter business falls to the month of MARCH when
Easter is in early APRIL.

¢) The results may be influenced by the method and
the time basis selected

For the production of footwear two seasonal indi-
ces were computed in different ways (Chart 8). Simi~
lar to the one of these
indices was based deviations
from the trend. The other index was computed by means
of several meving so that +the seasonal
fluctuations were in a way split up into several com-
ponents of different periodicity in a similar way as
it is the case in the "harmonic analysis™. Though it
is true that - after the combination of the individ-
ual components of the second method - the indices
thus computed reflect the basic seasonal movement re-
latively uniformly, part of the remaining series de-
viate from one another to quite a considerable extent.
These differences indicate that the knowledge provid-
"remaining” component and therewith also by
an "adjusted" series may be very doubtful, which is
also due to the upon the calculation
method.

two examples given before,

on averaged absolute

averages,

dependence
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In certain cirsumstances, it is possible that the
remaining components vary considerably with the TIME
PERIOD on which the seasonal calculation is based. A

relevant example has been given at the bottom of
9) The use of longer series does not at all offer ad-
vantages only, for according to their nature they are
10 a wider extent subject to influences of gradual
structural shifts in the way mentioned before than it

is the case with shorter series.



Chart 6, though it account that
the calculation of

could only be based

must be taken into
the individual
on a smaller number of years.

seasonal incides

Whether and to
reduced by the use
only be said from case to case10 .
be possible to establish generally valid rules.

which extent these dangers may be
complicated methods can
It will scarcely

of more

ONE recommendation, however, may be regarded as
generally valid: Before a series to Dbe adjusted for
seasonal fluctuations by means of & more or less me-
chanical calculation method is approached, it should
be attempted, if possible, to eliminate certain flue-
tuations already beforehand by making use of the ma-
terial available in each instance. The varying number
of working, or consumption days, etc. are
the first to come to mind (see also Section II B),
but it should be stressed again that an elimination
of these influences must not be mistaken for an elim-
ination of SEASONAL fluctuations. It is only intend-
ed to remove, if possible, the disturbances which are
caused by the irregularities of the calendar before
other calculations which aim at "elimlnating™ the

actual seasonal fluctuations are begun.

calendar,

In addition, there are other possibilities which
should be utilized before
are employed. It would, for instance, be possible to
eliminate quite a number of fluctuations from the de-
velopment of deliveries of cow milk by making use of
the information which is available on milk production
per cow, after the conversion agccording to calendar
days has been made. (In these proceedings, the long-
run development of these yields would have to be elim-
inated,) The somewhat mechanical part of the elimi-
nation of seasonal fluctuations will then have tc be
made only for the remaining fluctuations. Due account
would thus have been taken of the fluctuations (due
to seasonal <factors reflected by the ‘"productivity"
of cows) eliminated in advance, and this at their
accurate date and with their actual intensity. This
might have reduced the danger to obtain improper aver-
ages, and the
provide such a wide range for misinterpretations.

purely mechanical methods

"remaining component" may no longer

As another example the possibility of an "advance
adjustment" of index series of industrial production
by means of the average working hours per worker may
come to mind, in which ~ the problem of
hours reduction must not be neglected. (This possibil-
ity has already been discussed earlier in the text.)
In this way it would be possible, already to adjust
the index series of production relatively adequately
for the influences of some events which recur regular-
1y though not always at the same date and with the
pame intensity as, for instance, the dates of Sundays
and feast-days,

a procedure

the varying frequency of leave, 11l-

ness, and extra hours, etc., before the seasonal in-
10) There are certainly methods in which account is
taken of +the peculiarities of the individual series
in a more adequate way. The procedures which appear
to be particularly adequate are those based on the
regression analysis, though it is true that the pur-
pose which they serve is not so comprehensively in-
clusive as that described on page 9; see "Monatsbe-
richt der Bank deutscher Linder®, 3/1957, p. 40 ff.
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dex is computed.
III. COMMENTS ON THE CURRENT CALCULATION AND PUB-
LICATION OF SERIES "ADJUSTED FOR SEASONAL
FLUCTUATIONS® BY THE STATISTICAL OFFICES
The computation of "seasonal indices" as well as
the imperfect attempt to eliminate
ations may be quite

seasonal fluctu-
adequate implements in the enal-
ysis of +time series for the purpose of procuring
reasonable information. But these implements, as they
stand, must not be employed with each individual time
series. Examples of an unreasonable application of
me thods for the

have

"elimination of seasonal influences”
If in a
certain case are considered to be
adequate, faced with the
that method which promises to provide the information
taking
the series concerned.

teen given in the previous section.
such calculations
we are problem to select

account the
Both the deci~-

gion whether to make an"adjustment" and the selection

required, simultaneously into

peculiarity of

of the "best"™ method may be arbitrary to a consider-
able extent. This may result in a far-reaching de-
pendence of the results upon the method selected, and
this is the reason why in many cases the figures can-
not be used in a reasonable way unless thecalculative
operations are thoroughly known.

It is not at all adequate, simply to refer to a
series which has been divided by a
as a series "adjusted for seasonal fluctuations".This
is misleading and technically wrong, for it is quite
possible in certain circumstances that the "adjusted”
series contains all regularly recurring rhythmical
deviations of the initial
in which these real
below the average of several years.

"geasonal index"

series in the same extent
seasonal deviations are sbove or
Without any fur-
ther and thorough investigation 1t cannot be said
that the remaining series shows +the general tendency
of develdpment interrupted by single and random events
(or the single and random events alone after the elim-
ination of the "trend"). The impression that it does,
can easily arise if such serles are simply referred
to as Mgeries adjusted for seasonal influences". In
addition, the use

easily induce the user to neglect dimportant problems

of series already adjusted may

of evaluation.

If the decision were reached to publish certain
series which have been "adjusted"by a seasonal index,
these series must in all events be accompanied by the
initial series and a description of the method used.
On the one hand, there are many purposes for which
the non-adjusted initial figures are more adeguate
than the so-called "adjusted"ones. On the other hand,
of statisties should be able to make other
calculative adjustments for seasonal “fluctuations if

thege appear more adequate to him for his own research
work.

the user

In addition, it should be considered whether the
publication of "adjusted series" could be replaced by
the publication of references to seasonal influences
and influences due to the calendar which may have be-

come effective. Insofar as this appears justifiable,



these references could also be given in quantitative

terms. As regards series with actually distinct and
regularly recurring fluctuations it should be consid-
ered to have them accompanied by seasonal '"normals".
This solution would not give rise to some of the ob-

jections mentioned before.

Before a final answer can be given to the question
concerning the current publication of "adjusted" se-
ries, the avallable chort-term series have to be in-
vestigated in

extent they

order to find out whether and to which
are influenced by irregularities of the
calendsr and by seasonal factors. Then it would have
1o be individual
accordance with the

sent study whether the effects of these influencesare

investigated in each case and in

criterions described in the pre-

so as to permit of their "elimination" by the methods
It may already be
will not stand
In cuch cases it would have to beconsider-

usuarly employed for this purpose.
sald on
this test.

this stage -that many series
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ed whether there
vide more azdeguate results.

are other methods which might pro-
When in individual cases
reasonable possibilities for the adjustment of series
cannot be found, it goes without saying that a statis-
tical office must not make calculations of this type
nor publish the results which in certain circumstances
better to
great an amount of informa-

may be It appears refrain
from trying to derive too
tion from the

ysis should be based upon

misleading.

short-term development, =2nd the anal-

longer periods.

Finally it
sions

should be
of a greater number of short-term

said that current conver-
series re-
quire time and money. Even in those cases where such
conversions appear sensitble and adequate, it must be
examined beforehand whether +this work can be done
with the available facilities in a way which does not

affect the required actuality of the initial figures.

Dr. Gerhard Flirst / Dr. Hans Spilker



