
58

2602

FEDERAL
STATISTICAL

OFFICE

BUNDESREPUELIK
DEUTSCHLAN D

ST I 5 C H E S
DESAMT

a

5

ü'L
Seasonal and other Recurrent lnfluences on

Short-Term Economic lndicators

s812602s

a a

PUILISIER8: W. l(0lltHAI il E R sTUTTGART

B

ffi



No.5 . Published in April 4958

Title of the Origlnel:

"Störungen der kurziristigen Wirtsüaftsbeobachtung
durch jahresz€itliche und andere wiederkehrende Einflüsse"

published i! "Wirt8chaft urd Stalistik", gth Yeor, N6w Sories, Volum€ 4, Ap.il 1957

Translaled at the Federal Slatistical Orfice, Wiesbaden, by nrika Noering

Consulneß' Expenditure

Index oi the Net Value of Industrial Prodirclio.

G.oupingol ComInodilies

Conslderations on the Census Prog.amme 1960

Under preparatiotr: The Stalislical Unit in Ecoromic Slatistics

German Sample Suneys

e
t

(s+ 33 6 a)

58126 02 e



SEASONAT AND OIHER RECURR.ENT INFTUENCES ON SHORT-TER.TI
ECONOffilC INDICATORS')

PROBIEUS TO BE CONSIDERID

Ihc oolDarabll1ty of current Ehort-tern Etatls-
tlor (1re. atatiatlce 1n vhlch lnforaatloD ls col-
loot.al at aborter thaD annuEl lntervals, uaoely seul-
allually, quarterly, nonthly, €tc. ) uay be tlisturbed
frou p€r1oal to period or fron date to date by a nru[-
ber of lntlueaoea, rblch - to facll.ltate nettera -
are gen€rell,y r€ferr€al to ag rseasonal lnfluenceetr,
tbough tbtg 1g aot quito an ailequatc tero. To begln
rlth, 1t 16 tho pulpo8o of tbls atu<Iy to DEFIIIE thegE
taflugaoca. lben 1t 1111 ba consialerod whether and 1n
rblob taJr 1t uay b€ posslblG to SEPA.B.AIE the EeasonaL
l[al othar r.ourront lntluences affectlng the econonlc
o!ro1. or to rlDirugIn EtatlEtlcal EerlsE for tbe af-
frots of eare. fa tbe flret l{ne, 1t la intendett to
glv. a goncrel v1€r of tbo problens lnvolved 1n the
toplo, and aaldltlona\y to provltle cluea to tb8 posEl-
bllttler of haylng tbon eolverl, but not to auggeat
Itnal rolutlonr.

ltue rcrlcr ilerlverl fron short-terE etatlatlca
ralloot thc proiluct of a great DuDber of faotorr,
Dsrt ot rblch aot ln th6 EaDe and part of rhtch 1n
tbr rrverae dlrectloa. If lt ia atterptcal 1n theory
to tcparate thcsa factora, thr6€ typeo are tenerelly
illatlngulrbeil r

1. lactorr rhloh cauoc a relatively steady upward
or rloranaril [ov6[eat of the serles under con-
alihretloa rucb a8 th€ ten€reI econoDlc rlevc1-
oDroEt ald othcr relatlvcly contlnual tend-
alolat lnrofer aE they erorclso sn futfluenca
uI,oD tb! courle of the tlue eerler coBslal€reat.
!h. JolDt offcotE of such. factorE ale r€apon-
ltbIo lor tbo getrerel anat conperably steady
baalo dlrcctlon of the !erle6, xhlch nay be
poaltlve, trogatlve, or poeltlve antl nsgetlvo
1D turr. Ihle baalc ttlrectlou ls frequently
rcr.rraal to aE tha ilREtrDn of th6 Eerl€a.
(tr&lalneaa oyclesn 1111 not be referrerl to ln
thla oontert. )

2. laotorg rhlch cause suddan broaks fu the uove-
Eslt of tbe Eerles. Such broaka arc oaueed by
SIXGID EYltrIs or by EVEilIS IEICE oCCUR f,OsI Ix-
BEOUIABIY, anil rhlch arc frequently -.tbugh uot
elraya atlequat.ly - traqcd back to thc .ffcot!
of eb-oa1icil nerogenouai pouerr. In thls oon-
aectlon, reference should not oEly be nade to
natural catestropheo (euch ee floods, earth
guakes), but alBo to leglslatlyo or aalnlnls-
tratlvc leaoures, technlcal or eoonoulc lnno-
vatloas, not to forget rarE sith their ln-
flucucea and reactlona upon the econony.

mtrth€r a developnent Day cauoe a rsuddea
breaki or not dopcDdr also upon the 1ength of
thc perloal u.nder conBialeration. A tenaleacJr,
for lnateDce, rhlch galna ground iE the courac

fiatrfEf-caaay 18 the ellghtly uodlfleil verglon of auenoraadun prepared at the Fetläral Statlstloal 0fflceaa a_paper for dlecugslon of the toplca concerrred attbe Confereaoe of European Statlstlcians 1u Genova.

of three years, nay 1n a way be ragaraloal a! a
trend lf accou-nt ls teken of thle perlod ELonol
but if the perlod unaler consld€ratlon coDprl8eo
ten yearo, the sff€cte of the devlating t€ndeD-
cy wlthin the perloal of these three years rouJ.al
be regardetl as e |tsualtlen brcakn, provldctl thet
before and after thlE eve[t the general deveJop-
nent uay be caLlert contlnual.

J. Factora whlch digturb ths oonparlaon of e t1no
eerieg over the ehort run. In thls coraectlon,
ishort runi referg to perloite up to one yeBr,
Eo that the factors ln queation are those the
effect8 of whlch dl8turb tb6 coDperl8otra be-
treen aeul-erutueL, quarterly, end nonthly flg-
ureo e8 well d6 between flgures collected at
gt111 shorter lntervala. IheEe disturblDg fact-
ors nay be due to rhJrtbrlcally (at 1east anlrual-
1y) reounlng events. Ihey cauae aleylatlotri
whleh are u8ua11y referrcd to a6 iSEASOUAL

tr3UCTUAIIoIIStr. But rth€ aeaaolal fluctuatton8r
are only part of the lnfluencea whlch allsturb
conparlsoae over th€ short n.n. IRREOIILIBIIIES
0I IEE CA.trEtrDAB, rhlch uay leacl to dlfforeEcss
1l1 the lcagtb of p€rloals corparcd, alao affect
tbe oonparlooa of a eerlea frou perlod to pe-
rlod.

Ih€ aboye nentloned cleaelflcatloa of the varloue
tJrpos of factorB whlch are declElve for the Eovenent
of tlne aerleg lnvolveg qulte a number of Eore or Legg
Berlous probleua. Eolcvcr, 1t ie not the purpose of
tbls eaeay to allscu68 those ln ttetail. flthln the
Ecop€ of thla aturly lt ia only lDtentleil to con8lder
the sbort-tern deylatlons ln the tine serles uentlonetl
under J. and the factors by which they are causerl. The
general probleus rhlch are involved ln aD arralysle of
tlue serles and part of whlch are lndlcatett in the
above claeelflcatlon are iDterestlng only lnsofar as
they affect thle partlal gector allrect.

IEEoRXIICAIJIY, 1t abouJcl be pos8lble to Bsparatc
the fectoro to be congldereil relatlvely erp1lc1t\y, for
thelr depeailsnco upon tbe oalendar or thelr rhythnlcal
(1.e. relatlvely rcgular) recurrenco are propertles,
rblch clearly tllstlngulsh theu fron the other factore
Eorever, lt rllL Dot alwey. be qulte Bo easy to a-trlaln
unobJectlonebly to whlch faotora the Eo-calledrseagon-
a1 fluctuatlonsr are due lu eacb ludlvtdual case. fhe
dlfficultlea and prob1eEa lnvolveal ln the queatlons,
whlch concera the practlcel CAICIIIJAIIYE eeparatlon of
tbe factorc illsturblng the conparlsone ancl thelriellEinationi are even Eore serioua. The ltlea to eIlD-
laate the nentloleat dlsturblng factors bJr elproprlat€
celculations euggeste ltaelf qulte eae11y, for Just
the rhytbnical fluctuatlons nay be quj.te strong 1E
oertai[ clrou.netances. ThuB they fr€quently conpllcate
the lnterpretatlotl of the lndlvldual figures conslaler_
ably - as for lnetance ln a coupariaoD with adJecent
flgures in the saJle serlea or wlth flgure8 ln other
aerleg - anrl therewlth the aqa1Jrsl8 of tiEe eerlee
over th€ ghort run.
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For the rrel.lulnatlonrrof the irregularltlee of the
caJ.enalar anal the rhytbnlcally recurrent fluctuatlons
quantltative conceptlons of the effects of the fac-
tors by which they wer€ caused are neealetl. these con-
cepti.ons are frequently lnalispensable also for short-
tera forecagts, vhlch, toor can be coElllcateal co!-
elderably by the erlstence of such dl8turbing factor6.
Accoralj.ngly, Euch 18 in favour of having the con8e-
quenceE of the lrr€gularitleB of the calentlar aad of
the Eeagonel fluctuations separated an<I, if poesible,
elso ellDinateal. Ihis attenpt is frequently nade in
econoulc reaearch work, tbough it should not be tBken
for grantect that all people who trake such calcuLative
tradJuattrentE'r, aad partlcularly rrarlJustrnents for sea-
sonal fluctuatlonsnl are fully awere of tbe Eeaning
and the coneequences of theBe operations. Above all,
there appears to be gone confusion on tbe knowledge
which is provided by the renalning aerles after theee
fsctors bave been elLtrinated, and qulte frequently it
i,e 1n a way regarded as &n'lLluBtration of rthe pure
economic developuentx (at Ieaet insofar as this can
be reflected by the serlee under congideratlon) ,
rhich ls only tlisturbed by the occa8ional appearare
of trexogenougr factors.

The queetione to be discussed cen be dlvide<I into
the two large groups shown below, though lt i8 true
that it will never be poEEible to separate theBe coE-
pletely:

problena whlch are due to the irregularittes of
the cafenclarl

problens involved in the so-calIed trgeasoaal

fluc tuat ions rr .

In detall the following queetione are to be lnves-
tlgated:

1. Vhat are the general characterlstics of the 1n-
regularitles of the calendarr and how do they
affect the conparison of short-tera tiue eeries?

fbat are geagonal fluctuatlons, and what are
thelr underlying causes?

J. lhat are the pre-requisites for the eLlnina-
tlon of seasonal and other recuEent influ-
ences upon time series, and how ehould thenatl-
Justedx Eerj.es be interpreteti?

questlon 1. leads over to two other queotlons, whrch
BhouLd elso be taken into account:

4. How are the nethods generally used ln therreli-
nlnationrr of seasonal and other recurring 1n-
fluencea to be Juclgerl?

5. Is lt reasonable and Justified according to the
precedlng conslderatj-ons that the statistical
offlcee currently tadjustrr short-ter:D series
ln sone way or other and then publish these aal-

Justed series?

All these queetlons will be considered in detail.
in the following outlines.

II{TIUEilCES TEICE ARE DIJE TO TIIE IRREGI'TÄNITIE§
OR fHE CAIE}TDAR

A. General Characterl8tlc8

The irreguleritles of the calender arlaa fron tba
facts thet the lrdivldual uonthg of the year have aot
the sane length and that the number of Sundaye, feeet-
days, we6k-end§, etc. varies aeong the Eotlths. Iaalc-
pendently of the effects of aI1 other factorg referreil
to 1n the previous sectlon, the novenent of a sbort-
tern serieE 1E influence<I already by the effects of
thege irregularltles alone. They alo not only dlsturb
the coupariaon between the adJacent figurea ln th€
aaDe series, but a]so, say, the conparleon betreertbe
flgures which relete to a glvsn [onth iD dlfferent
years.

fhe extent of the difforenc€E betwoen yarious tloo
perlods, which are caugetl by lrregularltlea of tb.
calendar, can be geen froE th€ EcboaiulcB glven belor.
Io begin w1tb, those allEerepancl6e havc becn lhorr
which are tlue to nothing but thc VllIIf,0 ISXGTE 0l IEE
![oltfHS:

Compariaon between a I{OEII! YEAB aaal a I,Bll-
rEAB
COIPLETE trOBXAL fEAR coupared rlth coDplet.
leap-yeart 1 00:1 00.1
flrEt EAIFYEAR of a noua] lrear coDpercit rlth
first halfyear of e leap-yeart 100r100.5
Flrst QUÄXIER of a noloal yeer coEparGil rlth
flrat quarter of a leap-year: 100r101.1

2 Conparlson betwesn the PIRSI EAIIrEAR end tb.
SECO]rD EALFTEAS

ln noroel Jreara t 100 ! 101 .7
in leap-yearst 10O!101.1

Couparlson between the VARIOIT8 QITARIX|BS
year (flrat quarter - 100)
1n nor:nel yeales 100:101 .1.1O2.2t1O2.2
in leap-yearsl 1O0t100.0t101.1r101.1

ofe

4. UoNIIIS having ,1 day8 ln thelr relatlon to
shorter uonths
days: 11 i0 29 2A
ratio: 1O0r95.8r91.5t9O.,

the dlffereacee froro Donth to EoBtb can becoDa
even l-arger when the NITUBER OF trOBf-DAYS IS U§ED AS A
BASIS, naJlely that number of days whlch 1s obtahoal
after deductlon of Su:ctlays, fe8tlva1 day8, anal publlc
feast-days2). In the seconal Echealule, th€ Dontba wlth
the highe8t number of work-daya have b€eD ooDpareal
ulth the Eonths with the loreat nu.Bber of work-<Iays
for each of the yearg 1950 to 1955. In addltlonr 1t
haa been shora to rhlch extent the varylng nulber of
work-dayo can ererclae an influence upoa the conparl-
son over a longer run.

2) Ae the relevant regulatlono are not quite urlform
throughout the Federal Republlc of Geraan5r, accoult
has been taken in thi-s context of the neccleElastlcaLi
feast-days 1n He8se.

I

1

2
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I tgrt I tg;z | 1s51 | 1e54 I

v

1955 1956

I vlrr,x I rrr,x I vrr,x I rrr,vrr 
Ilrrlrtlnlrtl

a) comoarison between the nonths
the follow1ng months had the hi.shest nunber of work-days

III, VIII
27

vrrr, x
ltwork-days

work-days

nonths with the
highest nuEber
of work-days

1st quarter
2ntl quarter
1rd quarter
4th quarter

1st quarter
2nd quarter
lrtl quarter
4th quarter

1st half-year
2nä haIf-year

1st half-year
2ntl half-year

the following ,orr*n" had the lowest nunber of work-days+)
VI
)1

rr,rvrv,vl
)7

00
01
98
01

4
7
)

7

7

4I
7
1

24
rr, rv,v, vr

2L

nonths with the Lowest number of work-days = 100

| 117.4 I 11?.4 | 117.4 | 117.4 | 112.5 | 112.5 I 117.4

b) Conparison between the ouarters

1) the 1st quarter = lO0

100
91.5

102.6
97,4

100
98.7

104.0
101.,

100
94.7

101,9
100

100
94.7

101.9
101.1

100
94,7

1A1.9
101 .1

I00
94 .8

1O1 .1
98.7

98.7
100
100
102 ,7

100
93,5

102.6
98.7

2) corre sponding ouarter 'l 950 = 00

100
100
100
100

100
100
100
1A1 .1

97
o2
9B
01

00
at

00
00

98.7
100
100
101,3

98
00
00
o2

c)

1) the l-g:!-hal_f-year. = 100

100
101.4

100
100

100
104,74

100
104.0

100
105.4

2) correspondins half-vear 1950 = 100

100
100.5

oo a
100.5

99,1
101 .1

99.1
101 ,1

100
105.4

100
102 ,7

00
00

7

+) In June 1957, there were onJ-y 22 work-days. Accordingly
nonth having the hi8hest number of work-days increases to

, cne difference between thls month and the
22.7 fi.

It goes without saying that the lrregularlties by
which each indiYlduaL gerles is affected are not the
eame and not equa]ly etrong. Ihere are series the
course of which is j.nfluenced by the NUMBER 0F TI{E

CAIJENDAR DAYS varying fron Eonth to oonth, eramples
belng certain aerj.es of clenographic alata (births and

ileathe). Econonj.c data depend relatively seldom upon
tbe length of the Eonths aLone, though it is true
that also in this field there are events which are
bountl to the day, namely rorlk production, uninter-
ruptett production (e.g. in the chemrcal induotry),
part of the foodstuffs consuned, and other items of
prlvete consumption. However, the Lnterrel-atj'onehips
ln this fleld roay be assumed to be different. Above

all, it is frequently found that the NUUBER 0F WORK-

DAY§ influences the production result of certaln in-
dustrieB. trtor other econonic sectors and factsr NlrU-
BEB and DAIES 0F PAY-DAYS' Eain PURCHASING DAYS' or
Eain CONSUMPTIoN DAYS roay be of speclal inportance.
For restaurantsr the number of WEEK-ENDS and FEAST-

DAYS within I eonth wifl be roore srgnificant than the
number of work-days.

It witL not always be easy to decj-de whether and
in which way a series is subJect to influences whj.ch
are due to the lrregularities of the calendar. Thus
it nay be assumed that turnover j-n ind.ustries with a

longer productron period wr1l to a wider extent de-

penal upon the number of work-days in the PRXVIOUS

nonths than from the number of work-oays in the nonth
UNDER OBSERYATION. In these cases it wj.I1 scarcely be

possible, cLearly to recognize the influences which
are due to the cal-endar.

tr'inaLfy there are econoEic data which are not at
alL affected by the irregularities of the calendar.Ihe
salary, for instancer which an etrployee receLves 1s

not hlgher in the months with l'l tiays than it j.s in
the months with J0, 29, ot 28 days, provrded that it
has not been aftered for other reasons.

B. Pre-Requisites and ?ossibilities for the
Eli@ination of Influences which Are Due to the lrregu-

Iarities of the cal-endar

It is now to be rnvestiSated whether and 1n whrch
way it is possible to ellminate the rrregularitles of
the calendar by relevant cafcuLations so as to make

the short-term serres observed look as rf not affected
by these rnfluences. Thl-s means that the figures of
the serles are to be converted in §r,lch a way that the
comparison between them rs no longer drsturbed by de-
vratlons whrch are caused by the lrregularities of the
calendar ALONE. In a ce:'ta1n sense it r,ay be said that
thls would be a rrconverslon to time units of colDpa-
rabl-e ]engtht', though the tern r'1engthil must not neces-

-3-
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sarily relate to the nunber of calendar days alone

The tr'IRST PRE-RXQUISIf.L for suchrradjustroents" is
that the tjre series to be adjusted are ACTUALLY SUts-

JECT T0 INI'IUENCES DUE T0 THE CALENDAR. Accordingly'
it would be sensefess for our purposes to convert
series on the monthly ancome of salarled ernployees or
on the paynents of rent to months of the same length.
These . facts are ex definitione rrlndependent of the
cafendarr', so that such a calculatory operation would
be the very manrpulation to bring tnfl-uences due to
the caLendar lnto the series. May be tha.t the first
pre-requisj.te appears trlvralr but if it is not taken
lnto account, we may obtaln results which can have a

certarn sense, but not THAT sense which has been aj-ro-

ed at.

An exatrpl-e has been grven in Chart 1 where a pro-
ductron serles in the constructron rndustry has been
converted to months of the same length. The rrlengthrr
of the months has been specrfred by the number of
work-days. It can be seen at a flrst sight that on
the whole the series takes a smoother course before
the 'radjustment'r than it does afterwards. Thls may be

due to the fact that in the construction industry

OtHorx or pnooucTroN 0F MAJoR LINEs m l{E coNSTRUcTrott tNDUSTRY
r?s0 = r00

The SECoNI PRX-REQUISITE for each adjustnent is
that the infLuences due to the calendar can be QUANTI-
I'IXD. If this cannot be done or onJ-y to an insufficlent
extent, we nust or shoufd satisfy ourselveg with rele-
vant verbal references. A-n example for an influence
whrch is certainly effectrve, but can scarcely be ex-
pressed numerically is the infl-uence of Sundays and
feast-days (or of the precedrng Saturdays respectively)
on the consumption of meat (or the expenditure .on
neat ) .

The desired quantification j-s possible ln all- cases
of suff:-crent PRoPORTIONAIITY between a number of days
fixed 1n a certain way and the resuLt under observa-
tion. It goes without saying that this proportionality
must hold ceteris paribus. It exists in a]I casea
where a statistlcal, 116ure changes always proportlon-
ately to the length of the periocl to which it is re-
lated or to the sum of a certai.n type of daye in thls
period, provlded that A],l other influences are con-
stant. Thus it nay be asau-Eed, for :.nstancer tbat
ceterls paribus the nonthly production of n1Ik is
directly proporti.onaL to the number of calendar d.ays
per month. In this case, a calculation per calendar
day would trake sense and be conpletely sufficient for
the eLixoinati.on of the influences which are due to the

DELIVERIESOFCOW MILK TO DAIRIES AND TRADESMEN
tgs0= t00

t60 tö0

r30 130

r00

(D250

224

l9 r)

r60

r30

t00

70

40

SIAI BUNDESÄMI 57 I394

r95l tj52 1953 r9ss r9s6

250

220

t90

r60

t30

t00

70

40

7o 70

-Losses due to least-days are wrdely conpensated by
perforrorng such work 1n advance or subsequentLy. In-
fluences due to the rrregularlties of the catendar
are thus suppressed from the very beglnn:,ng (see also
page 5 ) ; if rt is intended to rtell,nrnaterr t]ten
though they do not exist rn realrty, it must be ex-
pected that the result does not make much sense from
the point of vr"ew of the aim to be accomptished. We

see from the example that the conversion glves rise
to dlst]-nct peaks not exlsting before which are due
to the dates of the feast-days durlng the months of
Ilarch through May or June respectiveJ.y. In NovemberT),
there appear to be Less distinct additionaL peaks.
The converted serres lnforns us that for reasons due
to the irregularr-tles of the cafendar the work actual-
1y perforned per work-day in certarn aronths surmounts
that performed 1n the aCSacent nonths. This inforna-
tron 1s certarnly lnterestfng, but 1t was not rntend-
ed to rradjustrr the series for the purpose of obtain-
ing THIS rnforuatron.
l)-3EE-T6otnote 6), para Z.

t95l t952 r953 195t+ 1955 r956
sraT BUflDESÄffi 57 l3t7

calendar (see Chart 2). There are other cases where
we may find a proportionality between the number of
I[EEK-daye and the statistical fi.gure under conslder-
atron. In this case it appears advisable to apply the
calcul,ati-on per rrworklng dayrr explained in the nert
section. Calculations per rrconsu&ptionrr or rrsales daysr
are justj.fied 1f nay be expected th8t the consuEed or
sold quantlties of certain goods are proportj-onaI to
the number of days during which these goocls are ex-
clusively or nainly consuned or soLd. 1n the above
mentioned example concerning the consumption of treat,
whlch al-so depends upon the nunber of Sunclays or feast-
clays per roonth, a proportj.onal interrelation in the
strj.ct uee.nj,ng of the word j,s certa:.nly not existent,
because meat is consuroed not only on Eajor consumption
days or bought on the precedlng days respectlveLy.
Matters are dj-fferent j-f we conslder the number of
rrsonntagsruckfahrkarten'r (Sunday return t:-ctets) 4)

which are sold per tronth. In this case, it woulal be

Sustified to adlust the serles for Sundays and feast-
da;r5.

[f-E-T?Eany, a 'rsonntagsruckfahrkarterr is a special
kind of rarlway trcket, which is sofd only for week-
ends or feast-days respectively and the days preced-
rng them.

t9s4
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It would certainly be inportant a:td interestlng
to lnvestigate whether the nunerous thort-term serles
are influenced by irregularities of the calendar' ln
aalditionr it shouLd be exanined which group of days
(calendar tiays, work-daysr consumptj-on dayst etc') is
relevant for the fora of an lndividual trne ser:-es'
Apart fron that, lt should be considered in which
cases the proportionality between the number of rele-
vant ilays ancl the fact under observation 1s high
enough to Justlfy a einple aalJustEent for calendart
wcrkltrgr consumption, etc. days. Inthose cases where

effective interrelations are avail-abler but an ob-
vious proportlonality cannot be recognj-ze'l, it should
be investigatetl whether there is another posslbility
to quantify the lnfluencee with a sufficient degree

of rellabi1ity, 1n order to obtain the desired ati-
JustEent of the lnitial serlee for influences of the
calendar also ln these caees. In this connectlon rt
coul-d be thought of a calcuLation schede with differ-
ent welghts for the lndividual days, though lt tray

not be quite easy in all cases to find an adequate

welghting schene. Ho!fiever' it j's not ]'ntended to diB-
cu8s the nethodical probleEs invoLved in such opera-
tions wlthin the scope of the present study'

Finally it shoufd be said that the INIIIAI SERIES

ehould alwaye be published in addition to that series
whlch has been atiJusted for the influencee of the
calendar, for there 8re quite a nu:nber of cases where

nothing is sensible to be usetl but the lnitial series
alotre. Accordingly, the converted figures cannot re-
place the initial ones; they are only utended to
facilltate thelr interpretation.

C. Cousi.derations on the lroblens Invofved in the
CoEputation of Protluction Data antl Production

Indi,ces on the Basis of lWorking Daysir

In the publication of 1ndustrial statistlcs j-t is
endeavoured to elininate the influenceo exercised by

the lrregularitles of the calentlar upon the index of
the net value of industrlal production by neans of a

so-caLleti rrcalculatlon accoraling to working daysrr'

These Eanlpulatj-ons aerve the same ain which waa con-
elderetl in the prevlous secti.on. ft is intended to
ellroinate fluctuations in the individual- series which
are due to the varylng nunber of working day8. It has

been tried to find a sinple criterion which can be

read alirectly fron the caLendar without'further narrp
ulations, and this is the reason why in general the
nuDber of working days has been regarded as being
equal to the nuEber of calendar days ninus Suldayot
festival alays and pub1lc feast-days. Howeverr this
prlnciple has not been applied to industnes with an

uninterruptoal production; in these sectors the nuEber
of working days 1s ialentical with the nu.uber of caLen-

dar days. Between theser there is a Sroup of sector8
where for technical reasons production is contlnued
on Sundays and feast-day8r though on a curbed scale'
In these sectoror hal-f of the Sundaya and feast-days
are regarded as workrng daYs.

Srnce in Eost sectors it may be expected ceteris
paribue that the proportionality between the nu-mber

of working days thus definecl and the productlon re-
sult ls sufficient, this procedure has already been

applied for a longer tiue and has proved satlsfactory.
It might even be inproved by regarding the Saturdays
which in trost sectors are free of work in the after-
noon as half working days, too. In addition, there
xoay be gooal reason to conslder whether it is possible
to separate anai elitrinate the lnfluences of the ceJ'en-

dar in a nore adequate way by using hours aE a basist
antl not whole days and half days. The required hours
could perhaps be derived fron tariff agreementa. For
this purpose j.t would be necessaryr howeverr to have

on hand infor3ation on the dr.stributlon of the work-
ing tiae to the individual work-days' for otherwlse
it woul.al not be possible to estinate the effect of
Saturdays or other work-daye, which are free of work
who1Iy or 1n part' upon the nonthl-y working tirne.

All these endeavours centering around the gradual
improvenent of the calcul-ation scheme would mark a
step forward on the way towarals the assutred propor-
tr,onality between the working tiEe and the productlon
result, and thls would in turrr ioprove the figures
obtainetl. In this connection, rrworklng tiraerr refers
to the nunber of rrP0SSIBLErt hours per person enployetl
accordlng to the TARIFF AGBXEMENTS. This workiug tlue
dlffers fron the tine ACTUIf,LY worked in the e6tab-
llshuents, and this dlfference is due to extra hours
and hours worked on Surdays and feast-days. Ia caseg
of short-tlEe workr strikes, etc.r we may also be

faced with quite another difference. Accordlngl)r,
fluctuations of the production whj-ch are due to a

varying frequency of extra hours or to strikes etc.
?eroain to be recognlzable also after the adiustment.
If the varylng frequency of extra hours is interre-
tated with business cycles, i-t 1s certainly adequete
that they reoaln effective also in the adiusted
series. In th:.s case, matters are similar to strikes
anai short-tiEe works we are faced with influences
which ere not causeal by the calendar.

Eowever, Eatters are different 1n those caaes
where the number of extra hours depends indirectly
upon the irregularities of the calendar, which - ae

alreacly explained before - is possible with the pro-
aluction in the construction industry (work perfortetl
in ad.vance or subsequently in order to conpensate the
l-osses due to the feast-days free of work). In theoe
cases two infl,uences due to the calendar - nemely
Losses which were caused by feast-days on the one

hand and additional productlon whj'ch was also due to
feast-days on the other - wldely cotrpensate each
other. The rtad jrrstnentl leaals to the fact that one of
these two conponents - nanely the Productlon loss
caused. by feast-days - is elitrlnated. This elimlnation
Eakea recognizabLe the effect of the second conponent,
which treans that we have achievecl the opposite of
what we wanted to achieve. This is caused by nothlng
but the fact that the requirement of proportj-onality
has been negl-ected. As the infl'uences clue to the cal-
endar cancel thenselves out to a far-reachlng extentt
it is inpossibLe that the production result fluctr:ates
proportionally to the number of working days or work-
inc houra resDectlve.Lv5).
!)-ffiIs natuially iefers only to months including
feast-days thensel-ves or having fea§t-alays ln- cLose
vicinj.ty. lor other Eonths ]'t qay be sensibfe to
Eake a äalculation according to working days also in
the case untler consideration.
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The above nentioned way towards further improve-
ment of the cal-culations according to working days by
using as a basis fractions of days or hours respec-
tively cannot be a reüedy in these cases either.
If proportr,onality does not exrst, we cannot obtain
j-t by such reftnenents.

These dafflculties could be overcome by relatlng
the initial- figures not to the nunber of ilPoSSIBIEtr

hours per lErson anployed according to the IARIFI, AGREX-
MXNIS, but to the number of hours ACIUAILY WORKED per
person enployed. These operations woul-d eutonatical-fy
elininate all infl,uences of the calendar, and in ad-
ditlon to these quite a nu.Iober of other factors, too.
In th].s connectr.on we nay quote sotre regul-ar]y re-
curring infl-uences such as the varying frequency of
11lness and leave or the peaks of extra hours caused
by the increased nuEber of orders received duri-ng
certaln seasons. In addltion, these caLculations
woulal aLso eL].ninate fron the initial series the
effects of slngle events such as strikes, hours re-
ductr.on, etc., though there is no doubt that this
would be a disadvantage. In case of hours reduction,
which rs sualden (and the effects of whi-ch are not set
off by an j.ncreaseai nuEber of extra houro), this
Eethod woul-d result in the fact that the adjusted
series shows a sudden break at the date of the hour8
reduction and that - beginning with thrs break - it
renains above the initial- series. Accordlngly, the
effects of hours reduction upon the production result
would be eliminated. The same would occur - though
not qulte so quj-ckfy - in cases of a steadily grow].ng
tenclency in favour of hours reduction5). As long as

O INDEX OF NET PR()DUCTION IN COAL MINING
= r00

a nethod which can be used for avoiding thi-s effect
has not been found, the annuF.l production result, for
instance, woul-d be hrgher according to the adjusted
figures than it is in reality. This would certainly
be a consequence not at al-I deslred in respect of the
aj-n to be acconplished, nanely to eIj-Einate seasonal
and other' recurring influences in order to obtain a
series rradjusted for recurr:.ng fLuctuations of the
working timerr .

However, thls probletr does not turn up only ln
those cases where the t'ime ACTUALIY worked per person
enployed is used 1n the adjustnent. It has alreaaly
been saj-d that the method enployed so far 1n the ca1-
culation per worki,ng days can be inproved by shlftlng
the basrs to rrpossibleil fractj-ons of days or hours in
accordance wi-th the TARIFF AGRXEIUENTS. Ihis effecte
an increase 1n the degree of proportlonallty, so that
more adequate results may be expected at least for
that period in whlch such a shlft was nade. If neas-
ures for hours reduction are taken, it must be er-
pected that the inproved schene, too, wil-I gradually
grow worse again, because ln each sector concernetl
the nulber of rrposslblerr hours accordlng to the
tariff agreements will steadily decrease. If it ls
nov, attenpted to secure the requireuent of propor-
tionality by currently adapting the caLculatlon schae
to the new conailtions, the above Eentloned coDBequenco
roust necessarlly turn up again. Ihe sEaIIer is the
number of hours accounted for in the scheEe, the
Bneller do the divisors becoEe, which are usert In the
calcuLation, and the wialer does the di8tance becone
between the adjustetl and the lnitial series. However,
if the schetre is not altered., it grow8 Dore and Eore
urrealj.stic, but the adJustecl serieB retraing cornpa-
rable with the lnitiaL gerles at least 1n respect of
their level,e. In oraler to get out of this dlIeEEa, 1t
should be attenpted to finrl nethods whlch perult of e
current ad,aptation of the calculation sche[e to the
changing condltione ln such a way that, say, the trad-

Justedrr annual figures do not devlate fron the actual
volune of production.

Ihis problen night be solved by enploylng a cal-
culation according to worklng WEEKS. The flrst step
in thi-s procedure correspontlg to a converslon accord-
ing to working days (or working hours respectively),
which nust CoNIIIIUoUSIY BE ADAPTED to the changlug
working tlnes accorallng to the tariff agreenents. The
figures resultlng therefroE relate to the nutrber of
whole or half working DAY§ or worklng HOURS respec-
tr-veIy per calenclar Eonth, which 1n each instance ere
Ipossiblerr accoraling to the tariff agreenents. gredle-
crepancles between the converted ancl the lnltlal serles,
which are due to changes in the worklng ti-ne accord-
ing to the tariff agreenents, wil-1 be overcotue by the
second step j-n the calculation, nanely by nultlplying
the converted figures with the number of whole or
half working days (or hours respectively) per WEEK,
which are rtposslblerr according to the tariff agree-
menta, and which have also to be currently adapted to
actual conditions.

fn those ce.ses, too, where lt is decideal to use a
constant scheoe there renain qulte a number of ques-
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6) A relevant example has been g:.ven in Chart 3. Wecan see low the adJusteii ser:.es - marked by the sy[-bols used for indicatino trailsil - Eoves graduaily
away fron the initlal serl-es. It has been Ättenpteäto bal-ance this divergency by taking into account thetrtrendx in the developnent oi working tine. The resultwas the serles "adjusted for the räcurring fLuctu-ations of the tine actually workedr (brokeD-1ine). Itis not utended to discuss the nethod:.cal problemsinvol-ved 1n the determination of the working tinerrtrendrrwithrn the scope of this artlcl-e.
The series caLculated on the basis of working alays
shows annually recurring peaks in Novenber, which iir-dicate that extra hours wöre worked in oräer to con-pensate the nu.trber of feast-days beginnj-ng in Novetr-ber.
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tlonB to be solved, which are due to hours reduction.
For instance, endeavours are trade to accoEplish the
adjustDent of wages for bours reduction by regardlng
every (or every secondr thirdr or fcurth Saturday as
a paid I'EAST-DAY or an additionally paid DAY-OFF. In
other words, it is necassary to consider the questlon
whether in a calculation per working day a free Satur-
day should generally be regarded as a rrfeast-dayrr or
a rrday-offrr and thus be treated in the caLculation
like a work-day. This l-atter solution would be quite
approprj.ate if the free Saturday 1s granted by the
shlft, for in such a case the rrpossibJ-err working tlme
does not decrease, which corresponds with the prac-
tice no:mal1y appli.ed to other 1eave, for it is work-
ed. 1n the eBtablishEentg on each Saturday.

Siullar problene nust be taken into account aLso
ln the eo-ca1leal productlvlty cafculations, 1n which
the production regult 1s reLateal to the work perfo::m-
eal. In thls connection it is aLso signiflcant to draw
a cLear l-rne between the tltre ACTUAIIY WoRKED and the
worklng tine PAID.

II.. INFI'UENCES WHICH ARX DUE TO NSEASONAIil FACTOBS

A Oeneraf Characteristics and Causes of the
so-caLled SeasonaL Fluctuations

It is said that a aleveLopnent is superimposed by
ngeagonal fluctuationsrr, when the relevant tine seriee
Ehows devlations which recur rhytb.Elcally. These de-
vlatlons nay occur ln all series in whlch figuree be-
cone available at least at eem1-annual intervals
Shere are fluctuations which follovrt one another at
annuaL intervals, an exa:nple being the annual peaks
of turnover in the various l-ines of retall trade be-
fore Christnao. In adalltionr there are a nunber of
rhytbnical fluctuatj.ons wh1ch recur at shorter inter-
va1e. the seni-annuaL agglotreratj.ons of interest pay-
nents on bonde, which are caused by the due aiatee
fixed for the payoent of interest, the particularly
hlgh paynente of incone taxes during one Eonth of
each quarter (due dates fixed for tax payrnento), the
increase in certain types of consunerar expenditure
at the end of each week or the high nurnber of trafflc
accidents in rural areaa at the week-end, and final,Ly
the peeks which recur daily at about the sane trne in
the consuEption of electricity may be quoted as ex-
anples. It does not appear quite adequate to use tbe
(oonewhat unfortunate) tern rrseagonal fLuctuations rl

with all types of rhytbuj.cal alevlations whrch are ob-
servable at a certai-n trne per day or at certaln days
per week or per nonth respectivel-y, for the terz
rrBea8on'r relates oT Bhould reLate to certain PERIoDS
0F THX YEAR, and not to any other periods of tine. It
shoufd be endeavoureri to clarlfy this terEinoLogical
question. To facilitate matters, however, we have
continued using in the present study the fanlliar
terE rrseasonaL fLuctuations{, even though the folIow-
ing conslderations rel-ate to a1I types of rhythnicaL
fluctuations.

The ideaf would be that the so-cal1ed
fluctuations occur each year at the same

g eagonal
date anrl

without changing their intensity. This constant in-
tensity can be both absoLute and relative (e.g. in
relatr.on to the l-evel of the series). In the foroer
case, the seasonal, fluctuations lie i.nside a band
(neasureci perpendrcutarly) of unvarying absolute
width, whlLe in the l-atter case the width of the band
changes with the general xoovement of the series. (fn
a logarithnlc scale, the anplltude would renain con-
stant also in this case.) In such an ialeal case, the
centre line of the band would be ldentical with the
növenent of the time series, the tetter being affect-
ed only by rrtrendsrr and lrnon-recurrent and rarldon
eventstr. However, such an ideal case wiLL scarcely or
never occur in practice for reasons which will be ex-
plained,1ater.

But what are the causes to which seasonal fluctua-
tions are due? As a rul-e they can be tracerl back to a
coroplex of causes which oay be quite conplicatecl, ancl
froo which certar,n individual causes nay be clearly
recognlzabLe. The factors which origlnaLly use to
cause the fluctuations which recur at regular inter-
vals may be clas8j,fied as follolvss

NATURAL CAUSXS which are coherent wj.th the course
of the year, or, in other words, with the orblt
of the earth arounrl the sun. In this connection,
reference shoulal first be made to the different
length of day-Iight during the course of a year.
In addition, this group includes the lnfl-uences
of the changes in the cl-inatic conditions, whlch
are due to the seasonal rhythm. They are reflect-
ed by fl-uctuations of the tenperature, by vary-
ing frequency and type of precipltations (lt
snows only in wrnter), and perhaps also by par-
tlcuLarly heavy storns in certaln seasons (sprilg
and autunn atorus et the sea-ahore ). A casual
consideratlon of the causes included rn thls
category - causes which tray becone effective
separateLy, but also together - already reveals
that the degree of their regul-arity 1s qurte
different. This refers to both the pronptness of
thej-r occurence and their intensity. Entirely
regular and necessary is nothing but the season-
a1 change between J-ong and short days. The Eove-
nent of tenperature is a1-ready nuch more irregu-
lar. It nay certainl-y be expected that it is
warner in summer than 1t is in winter, but we
can never eay for certain durj-ng which of the
winter xoonths frost wil-L set in, nor is it pos-
sible to rnake a prognosis on the intensity of
the cold weather, wh].ch wj-II put a stop to water
transport or out-door work. Strictly speakj.ng,
it is not absolutely necessary either that the
faII in tenperature is sudd.en and heavy. The in-
tervals at whlch the other causes such ag precrp-
itations, stor:Es, etc. turn up in the course of
the seasons are even more rrregular, so that
there is good reason to ask whether it is justl-
fied at all to have them included in the rrregu-
Iar1y recurring eventsrr.

INSTITUTIONAI{ CAUSES are due to facts which were
estabLished by oen, examples being the tloe pe-
riods covered by the fiscal or by the schoLastic

2
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years, the d;ltes of regularly recurring falrs
and exhlbitions, the usual pay-dates of gratui-
ties, the due dates fixed for interest or tax
payments, the determinatron of pub1lc feaet-days,
and quite generally the fact that in accordance
with legal or tarlff provlsj,ons it is not or not
so nuch worked nor sol-d on Sundays and feast-
days as it is on week-days, etc. Provided that
these institutional-]y deterEined facts actually
recur each year at nearly the sa-roe date, their
effects are, i.n principle, not dj.fferent fron
those of the natural cauEes. However, there 1e
the essential difference that the for:ner are the
results of trore or less arbitrery human decieion§
and can Just as easily be cancellecl, §hifteal to
another d.ate, or replaced by other regulations.

The nunber of factors which dieturb short-terE
coaparisons is increased by the conplex of lnfluence§
which have been dealt with in Part B of tbls eseay,
and which are due to the IRREGUIARITIES 0I' Tffi CAIJEN-
DAA. As they stand, they cannot be conpared wi.th the
natural or institutlonal causes Eentioned before,
though they nust by no neans be neglected in the erlal-
yois or elitrinati,on of seasonal fl,uctuatlons. In
principle, the lrreguLerities of the cal-endar shoulai
alwaye be analyoeal and el-iEinated before the n8eaoon-
aln influencea are atteEpted to be isolated.

The basic causes mentioned before show quite dlf-
ferent effects. They can ali.rectly affect the flgures
which are to be neesured, but they can also becone
effective lndirectly through other facts, e.g.t

1. BIOIOGICAI EVENTS

The natural causes such as the cLiEate exer-
cise their lnfluence, say, through the biologl-
caL event of growth upon the level of the agrl-
cultural production and the tine at which it be-
cones avaj.leble. Another exa,nple iB the jnfluence
which natural factors exe!cise through the fre-
quency of diseases varying fron season to seaBon
upon the extent of the ]abour force.

2. HI'I[,AN CONDUCT

In this connection Eention should be Dade of
regularitles such as takrng leave during th€
surLmer nonths or during those winter Donths for
whlch suffieient snow roay be expectetl. In adcli-
tion, custoEs and habits such as Eaking gifts at
certain feasts, purchasing certaln wearing a!-
parel-s in certei.n seasons, or participating 1n
carnival festivals corne to nind. Such a condtrct
becomes effective if and because certain natural
or lnstituti,onal facts are existent. Matters are
sinj-1ar 1n the reaction of people to j,nfluences
of the vreather by the seLectron of crothing, the
heatj,ng of dwellings, etc., and in their reaction
to regularly recurrlng speclal lnconeg such as
gratuities.

,. TECHNICA], .A}TD ECONOMIC POSSIBIIITIES

Natural and institutional fa_ctors are neflectp
ed also by the Bcope of technical and econonlc
possiblllties, on which they exercise an influ-
ence. tr'or j.nstance, natural influenceg affect
production possibilities in the construction ln-
dustry (interruptloD of out-door tvork caused by
heavy frost), and ln certain linee of reta11
trade the possibillties of sales are clearly lD-
fluenced by the lnstitutionally deternined datea
of feaet-days.

fhe natural and instltutlonal lnfluencee anat th6
lnfluenceg due to the calenalar nay Einultaneou8ly
affect severaL of the eventa or facts referretl to
above. The INSTITUIION of 1eave, for lnetance, whlch
ln reepect of the perlod of the year at whlch lt 18
taken 1s oubJect to NATURAL lnfluencea la cor:lectlon
vith ElrlilAtr hablta, EaJr leed to an obvlouB decrea8e ln
the PRODUCII0N POSSIBIIIIIES on the labour lntensiye
Bectors dur.Lng the su.Eler nonth8 (bueinees hoI1daye,
etc.). Vice versa, lt ie qulte posslble that technl-
ca1 aIrd econoDlc posslbll,ltle8 ererclae an lnfluence
upon hullan reactlons.

Chart 4 ls to lLluEtrate these argunontatlong. It
shows, how the natural and other nbaslc oauseEiaffect
the recorcled facte through blologtcal events, bunau
conduct and lnfluences upon technlcal and econonio
poBsiblllties, and hoE theee lndlv1dua1 eleDonts EEy
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be lnterrelateil wlth one another. speclal reference
has been made to the lnfluences due to the calender
because of thelr above mentloned and partly devlatlng
characteristlc8. As the tert, the scheEe does not
claiE to be conprehenslvely lnclusive nor to have
flxed the linlte between the varj.oue factors quite
unobjectionably. It 1s only intended to ahow, how
conplex the causea can , be fron which the so-cal]ed
trseasonal fLuctuatlonsrr orlglnate, and to whj,ch dis-
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turblng influences the short-tern seriee 1s subJect.

These. consideratione nay now be concluded by an
illustrative exanple on retail turnover in clothing
durlng the nonth of Ju1y. To begi.n with' this type of
turarover 1g infl-uenced by the institutional fact that
the seaeonal closlng-out gale of suEDer articles take8
place or begins in Ju1y. In addition it 1s of lnpor-
tance how the date of the closing-out sale and the
datee of the pay-dayB, wltich also depend on lnstitu-
tlonal declsions, are relatecl to each other. Natural
influences as for lnstance the climatic conditlone
before and during the sales period are nost decieivet
too. If weather waa warE and 6uEDer-l-ike during the
Donths of üay and June, the uaJority of bathin6 cos-
tuoee will have been eold out before the cLosing-out
eale 1e etarted. But if weather was cold anti ralny
rlurlng theee nonths and gets hot ln JuIy, the najori-
ty of bathing coetunee will probably be sold durlng
the cloelng-out eale. ?art of the rngtitutional caug-
ea becone effectlve together with lnfluences whlch
are alue to the calondar. Apart fron that it should be
borne lu nlnd that the tlE6 tleaaure varleg froE nonth
to Eontb, JuIy, for lnstance, le a rrlongx nonth. 'Ihe
baelc cauaeg referrerl to above ex€rciEe thelr ln-
fluences through hu.Eeü conduct (e.g. through tbe hablt
to prefer aoqulrlng c€rtaln clothlng ia gu.EDer and
partlcularly alurlllg the seaaoDal cloEing-out aale or
the tendenoy to purchase nore readlly after pay-daye)
antl througb technical and econonlc posBlbllltleE
(whlch are coherent wltb the lunber of Ea1es tlaye 1n
JuIy) upon the leyel of turnover. These types of
turnover Eay alEo be lnfluenceal tbrough b1oIogIca1
eyents. In rural arGas, for inEtance, turDover ln
clothlag depenalE upon the lncone of far:uere which
fluctuates rhytbEicaUy accordlng to the harvestlng
perl otl .

Ehe effects of the lnterrelations set forth above
antl llluetrateal 1n the BcheEe wilL vBry with tbe
facte on whlch lnfordation is collected, for the 1a-
portance of the lndivldual factors nay be quite dif-
ferent fron cage to caae. In aaldlti.ou, the lnterre-
latlonebip between tbe j,ndividual factore wbich be-
coBe effectlve and tbe fact to be neagureal can be
both flerlble anal lnflerlble. For inetance, the be-
glnnlng of frooty weether and the level of proaluctlon
ln the con8tructlon lndustry are closely lnterrelat-
eil wltb each otherr wblIe there is only a vague inter-
relatloaehlp between the out-doo! teDperature anal tbs
number of people Bolng to the picturee. The less
rlgitl are the effective lnterrelationehlps between a
basic cause and the fact urder coneideratlon, tbe
less allBtlnct anal the Eore irregular ltray the rhytbEi-
cal fluctuatlonE be ln the end.

In thlg connectlon, Eentlon Bhould be Eade of the
dlfficultles which are brought about by the rrseasona.l,

fluctuationsn when PRICE SERIIS are to be C0tr[BINDD 10
PRICE IIfDICES. If prlce aovenents are to be recorded
eeparately, the prlce serleo are combined by neans of
constant welghts. But j,f actual turDover during the
year 1s subJect to heavy seasonal fluctuations, there
1s the aianger that the constant quantlty patterD
c€aaee to be realletic in certai! monthe. ThiB 1s an

lndex probleE which is cloeely connectetl with tbe
topic of the present study and whlch is worth con-
sidering, and particularly in connection with the
conputation of price indices for the deflation of
quarterly and seni-annual figures resulting fron na-
tionaL accounts, though it is true that relevant in-
vestigations conducted at the Eealeral Statlstlcal
0ff1ce have revealecl that the quantitative lnportance
of this question nust not be overestinated.

B. Pre-RequiEites for the ElinlDation of Regularly
Recurring Rhytbnlcal FluctuatloDB

It may be said that Eore or less dletlnctly lt ie
the oplnlon of tuany people that an I'adJustEent for
seasonal fluctuatlons" aLEB at the couplete ellulna-
tlon of the regularly recurrlng devlatlons 1n a tlue
aeries. it 1s desired, to obtain a renainlng aerles
which ehowe nothlng but the effecte of the trend and
of randoa and non-recurrlng events. If the trend 1s
eliElaateal additlonally the rrrenainlng coaponentrl
EuBt aot b6" lnfluenceal by anythlng but the non-re-
current a^!ti rardoa effects. Howeyer, THIS is aD aln
whlch can only be achleved unaler very reetrlctlve
oontlltlons. In theory, the regul.arLy recurring devia-
tionB 1n the tiEe serles ean only be ellnlnated con-
pletely lf the lnflueace of all factors which are ln-
dividually effectlve can be quantlfied. If thls can
be done, the serieg which renains after tbe appllca-
tlon of a suitabl,e calculatlon nethod nust actua]ly
be free of all rhythnical deviatlong. 3ut 1t nay be
Bald that orlng to the conpllcated lnterrelations a1-
ready erplalned before, lt will oaly be poasible In
very few inallvldual apeclal oaaeE or not at sl-1 to
quantlfy all factorg whlch exerclse any lnfluence.

But 1f lt le intended neverthelesg to Eake an aal-
justaent for seagonal fluctuatlons 1n the strlct
Benee of the word, lt becones neceaaary to search for
coEproDj.Ee solutlons. In thiB counectlon It coultl
flrst be thought of a RXGRESSIoN ANAIYSIS, according
to shlch the novenänt of c€rtaln inalepenalent varla-
bl.eE ls the explanation for the nonthly figuree of the
serieg. Theee lndepenclent varlablea wouLd also in-
clude those wbich are directly connectetl with factors
by rhich seasonal fluctuatlons are caused. If the
€eaaonal fluctuatlong of these variableE wene renoved
(e.g. Elnp1y by tne calculatlon of averages), we
§houlai be faceil with the fact that tbe influence upoh
the depentlent varlable under conoialeratlon were con-
stant fron nonth to nonth; in other worde the corre-
sponding tlEe Eeries would no longer be subJect to
seaaonal fLuctuatlonB. But when colopared with the
posB1bl11tles wh.lch exist in practlce, this Eethod
appears to be rather hypothetical, too, and again it
nuot be salil that a couplete ellnlnatlon of fluctu-
atlons can be achLeved by thls nethod only in certain
circumstances" Among other factors, this is due to
the fact thet the coefficlents of the regresslon
equatlon are based on averages, whlch absorb part of
the pecullarltles of the indivlduaL years.

If exceptional cases renaln unconaldereai, it nay
be essuDed that a conplete adJustuent for seaBonal
fluctuatlons 1a the above E enae can scarcely be
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reafized. But if the cl-alns are reduced or the ain
somewhat altered it is quite posslble to find caLcu-
l€itron methods lvhi.ch facil:-tate the anal-ysis of the
rhythro:.ca} ffuctuatrons and the whol-e analysrs of
trtre series. In thls connectlon mentron shoul,d rn the
frrst place be made to the method of calculatlng
ilSEASONAI INDfCEStr. Thrs method corresponds to the
Eeasurement of the development between two dates in
oNE s:-ngIe year on the basis of the AVERÄGE deveLop-.
ment between the corresponding dates in SEVERAI years.
If the average development refl-ected by the seasonaL
index (whieh, though not quite correctly in alL cases,
is regarded as I'norrnal-'r) Is elimln-ted. fron the in].-
tial series, the -retrarning serles can be free of sea-
sonaL fluctuations only in exceptlonal cases. Such an
exceptronal case exrsts when the followrng requlre-
nents have been met:

The natural- and lnstltut:'onal- factors as well as
the factors due to the cal-endar must eaih year
becone effectj-ve at the sane trne and be equally
intensi,ve.

The biological, technical and econoDic events
through whrch the original seasonal factors
exercise an inffuence upon the tine series con-
srdered oust each year becorue effectlve at the
sane tlme and r.n the same coxobinatron and nust
take the same dlrectlon and be of equal intensi-
ty.

,. It Eust be possible to el].oinate the trend and
the rnfl-uences of all one-titre and randon effectg
already before the seasonal- index is coEputed,
so that they are no longer abl-e to lnfluence the
picture of the average developnent between the
various dates.

It may scarcely be expected that all these pre-
requlsites, and partlcularly the pre-requj.site nen-
tloned under pornt 1., can be found in roany cases,
and not even approx]-mately. Acoordlngly, the remarn-
j-ng serles wiLl seldom be quite free of seasonal in-
fluences, and their effects wrl1 correspond to the
extent to whj.ch they are below or above the "norDalrl
development7). In additlon, the picture of the trend
and the one-titre events which should remaln after the
'radSustmentrr for seasonal fluctuations, can al-so be
drstorted by the fact that these inffuencing factors
have sllpped rnto the comFutation of the seasonal- in-
dex to a nore or l-ess w]-de extent.

But desplte all these cgnslderatlons, the conver-
sion of a serr-es by means of a seasonal- i-ndex must not
be rejected on the whole. But before starting such a
calculatj-on, we should make sure that we do not get
too far away from the requlretrents mentroned above,
and ir addltr-on we should not refer to the remaj-ning
series as I'ad.Susted for seasonaL fluctuationsrr. Apart
from that, the rema]-ning series must not be regarded
as final ej.iher, but it should be constdered which
factors coul"d strll be effective.- The next section
7J-EEfElan certainJ-y be a d.esired effect in those
cases where seasonal effects above or below the
ilverage ere desrred to be included in the random or
one-tlme events.

contains sone exanples which ilfustrate the probleus
invol,ved j-n rrirdjustnentsrr for seasonal- fl-uctuations
by means of the usual methods, whj-ch should only be
used wlth great care.

But rf sufficient care is taken, the adjustnent
by means of a seasonaL rtnormalrt renains a reasonable
and sonewhat indlspensabl-e itrplerDent for the ana1ys16
of time series. Apart from this, a aeasonal rndex
alone can already provide signiflcant infor:nation. In
short-dated forecasts it suppl-ies expectations, which
together with other cfues may facllitate the look ln-
to the futur'e.

Crj-tic&I Renarks on the Methods Generally Ueetl
in the Elitrination of Seasonally Recurring

Influenc e s

2

Conparlson rvlth the rrcorresponding rnonth lD
the previous yeartl

Thls ne^thoil 1e s1np1y a nonth to Eonth caLcula-
tion of the rate of growth in coaparlson wlth the
corresponding loonths in the prevlouB year. If these
rates of growth are cohpareal with one another, we ob-
tain a picture whlch frequently lllustrates the de-
velopnent und.er consideration much nore distinctly
than the inltlaL series ltse1f. Thle ls an adequate
Eethod particularly ln those caseB where the coEpu-
tation of a seasonal index appeara not to be Justl-
fied. But agaj,n care nust be taken in the interpre-
tatlon of the results. A charge in the series of the
rates of growth, for instance, rlugt not necessarlly
indicate a change in the direction of the general
tenalency reflected by the inlb-a] series. There are
s!i11 fu?ther pos€ibilitles of a nisinterpretatlon,
which can be seen fron the following scheEatic ere.n-
pfe.

@ SCHEMATIC EXAMPLE FORlHE METHOD OF C()MPARIS()N
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Chart 5 shows, how ONE singl-e occurrence 1n the
quite steady course of an lnitlaL serres as TY/ICE re-
flected 1n the relevant geries of the rates of growth
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when conpared wlth the correspondlng Eontb ln the

. prevlous year. In that year ln which the slngle oc-
currence appeared, the developnent of the rates of
growth reflects lt accurately. In the year followlng'
whlch ln reallty le not affectetl by thls occurrence'
the Be!1es of the rates of growth deviates once agalnt
though 1n the reverae dlrectlon. Such a reactlon nay
q\rlte ea8lly lead to a nlslnterpretatlonr because ln-
convenlent influences of elngle occurrencea are easlly
neglected 1n practlce, Bo that unsound results are
obtalned.

Though accordlng to the exanple this Eethod of
naklng coEparlsonE wlth the correspondlng nonth ln
the prevloue year does not appear very satlefactory,
lt EuBt be borne ln trInd that thts nethod, whlch can
Etlll be lnproved, offers xnost lnterestlng and valu-
able posslbllltiee for the analysis of t1tre serieB.
It fr€quently provlcles lnfornation by slnple taean§,
whlch cannot be more reaeonable and preclse Eben nuch
nore conpllcated nethode are uged.

2. The nellnlnatlonn of seagonal fluctuatlone
by neans of seasonal lndlceg

the methode generally usecl 1n the ellnlnatlon of
Ecasonal fluctuatlons are:

the eo-ca11ed 'nethod of 1lnk relatlvesn (per-
Eons), the calculation of whlch ls relatlvely
cluney;

the applLcatlon of aovlng averageat In thls pro-
cedure the absolute or relatlve devlatlons of
tbe lnltlal valuee fron the uovlng average are
uEeal for estlEatlng the average seasonal Eove-
nent.

Io facllltate natters, the followlng exanpleo have
nalnly been couputed accordlng to the eecond aethod,
and accouat has been taken of the ABSOtrUIE clifferences
between the lnltlal serles and the trend. The 're-
nalnlng coEponentr representa, ln each instance, the
deviatlons of the serlea nadJusted for eeaEonal fluc-
tuatlonsn froE the trenal, whlch ln thls exarople ls
r€preEented by a novlng average of twelve loonths. Ihe
prob1eE8 lnvolved'1n thls type of a 'trendn calcula-
tlon w111 not be cllecussed 1n detail withln the scope
of this artlcleS), for 1t 1s not intended ln thls
context to erplaln the calculatlon n6thodB as such,
but to study the questlon whether 1t ls adequate ln
oach case to uee then for 'radJustlagt Eerlee for sea-
Bonal fluctuatlons. fhls 18 the reaBon why ln the
flrEt llne it bas been shown how easy 1t le to obtaln
Elsleadlng lesults lf the usual nethocle are enployecl
trlthout regardlng then crltlcally beforehand. Accord-
lngly, the followlng examples have been chogen ln
such a way that certaln rlsks becone clearly recog-
nlzable. But thls erophazlslng of the negatlve slde
nust not be taken for an absolutely negatlve critl-
8) The calculatlon of raovlng averages of twelveuonthe, for lnetance, J.nvolveo a calculatlve shlftforrvard or backwartl of tbe effects of certain events,rhich 1e not Justlfled ln all cases, and whlch lspar-ticularly distlnct ln caees wbere the general develop-
Eent ls lnterrupted by a sudden tbreakn or ncrackr.
Another danger ls that ln certaln series the nnovlng
average uay etl11 contsln aone aeasonal effects.

clsm. It is only meant as a warning.

a) Ihe results rnali lnvolve I great number of
problens if the seasonal fluctuatlons are

of changing intenslty

It can be seen fron Chart 6, how fron year to
year the fluctuatlons of the productlon ln the ln-
aiustry group nStones anal Earthsrr grow l[ore and trore
intensive. If the seasonal fluctuatlons are eliElnat-
ed by nethode generally used for this purpose, we ob-
taln a seaeonal rnolma1r, which ln a way trust be re-
garcled as an nlnproper averagen. When conpared wlth
the devlatlone of tbe inltlal series, the nnornaln
curve deviates too widely dullng the flrst years and
too sllghtly 1n later years. 0hue we obtaln - after
adJustment by neane of the computed seasonal index -
a renalnlng coxnponent whlch Is st1II far froro being
free of effects of seasonal factors particularly dur-
lng the first and durlng the last years. At the be-
glnnlng, the seasonaL fluctuations are reflected by
the reualnLng conponent ln the reverse dlrection (as
long ae tbey are below tbe average of the perlod un-
cler conslderatlon), and later-on it ls vice veraa.
Thus 1t nay be eald that to a certaln extent the re-
mainlng conponent beconee the toage of the growing
lntenelty of the seaeonal devlatlons.

lnitial Series

/\
A I

t\
tJ

t

@ INDEX OF NET PRODUCTION
IN THE INDUS

t950" I

TRY GROUP..STONES AND EARTHS..
100; accordrng lo calendar months

220

t90

r60

r30

220

190

t60

130

r00

7070

+30 +30

t0 0

-30 -30

+30+30

10

-30 -30

19s t t952 r953 r9s4 r955 r956
STAT BUioESAMT 57 - t3gg

Rema I n I ng Com ponents t a bsolu'e devtal,ors 0f rhe nrral ser res aar usled bv

rmeans0lspisonal,ndicesf0rdrffenntoen0dsfnmthemovrng'2m0nthsaveraqe)

\ flrso-nso

^
T J /y-\w l/

r95r-

ry

In our exaEple, thls 1s not only the case when
the nost slnp1e method (conputatlon of an lndex on
the basls of the ABSOIUIE devlatlons from the trend)
1e used, but also - though not so alistlnctly - when
the index calculatlon ls started fron the REIATM
devlatlons fron the trend, or when use 1s nade of the
nethod of 1lnk relatlves whlch may appear more acle-
quate ln thls case.
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b) tfre results are influenced by a time shlft
of the influencing factors

If the dates at which the various factor8 becoroe

effectlve shlft, the component reEaining after the
ellminatlon of the seasonal lnfluences may st111 show
devlations which are clcsely connected with the facts
to be ellninated. A relevant exanple has been given

@ YIELD OF M(]TOR VEHICLE TAX
mrllron DM mrlhon DM
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ln Chert 7. ft shows how a gradual change ln the pay-
Eent hablts of rtrotor vehicle tax (changlng over fron
annual to quarterly advance paynents) alters the dls-
tlnct seasonsl fluctuations in such a way that thelr
ellnlnatlon by neans of the usual Eethods involvee
serlous problens. If this is not taken lnto account,
we obtaln a nremeinlng' conponent whlch 1s clearly
affected by the contlnuaL structural change.

Slnllar coneequences must be expected lf it is
lntended to 'radjusti a serles which - with a vlew to
the effects of seaaonal factorB - relates to a very
hetelogenouB sector, an example belng the lndex of the
net value of lnalustrlal proaluctlon. In thls lndex,
lndustrtee have been conblned whlch ln part are eub-
ject to conpletely tllfferent seaeonal lnfluences. If
the proportlons of the lndlvldual lndustrleB shift,
certaln fluctuatlons w111 be reflectecl Eore strongly
on the total average, wh11e others w111 be weakened .

Itrls neans that the rhythn of the total index 18 aI-
teretl, and this 1n turn tray exerclse an rnfluence
upon the reroalning conponent 1n a elnilar way to that
descrlbed ln the previous example. these effecte of
genelaI structural shlfts could be realuced by Etart-
1ng the aaiJusteent for seasonal influences fron the
proiluction indlcee of the indlvldual lndustries, and
not froE the total inder.

Problens whleh are coherent with the tlne ehift
of lnfluenclng faetors arlse also frou an endeavour
to rradJusti retall turrover which alepend upon the
datee of feast-days. .Ary lnatex calculatlon which does
not account for the fact that the MoVABIX FXAST-DAYS
do not, ln each year, fal1 to the sane month nust
lead to lnproper averagea and therervlth to a biao of
the remalnlng cotrponent. As the movable festlvals can

only fa}I to t,/so different xnonth6, we can evade thl8
difficulty by conbining the two nonths concerned. An-
other possibillty would be to calculate two lnallces,
one for those years in which Easter 1s 1n March, and
one for those in which Easter ls in Aprl1. However,
this procedure requires that longer serles are avall-o\able'/. But even lf this 1s done, lt 1s still lnpoE-
eible to elfuolnate tho6e influences whlch are clearly
recognlzable in sone eerles and which are tlue to th€
varylng alate of a festival INSIDE the sane nonth. tror
lnstance, the moveEent of retall turnover iln choco-
lates anal sweets shows clearly that great part of the
Easter buslness falls to the nonth of MÄRCE wh€n
Easter ls ln early APRItr.

c) The resultE nay be lnfluenced by the uethod and
the tine basls selecteal

For the ploaluctlon of footrear two seasonal 1ndl-
ces were conputecl ln dlfferent wayo (Chart 8). Sint-
1ar to the two examplee glven before, one of these
lndlces was baged on averaged absolute deviatlons
from the trenCl. Ihe other lnder wae conputed by Eeans
of several mcvlng averages, so that the seasonal
fluctuatlons were in a way sp1lt up lrrto eeveral con-
ponents of different perlodlclty 1n a sltr1lar ray ag
1t 1s the case ln the tharnonlc analyels,. though 1t
ls true that - after the conblnatlon of the lndlvltt-
ual conponents of the secontl Eethoal - th€ lndlcea
thus coEputecl reflect the baslc seagonal Eovement rd-
latively unIforxoly, part of the renalning serlea de-
vlate from one another to quite a conslderable extsnt.
These dlfferenc€s lnallcate that tbe kaotrIealge provld-
ecl by a nremalningn coeponent anal therewith alEo by
an naclJustedn Berles uay be very doubtful, whlch 1e
al8o due to the dependence upon the calculation
trethod.

@ coMpARrsoN BETwEEN Two sEASoNAL rNDrcEs
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In certala clrsumstarcee, it ls posslble that the
renelnlng coEponenta vary consJ.derably with the IIME
PERIoD on whlch the seasonal calculatlon is baeed. A

relevant exanple has been given at the botton of
9) The use of longer serles aloes not at all offer ad-
vantages only, for accordlng to thelr nature they ale
to a wlder extent eubJect to lnfluences of graalual
structural shlfts 1n the way nentloned before tbarl 1tis the case wlth shorter serlee.
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flhetber and to whlch ertent these dangers nay be

reduced by the use of rnore conpllcated nethods can
onry be eaicl frotr case to "u."10). 

rt will scarcery
be poBslble to eetablleh generally val1d ru1es.

Chart 5, thougb it Eust be taken into account that
the calculatlon of the lndlvldual seasonal incicles
coulal only be basetl on a snaller nunber of years'

alex 1s computed.

III. COMIIENTS ON THE CUXSXNT CAICUIATION AND PUB-

IICATION OF SERIES iADJUSTID I'OR SEASONAtr

TIUCIUAOIONSN 3Y THE STATISTICA], OFFICES

The computatlon of nseasonal indlcesrt as 'xell as

the inperfect attempt to elinlnate eeasonal fluctu-
atlons nay be qulte adequate inplenents ln the anal-
ysls of time series for the purpose of procurlng
ressonable inforloation. But these inplenents' as they
stand, Eust not be employed with each individual tioe
series. lxanples of an unreasonable äpplication of
nelhods for the Ielimination of seasonal influencesn
have been given in the prevlous sectlon. If ln a

certaln case such cafcuLations are conslaleretl to be

adequate, we ale faced with the problen to select
that nethod which protrises to provide the informatlon
requirerl, sltriultaneously taklng into account the
pecuLlarlty of the Eeries concerned. Both the deci-
Bion whether to nake anrradiustmentr and the selection
of the nbeqttr method may be arbltrary to a consider-
able extent. This may result 1n a far-reachlng de-
pend.ence of the reBults upon the nethod selected, and
this ie the reason why 1n trany cases the figures can-
not be useal ln a reasonable way unlese the calcu.Latlve
operatlons are thoroughly known.

It ls not at all adequate, simply to refer to a

serleg whlch has been divldetl by a "seagonal lndexr
as a series nadjusted for seasonel- f1uctuatlons".Ihle
1s misleadlng anal technlcally wrong, for lt ls quite
poeslble ln certain cltcurngtanceE that the nadjustedn
Berles contaln8 all regularly recurrlng rhythnical
devlations of the lnltlal serles in the sane extent
ln whleh these real seaeonal devlations are above or
below the average of several year8. [ithout any fur-
ther and thorough lnvestigatlon 1t cannot be salal
that the remalnlng serles ehowg the general tendency
of tteveldpnent interrupted by Elngle and randon events
(or the single and randon events alone after the elip
inatlon of the ntrendn). the inpresslon that it doest
can easily arlse if such serLes are slmply referrecl
to ae neerleg aaljusted for seasonal Lnfluences'r. In
additlon, the use of series already adJusted xoay

easl1y induce the user to negleet ltrportant problens
of evaluatlon.

If the declslon were reached to publlsh certain
serles whleh have been rradJustednby a seasonal inalex,
these serles must ln all events be accompanied by the
lnltial serles and a descrlptlon of the method useal.
0n the one handr there are nany purposes for whlch
the non-adjusted initlal flgures are more adequate
than the so-calleal 'adJustednonee. 0n the other handt
the user of statistics should be able to Eake other
calculative adjustmentB for seasonal fluctuatlons if
theee appear nore adequate to htn for his own rEsearch
work.

fn additlon, it should be considered whether the
publication of "adjusteai seriesrrcould be replaced by
the publicatlon of references to seasonal influences
and influences due to the calenalar which nay have be-
cone effectlve. Insofar as this appears justlflablet

OIE reconmendatlonr however, nay be regarded ae

generelly validr Before a series to be adJuoted for
eeasonal fluctuatlon8 by neans of a eore or lesg ne-
chanlcal calculatlon Eethod is approacbed' 1t should
be atteupted, if posslble, to ellmlnate celtain fluc-
tuetlong already beforehand by naklng use of the naa-

terial avallable ln each lnstance. The valylng nulDber

of worklngr calendar, or conBu&ptlo! alayE, etc. are
the firEt to eotre to nlnd (see also Sectlon II B),
but it shoulai be Etressed again that an eliELnatlon
of theEe lnfluencee nust not be mistaken for an e1fuo-

inatlon of SEASoNAI fluctuatlons. It is only lntend-
etl to reuove, 1f poeslble, the dlsturbances whlch are
causetl by the trregularlties of the calendar before
other calculatlone whlch aln at ttellElnatlns' the
actual seaaonal fluctuations are begun.

In adtlltlon, there are other poselbllltles which
Ehould be ut1l1zed before purely trechanlcal roethoale

are oEployeal. It would, for Lnetance, be posslble to
e1lElnat6 qulte a nuEber of fluctuatlons fron the ale-

velopnent of deliverles of cow mllk by naklng uee of
the lnfo::natlon wblch 1s avarlable on nl1k productlon
per cotr aft€r th€ converslon accorallng to calendar
ilays hao been natle. (In theee proce€dlngs, the long-
n:.n alevelopnent of theee yields would have to be elln-
lnated.) fhs soEethat rnechanlcal part of the ellul-
natloE of eeaEonal fluctuatlone wiLl then have to be
nade only for the renalnlng fluctuatlons. Due accouat
ro[14 thus have been taken of the f].uctuatlons (due
to seagonal faotors reflected by the nproductlvltyn
of oows) EllDlnateal ln advance, and thie at their
accurete alate antl wlth thelr actual intensity. Th18

ulght have reduceal the danger to obtain iaproper arren-

ages, aad the nreEalnlng conponentn nay no longer
provltle Euoh a wlde range for trlslnterpretatlons.

As another exanple the posslbtlity of an'radvance
atlJustnentt of lndex serlee of lnduetrial productlon
by Eeen8 of the average working hours per worker roay

coEo to Blnd, a procealure ln whlch' the problen of
hour8 reductlon trust not be neglected. (tll.e posElb1l-
ity has alreealy been dlscueeetl earller ln the text.)
In thls way it would be posslble' already to adJust
the lndex eerles of productlon relatlvely adequately
for the iafluences of sone events whLch recurregular-
Iy though not alwayB at the sane date and wlth tlie
same lntenslty asr for lnstance, the date6 of Sundays
and feast-daye, the varying frequency of leaver 111-
nesB, and extra hours, etc., before the seaeonal ln-
10) there are certainly Eethods ln whlch account 1s
taken of the pecullarltles of the lndivldual series
1n a Eore atlequate way. the procedures which appear
to be paltlcularly adequate are those basecl on the
regresslon analysls, though 1t ls true that the pur-
pose which they serve is not so comprehensi.vely in-
cluslve as that descrlbed on page $; see nMonatsbe-
rlcht der Bank deutecher länderr, )/1957r p. 40 ff.
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these references could also be given j.n quantltatlve
terms. As regards series wlth actual-Iy distinct and

regularly recurring fluctuations it should be conslcl-
ered to have them accotrpanied by seasonal 'rnormalsn.
This solution would not gj.ve rise to some of the ob-
jections mentioneal before.

Before a final answer can be given to the questlon
concerning the current publication of rradjustedn se-
rles, the ava.Llabl^ short-telm series have to be ln-
vestigeted 1n order to find out whether and to which
extent they are influenced by irregularitles of the
calendar and by seasonal factors. Then it would have
to be lnvestigated in each individual case and ln
accord.ance with the ctiterion8 deserlbed ln the pre-
sent study, whether the effects of these influencesare
so as to permi.t of thelr "ellmination'by the methods
usuarly employed for thls purpose. It may already be

sald on this stage .that many series will not stand
this test. In such cases it would have to beconsider-

ecl whether there are other nethoals which night pro-
vide nore aclequate results. When in indlvidual cases
reasonable possibllities for the adjustnent of serles
cannot be found, it goes without saying that a statls-
tical office üust not make calculations of this type
nor publish the results which in certain circumstances
tray be nisleading. ft appears better to refraln
fron trying to derive too great an amount of lnfortra-
tl.on froro the short-term deveLopBent, and the anal-
ysls shoulcl be based upon longer periods.

FlnaLly It should be said that current conver-
slons of a greater nuuber of short-tern seriee re-
qulre tltre and noney. Even in those casee where such
converelons appear sensible ancl adequate, it nust be
exanlned beforehand whether thls work can be done
with the avallable facllitleB in a way which doe6 not
affect the requlred actuallty of the inltlel flgures.

Dr. cerhard I'ürst / Dr. Hans Spllker
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