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Seasonality.in Irish Economic Statistics

by C. E.;Y.sLeser

In analysing»ehort—terﬁ economic:movements'the
presence of seasonality in econom;ccindicators‘is a
serious obstacle as it may tcend to exaggerate or conceal
true changes in economic conditions}v It is;_fherefore,
of some importance, firstly, to ascertain which of the
main series are affected by seasonal factors and whlch are
not;“and secondly, to-investigate whether eeaeonallty‘can
beAre;;eply-measured"and'allowed for by appropriate
correctione:A It is with these two prob;ems that the

present study is'concerned.
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One llmltatlon may be stated ‘at the outset The

quarter is held to be- a sufficiently" short penlod to study
-short-term economlc movements, and _po attempt ls made to

e

analyse month to«month fluctuations. In as far~a§ the'
-Gata.are published in the form of monthly series,. they have
_been treneformed.into quarferly data by<simple:totalling'

or averaging as the case ‘may be.

' The series which have been investigated for

possible eeasonality .are.as.follows:

Volume of production.index, (transportable"goodej
Total number of new houses bullt (state—~aided. schomes)
Electrlclty output

Sales of 1nsurance stamps - _
Persons engaged in transportable  goods 1ndustr1es
Total live register o Co v

Percentage oft insured persons on 11ve reglster

“y (l .

Wholesale pr;ce index
Consumer orice index D
Agrloultural prlce index .
Import price (unit value) 1ndex

Domestic export price. (unit. value) 1ndex




Price index of ordinary stocks-and shares.

‘Index of weekly earnings of industrial workers
(tranoportable goods’)

LT el ey
Index of retail sales’

New private motor cars registered

Total ‘revenue recelpts

Total,exchequer expendlture
Value of 1mportst"

Vaiﬁe of tétal: éxports:
lMoney supply .

-r;’.

Bank deblts (ordlnary accounts)
Commer01al banklng assets: biills, 1oansjanﬁfadvancee
Commercial banking assets: 1nvestmenta

External assets of banking system and departmental
funds

Moet of the data“are published in the economicv

series or eleewhere in” the Irlsh Statlstlcal Bulletln, or

.r!

1n the Quarterly Bulletln ‘Of “the Central Bank of Ireland

Jfl ; PRI

'the money supply 1s obtained ‘ag.sum of note ano 001n
ML EERT G

circulation and current aCCounts ~following Oslizlokv

(1962-63) .

In addition to “tWe 25 serdies listed above, the
analysis also throws 1light upon derived series which are
obfained'as;ret@o§ (Qr dlfferencee) between two of the

{k Liite -l

original’’setied like import and export Volume, or import

eXCcess.

Forhgg out 6f thé 25 series.for, which the dafa

were avallable, 20, oboervatlona representlng quarterly -

]

figures for the years 1953- 1962 wore utlllseJ ‘the ‘périod
1961—1963 was used for retail sales: and 1960 1963 forl

external assete. The obaervatlono were formally subjected

e id Vit

to an analysis “ofrvariange petweeniyeere and betweenuu

quarters, thus testing the null hypofhesis:ofAnonfrend and
no seasonal variation, Except for the two series based on
shorter periods, the sum of squares between years thus had

4 degrees, that between quarters § degrees, and the




residual sun of squares 12 degrees of freedom. The

F - ratlos Were célculatéd in the usual way; in addition,
the residudl coefficient of variation, i.e. the square
rdot of the residual mean square expressed as percentage
of the grand mean, was computed to indicate the magnitude

of the irregular movements,

At the 57 significance level, the critical

F - ratios are 3.26 for the years and 3,49 for the
quarters; at the 1¥ level, the corresponding ratios are
5.41 and 5.95 respectively. The variation between years

‘thus appears to be significant for all series except new
houses built, exchequer expenditure and possibly the
agricultural ahd foreign trade price indices. At first
sight, the variation between quarters also appears sign-
ificant for all but 6 of the series analysed, but in
interpreting this result, some care must be taken as some

reflection will show.

Assume that the time series follows a linear
trend. If the trend is rising, this fact will also be
reflected in rising quarterly totals from the first to the
last quarter,. If the series is exactly linear, with no
seasonal or irregular component, then it is easy to prove
that with m years or 4 m observations, the ratio of mean
squares between quarters and between years will be equal

to 5/46(m + 1). With m = 5, this ratio amounts to .0521.

It follows that in cases where the F -~ ratio
between quarters is about 5% of F between years in
magnitude, a trend effect upon variation between quarters
may be suspected and verified by inspection of the annual .
and quarterly totals. This effect appears to explain the
value of F between quarters entirely in the case of the

share price index and to a substantial part in a few other

cases.




Table 1. Results of Analysis of Variance

F - ratio Residual
Series - Between Between | coefficient of
years quarters | variation (%)
Volume of production 139.4 28.5 2.06
New houses built 1.3 .3 13 .48
Electricity output 96 .4 228.0 2.71
Sales of insurance
stamps 7.6 220.9 1.58

Employment (transportable 4

goods industries) 769.3 68.8 %
Live register 37 .4 92.8 4.95
% dinsured on live

register 56.8 55.5 5.11
Wholesale price index 34.9 1.9 .65
Consumer price index 52.0 1.9 .39
Agricultural price index 4.2 6.1 1.59
Import price index 4.1 .9 1.00
Bxport price index 3.8 1.4 1,82
Price index of stocks

and shares 487 .7 9.7 2.75
Index of weekly earnings 303.5 31.9 1.148
Index of retail sales 126.0 138 .4 1.17
New cars registered 29.9 34.1 .22
Revenue receipts i5.7 133 .1 .14
Exchequer expenditure 2.5 7.0 . 40
Value of imports 69,4 1C.3 J3.36
Value of exports 27 .6 7.8 5.82
Money supply j18.2 25.0 1.6C
Bank debits 65.1 8.6 $.60
Banks' bills, loans and

advances 156 .6 10.5 2.02
Banks' investments 80.6 2.0 1.63
External assets 65.2 7.6 1.39




With the help of Table 1 and these consider-~
ations, ‘it io poscible.to classify the eerioo into three
groups. ~ The seriesiin the first group. show no marked
seasonal variation, and seasonal correction is not
required. - For those inithe second category, the seasonal
variation is very marked and clearly overshadows any
irregular movements. There is a third category of series
which appear to be influenced by seasonal factors, .but
theee are relatively moderate and combined with fairly

large irregular fluctuations. Clearly the series in the

third category atre than whlch may present the greateot

Q1ff;cultles, Tho cla051flcat10n is as follows:

1) No marked seasonak -variation:

‘New hiouses built -

Wholesale price index

Consumer price index
hwlmport.price/iudex

Export price index

Price index of stocks and shares

Banks' - bills,: loaheé. and advances

Banks' investments
2) Clearly marked seasonal variation: _

Volume of production
Blectricity output
Sales of insurance stamps
Employment
Live register S
7 insured on live register
Index of weekly earnings
_Index of retall ‘sales
New cars reglstered
“Revenue receipts

Money supply
.8 ) Seasonal variation and irregular movement :

Agricultural price index
uxchequer expendlture ‘
-Value of imports

‘Value of exports
Bank;debits

External assets



A mere.comparison’0of quarterly means would,

s i Lo e ITE VR L e -
of course,;not yieldwansatisfactory measure of seasonal
var1at10n.w Varlouu methods of meacurlng Seasonallty are

o \:J
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avaxlable;,_ It is -to be expected that w1th the aerles in
the secona group, the - ch01ce of” methoo does not aub— .

uantlally inﬁluencegtheﬁreeﬁlt‘ larger elfferenceo>may

Lail

be found for then*ermeo mn Tthe thlro group.
TR e : - o
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:

ot .aﬂ”'rrom elxher group two aerleo were. selectad” For

‘further ana1y51s{”“ nlectr1c1ty ’Outguﬁ and:-salés of "’

. -insurance "’ ouamps ‘are examplesof series$withﬁﬂwﬁaﬁge7 '
seasonal: ahd ' Ealrly small 1rregular oomponent.:'3iﬁp%rt

value and”eXport Value, on the other hand, are series with

only moderate seaeonality-andqa"sﬁbstantial irregular

element.

It will be assumed that the seasonal.variation
can be best represented by an indexl,the;simpléﬁmeéﬁ of
the four quarters be;ng,lOO‘.nthis-eeeﬁs more approprlate

-than a constant positiwve: Or" negatlve amount forxeach

. *

quarter, Furthermore it is assumed that.the seasonal

indices may slowly cnange over txme, ano that no .more than

the five previous calendar years ohoulo .be . uﬁiﬁi@eﬁ“to

IRV ",‘

period. In the present analysis, the ob ervatlone over

the period 19586-1962 were utilised,

There is, of course, a wide variety: of procedures

which may be followed to obtain seasonaliiidices), and no

‘exhaustive study is made here. Three basic methods ...

derive from the alternative aesumptione that_the:trendyﬁanﬁﬁ

~:g“.

be represented as & centred unwelghted four quarter moyving

i

average, a polynomial, or a quaol llnear trenu.‘@ﬂlhe flret

two of these are standard statistical method o theAthlrd

/“

was introduced by Leser (1963) and will be brlefly descrihed

here in due course,



JThe_@oming:average may be oomputed”eitﬁer'for
.the original date br £dr their logaritims.,: :Iﬁ.fhe former
case, the seasonal index for a quarter is obtained as the
unweighted mean of four ra%ios of Observation“fe.mevieg
average multiplied'by 1C0; " in the latfer.case, the log-
arithm of the oeasonal 1ndex.d1v1ded by 1C0C is the mean of
four dlfferences between the. 1ogar1thma of observation and
trend. In elther case, an addltlve adjustmeyt is made to
ensure that the 1ndlceo'add up to 400, er their logarithms

to O. respectlvely

= .‘ ~Fuﬁthe§ pefineﬁents may be introduced into the
moving everage proceoufe. Geary (1964 b) advocates an.
adjuotment to glve a truer repreoentatlon of the trend at
turnlhg p01nto, Wthh may be applleo to all moving
averages obtalned except the flrst and la t one.,
Bffectively, it means that a weighted moving average is

now used as trend.

The conetrucfion_of polynomiel trends with
oeaaonallty in the data, by meang of orthogonal polynomials
has been deacrlbed”by Geary (196é a). To obtain seasonal
1nd1cee, the method hould be applled to the logarithms of
fhe deté. The logarlthm of the seamonal'lndlces
(d1v1dea by 100) are then obtalned as means of five -

differences and add up to O.

i

« - The queei—lineer t}end-ﬁefhod ieAdesigned to
yield a trend and seasonal yeriatiop which minimise the
sum of'eeua;es oé cﬁeﬁgee ie ?rend direction plus- the sum
of aquares of the.re81duals. The computational procedure’
developed ylelds the oeaoonal varlatlon estimates. in the
first’ place, >the trend Qaluee may . be ,derived afterwards
if des 1red To obtaln aeagonal 1ndlceo, logarithms

should be used. With 20 observations, indicating the



logarithms of the data by Y Y and the

R YZO

~ea§5ona1 ?‘ndf'l‘c.ef’:by S.ii' ’- S—g ', 8 3..") . 8:4:' s the. formulae for

,.qﬁlﬁ:ﬂnﬂssgf are. as. follows;.
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By writing ‘the{éoefficients' in the secohd éxpression in’
‘reverse ordery thevformula for G,' ‘is obtaitfied;‘similarly

~the foﬁmﬁlaﬂférwsdf is-dérived from the first expréssion,
The formulaé Por-the-tréend cafn be.found in the paper by"

Lesep (1983 ) uaaywyan o il o Do T D

One further point may be mentioned. All methods

using ‘logariithms . andparticdularly the last-named method,

Lanybeld.seasonal indicés 8. %,#§,Y, § ', and Sé' such -that -

1 2

ﬁgypeir'gébmétric?meaniishi©O§ ~It isipreferable to have-

)

iﬁseasohalqindiceswserSé;ﬁsquand'sh<such:ﬁhatﬁthe,arithmétic
A} e
mean ie .1C0. ¢ .This is best .achieveéd if the indicés  are -

divided by itheir sum:and multiplied by 400y or"

Ifithe trend-values are required, they should:

“then be infildted in ‘the ‘same proportion “as the 'seagonal
Lrindides arerdeflated; It does not ‘matter then £orithe
coﬁputatidﬁﬁdﬁfthé“ﬁ%@ﬁ&~éhdJseasbnalfvariat&On-comﬁiﬁed
whemhérJthe?originalimrrfhe*adjuhted1figurésafbr'trénd75

and seasonmalivariatifon ‘areused,



: ‘ [, ; . .
For the chosén series, alternative estimates

8. and S

of 81, 52, 3 2 have been derived with the help of
seven methods or variants of methods; these are:

1 a) Ratio to moving average

1 b) do. with Geary's correction

1 ¢c) Moving average of logarithms

1 4) do., with Geary's correction

2 a) Linear trend

2 b) Quadratic trend

3) Quasi-linear trend

The results are given in Table 2, together with an
indicator R‘2 of goodness of fit, R'2 is in none of the
cases an ordinary coefficient of determination. It is
based on the central 16 observations, since the moving
average method does not yield trend values for the first
2 and last 2 observations unless special devices are
introduced. Furthermore, it represents that portion

of the sum of squares for the percentage deviations of
the 16 observations fromtheir mean which is explained by

trend and seasonal variation,

As expected, the various estimates are fairly
close to each other in the cases of electricity output
and sales of insurance stamps; for value of imports and
exports, wider variations are observed, In no instance
are there any substantial differences between the results
of methods 1 a - 1 & and between the results of 2 a and 2
That is to say, if a moving average method is adopted, it
does not matter here much whether original data or log-

arithms are used, nor whether Geary's correction is made

or not; if a regression method is chosen, the introduction

of a quadratic term has no appreciable effect in any of

the series analysed.




- 10 -

Table 2. Bstimates for scasonal indices (1958-62)

and gocdness of fit

Series and method S1 82 S3 84 P'2
Electricity output:
la 1186.3 86.8 1.4 | 113.5 | .9962
ib 1186.5 66.9 1.3 | 113.3 | .9%48
ic 118.1 | 86.6 | 81.5 | 113.3 | .9963
1d g 118.1 86.6 31.5 | 113.38 | .99565
2a 118.2 87.0 81.4 | 113.4 | .9943
118.2 &7.0 81.4 | 413.4 | .9947
d 1186.2 36.9 81.5 | 443.4 | .9974
Sale of insurance
stamps:
la 114.2 90.1 99.7 6.0 | .9908
ib 114.2 90.1 99.7 6.0 | .9914
ic 114.3 | 90.C | 99.7 | 96.0 | .9903
id 114.2 90.1 99.7 96.0 | .9913
2a 114.9 89.7 99.7 95,7 | .981C
2b 114.9 869.7 99.7 95.7 | .9838
3 114.7 59.6 $9.7 96.0 | .9923
Value of imports:
la 1C4.5 | 101.8 92.3 | 101.4 | .9666
ib 104.6 | 101.6 92.4 | 101.4 | .,96941
ic 104.5 | 101.7 92.3 | 101.5 | .9664
14 1C4.7 | 104.4 92.3 | 101.6 | .9693
2a 103.9 | 102.2 92.2 |1 101.7 | .9144
2b 103.8 | 102.2 92.3 | 104.7 | .9136
3 104.3 | 102.3 92.2 | 101.2 } .9771
Value of exports:
1a 99.1 91.5 | 105.4 | 104.0 | .96382
ib 89.6 1.3 | 104.9 | 104.2 | .9660
ic 99.1 91.4 | 105.3 | 104.2 | .9684
1d 09.5 91.4 | 105.0 | 104.1 | .9675
2a 98,9 93.6 | 104.6 | 102.9 | .8016
2b 98.9 93.6 | 104.6 | 102.9 | .802¢9
97.7 93.2 | 105.4 | 104.0 }..9789
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Some guidance as to choice of method is given
by the goodness of fit indicator. The linear or ‘quad<
ratic trend methods do not give a good fit in the caseé of

imports and a poor fit in the case of exports; the long-

term movement appear to be too complex to be edequately

dedcrlbedAby a ulmple quadratlc exprosclon. A third-
eegree geiynomla% might 1mprove the fit, but the method_
would»beceﬁe fai?ly_cumbereome. Cn these grounds,
polynemial.trende are apparenély ruled out for geperel_

use in connection with Irish economic time series.,

The biggest differences between results
obtalned by the mov1ng average methods on the one hand
anu the quﬂ31 ~linear trend method on the other are. found

Lanl
i

in reupect of §, and 3, for the export series. he

71 2

i

explanatlon for the alucrepancy 11e 1n a low 1mport
value for the ftrot quarter and a hlgh value for the
aecond quarter of 1950, comblned w1th the fact that these
querter. 'ee;ng a! the beglnnlng of the obaervatlon
pefloa,”cafryve vefy iow weight 4in the eotlmatlon of
35550351 variation by a mov1ng average method. If the
laet two qearfere ef 1957 and the fipst two quartererf
1963 were a&ded, ﬁethed 1la Weuld yield the following

estimates:

8, = 98.1, 5, = 98.4, By )

.= 104.9, 8., = 103.6
which are close to the resgults of method 3. Iﬁ sueh
circumstdnces, great time stability cannot be expected

from the.seasenal indices estimated by any method.

‘Both>the Mbving average and the.qhéei4iineaf
trene are oufflclentlJ flex1ble to glve, together with
the oeasonal 1ndlceo,‘a ‘good flt for any of the qerleo;"
The-fLu ylelded by the Quaeielinear trend methodAis the

better one; this appears to be a general feature of the



method, “which is dchieveéd at the expense of a less

‘smooth trend,

For some purposes the relatiVely;largerchangeB

in alrectlon for the quaal linear trend might be: & draws:
back here 15 no theo;etlcal dlfflculty An, moddifying: .

s [ERR

tne method ao as to obtaln a. °mpotner trend at.the.
expens e of 1arger reuldual ,thpﬁgh no explicit formula. :~

has been worxed out yet,

The maln advantage of the quasi-linear trend

method over the moving average 16 that it gives:a bagis:. .
for Eoreca tlng, however 1nadequate such a- forecast may -.:
be 15 khe'absence of otaor 1nformat10n._. Once the data ..¢
for tﬁé laat“quérter of a calendar year have.become. .
avaliafle;vthe method yleldoAtrend valueo for the.:las

two quartef0 Erom whlch tne trend may:. be progjected into.
tne‘next Qear by 11near extrapolatlon, -and if multiplied:
by the aéprop£1ate oeau01al 1n010ea, forQCHat ‘values .for.
each q;;rter are obtalned _ffIh%s nasﬁpeen;Qone,heﬂe'fon;:

the elected serles”;n_gegpept of 1963. . .Table.3d shows .~

the foreqastl together with the actual Yal%QSﬁ”y

- Table 3. Forecast and actual figures 1963,

Series - , . L Quartor S
e D S TII IV
Blectricity output (mill kwh) B N AT
Forecast oo T -1 800:61 597.1 | 568.8 | 802.4
Actual o .1 882,41 617.1} 578.2. | 3130
3ales oE insurance otampo
. .. .(MNo) R R S g ~
Forecast 7,124} 5,514 | 6,078 | 5,791
Actual : 7,815 5,774 | 6,285 | 6,290
Value of imports (& milil) | o
Forecast ... .. - , .:. = 79.91|.82.28(.77.73 |769,44
Actual 7 v T 69.31| 79.87 | 69.95 | 87.17
Value 'o:f:’ré‘x‘pd'-rf’%, (e midly | )T T
Forecast .. .. ]4as.85) 42.62 | 49.06 [ 49.51."
Actualrw T eET MR 09| 47,67 | 52,47 | 51,98
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Regarding electricity output, the forecast
could not foresee the abnormally cold winter and high
demand for the first quarter 1963; otherwise it is
reasonably satisfactory. The trend in sales of insurance
stamps showed a downturn . in the second half of 1962,
hence the low forecast which was belicd by an upturn.
Imports showed a steep rise in 1962, and the trend some-
what flattened out at the beginning of 1963 which accounts
for the discrepancy. The export forecast is remarkably
good for the first gquarter 1963; after that, a new
upswing took place and the rise was somewhat greater than

predicted by the formula.

Once information and data for the new year
come in, it is of course possible to modify the forecasts
by introducing changes in trend direction while maintaining

the values of the seasonal indices.

A task which is easier than forecasting ic the
seasonal correction of quarterly data as they become
available, deflating by the latest estimate of the appro-
priate seasonal index. This permits comparison withmthe
previous quarter and without explicitly having to work out
a trend, a reasonable assessment of the most recent
movements in important economic indicators may be made,

An extensive application of seasonal corrections, based
on the gquasi-iinear trend method, is dintended for the

Irish scene in the near future.



Geary,

Geary,

Leser,
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