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Abstract 

In this paper we consider that the seasonal co~ponent 

in economic time series has an slowly evolving nature, Dut it 

can also register situations in which specificic social hahits, 

of s~asonal character, change more suddenlv. In such cases the 

standard stochastic (lineal and stationarv or non stationarv ) 

structures are nat able to explain, in a satis~actorv manner, 

th~ behaviour af the series during a time periad after the change, 

ru~d the consideratian of enlarqed models incarnaratina si~ple 

deterministic schemes, could help to capture more raoirldlv the 

new situation. 

l1e face a problem of this tv:oe studina the mon th.l v 

Spanish Industrial Production Index, that it has Deen aF~ecte0 

by a new tendency, appeared in 1980, to concentrate the S~TI1er 

holidays in August. For this series.we arrive to a univariate 

a Arima model with deterministic elements in the treno. anO. 

seasonal components, and we use it ~or the seasonal ao.iust~ent 

of the series. This combination o~ o.eternlÍnistic and stochastic 

structures contributes to a better explanation of the series an~, 

therefore, to bett~r forecasts anO. seasonal adiustment. 





DETERMINISTIC AND STOCHASTIC SEASONALITY: AN UNIVARIATE 

STUDY OF THE SPANISH INDUSTRIAL PRODUCTION INDEX(*) 

Antoni Espasa, 

Banco de Espaf'ía. 

April 1983. 

I.- INTRODUCTION 

Economic Time Ser ies Analysts try to arr i ve, from 

their experience with real data, to recommendations that 

could be use fuI when wor k ing wi th a ser ies tha t presenta 

specific set of characteristics. with respect to the 

seasonal aspects, qui te often the fo1lowing recommendation 

is made: use deterministic seasonal structures when working 

with short series (five or six years long) and try 

stochastic schemes for longer ones. This is based on the 

idea that economic seasonality evolves slow1y with time. In 

such cases, that evolution is scarcely detectable in short 

samples and deterministic seasonal models can work. On the 

other hand the data points are too few for a consistent 

estimation of stochastic seasonality. With 

mode1s incorporating stochastic seasonality 

and, generally, produce better results. 

longer samp1es 

can be tr ied 

(*) I arn very grateful to J.A. Carro for his efficient 
colaboration as research assistant in this work. I arn 
a150 grateful to rl. Mara'l¿¿ll für the lnteresting 
discussions maintained at different stages of the papero 
This paper has been accepted fer presentatien at the 1983 
European meeting ef the Econometric Society. 
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This dichotomy between stochastic or deterministic 

seasonality seems to converge to the idea that the seasonal 

component in Economic Time Series has mixed nature. In that 

direction, in Pierce (1976) there is a good exposition of 

the problems and treatment of mixed seasonal models. 

Nevertheless, in a few applied studies mixed models are 

found. In the present paper, the combination of seasonal and 

deterministic structures has contributed to a better 

explanation of the series under study and, therefore, to 

better forecasts and seasonal adjustment. 

In our opinion the mixed seasonali ty is specially 

interesting in explaining series in which the seasonal 

component is mainly of a slowly evolving 

register situations in which specific 

seasonal character, change more suddenly. 

standard stochastic structures (linear 

with unit roots) are not able to explain, 

nature, but it can 

social habits, of 

In such cases the 

and stationary or 

in a satisfactory 

manner, the behaviour of the series during a time period 

after the change, and the consideration of enlarged models 

with additional simple deterministic schemes, can help to 

capture, more rapidly, the new situation. 

In this paper we deal with the monthly Spanish 

Industr ial Production Index, 1965-82, see append ix 1 ..... The 

trend of that series has been quite affected by the 1974 and 

1979 energy crisis, as it has happened with similar data of 

other national economies. In our case we have an additional 

problem, because the methodology used in the construction of 

the index changed in January 1975. 

In section 2 we present an univariate study of the 

1PI se~ies ter the ~hüle period, that incorporates tr~nd an~ 
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seasonal breaking points from 1975, but considers 

homogeneous, for the complete sample, all the other 

components. In that part of the study we arrive to model 

( 1) . Its main aspects are a downfall of nine percentual 

points in the rate of growth for the 1975-82 period compared 

with the previous years, and an important decrease, from 

1975 onwards, of the activi ty dur ing August followed by a 

more vigorous seasonal reaction during the fourth quarter. 

Forecasting 1982 with model (1) the errors were 

small for the first half of the year but for the summer 

months the forecast values were clearly biased. We detected 

that the reason was a possible new seasonal change, 

affecting the summer months since 1980. In section III we 

consider that new situation and, restricting ourselves to 

the 1975-82 sample, we propose for it model 

con ta ins an impor tan t s tochas t ic seasonal 

deterministic one to capture the mentioned 

eighties. 

(4). This model 

componen t and a 

change in the 

From the resul ts of model (4) we can say tha t in 

the Spanish Industrial Production there is, since 1980, a 

bigger tendency to concentrate the summer holydays in 

August. That phenomenum has not been occuring slowly from 

year to year but, due perhaps to the fact that with 

second energy crisis in 1979 the relative costs 

the 

of 

production registered important changes, made its appearence 

quite suddenly in 1980. 

In the remaining of the paper we compute the 

deterministic seasonal factors, section IV, the stochastic 

factors, section V, and present and discuss the wholly 

adjusted series, s¿ction VI. 
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11.- AN UNIVARIATE STUDY OF THE SPANISH INDUSTRIAL PRODUCTION 

INDEX FOR THE PERIOD 1965(01)-1982(08) 

For the Spanish Industrial Production index monthly 

series, that we denote by IPI, there exists data since 1965, 

but in the course of that sample period (in January 1975) a 

change was made in the methodology used to construct the 

indexo If we are interested in the estimation of the 

cyclical structure of the 

1975-1982 is too short for a 

series, 

reliable 

the sample 

estimation of 

perioo 

it. For 

that reason, we try in this section to carry out an 

univariate study of the series for the whole period, 

assurning that the 1975 methodological change has affected 

mainly the seasonal structure of the series, while its 

effects in the other components oÍ the 1PI have not been so 

important. We wil1 also assurne that the 1974 and 1979 energy 

crisis have affected the rate of growth of the Spanish 

industrial production, but not its cyclical bebaviour. Sorne 

base for the later assumption, as a working approximation oÍ 

the uní ver se under s tudy f i s prov id-ed in figure 1, taken 

from Espasa 
trend (*)- of 

(1982) f that portrays <the deviations froID its 

tbe Spanish quar ter ly GDP. Th i s f igur e shows. 

that the pattern of the cyclical structure after 1974 is not 

too different from the one observed before. 

wíth al1 these assumptions, an univariate ARIMA 

model wi th seasonal d urnmie s was cons tructed in 19 S 1 w i th 

data up to decernber 1980. This model was used for prediction 

purposes til1 the secona quarter of 1982. The model 

reestimated with an updated sample presents the following 

results: 

(*) That trend has been estimated taking explicit account oÍ ~ 
the abrupt breaking points in its rate of growth due to 
the energy crisis. 
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610g IPl t = -0.0586 S27410 t 
( 2 • 6) 

0.0306 DSS t + 
(4.9) 

+ 0.019 SA1t + 0.006 SA2t + 0.059 SA3t -
(5.3) (1.6) (12.0) 

- 0.006 SA5t - 0.052 SA7t - 0.184 SA8t + 
(1.27) (12.3) (39.1) 

+ 0.216 SA9 t + 0.041 SAI0 t + 0.007 SAll t -
(45.7) (7.9) (1.6) 

- 0.007 SA12 t + 0.068 SB3 t - 0.037 SB4 t + 
(1.7) (15.9) (5.5) 

+ 0.021 SB5t - 0.016 SB6 t - 0.043 SB7t -
(2.9) (4.1) (8.8) 

- 0.440 SB8 t + 0.487 SB9 t + 0.048 SBI0 t -
(83.4) (81.6) (7.7) 

- 0.011 SB11t - 0.062 SB12t + 
(1.8) (11.9) 

(1-0.58 L) (1-0.94 L12) 
(9.0) (38.1) + 

(1-0.93 L12 + 0.63 L24) 
(13.9) (10.3) 

sample period 1965 (01) -1982 (08) , 

= 0'026 ca 
number of residuals: 177, 

Box-Pierce-Ljung statistic 
{

14 lags = 16.4 

26 lags = 29.9 

38 lags = 42.3 

( 1) 

values in the correlogram significatly different from zero: 

r 12 = -0'16 and r 48 = -0.16, 

reziJual 0utliers: see table one, 

standard deviation of the prediction error twelve months 

ahead = 0.046. 
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In (1) L is the lag operator and il=(l-L). S27410 is 

a dummy with value one from October 1974 and zeros 

otherwise. DSS is a dummy with value one in the rnonth 

containing the Easter Sunday and zeros otherwise. The 

variables SAj are dummies with value one in the j month of 

the years 1965 to 1974 and zeros otherwise, and the dummies 

SBj have the value one in the j month of the years after 

1974 and zeros otherwise. In rnodel (1) we have ornitted the 

SA. and SB. var iables tha t if are included appeared wi th 
J J 

t values less than one. 

Table 1 

Residual outliers frorn rnodel (1) 

observation number date value (0= 0.026) 

59 1969(11) -2.000 

63 1970(03) -2.040 

104 1973(08) -2.580 

109 1974 (01) 2.580 

120 1974(12) -2.000 

164 1978 (08) 2.19 0 

176 1979(08) 2.580 

212 1982(08) 2.810 

The rnain characteristic of this rnodel are: 

a) It has stochastic and deterministic seasona1ity, 

le incorpora tes a change in the seasonal 

structure, 
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c) It captures a permanent fall in the level of 

the series from October 1974, by the dummy 

S27410, 

d) It includes, as we shall see bellow, a fall in 

the rate of growth of the series, from January 

1975, 

e) It contains a pseudo-cyclical effect of module 

0.8 and period around six years, and 

f) It allows for a transi tory fall of the index 

during the Easter periodo 

To explain the seasonali ty of the ser ies we tr ied 

stochastic, deterministic and rnixed structures, and the 

results obtained pointed out that the essential aspect of 

the IPI seasonal evolution was its sudden change in 1975. 

The best way that we found to incorporate that feature was 

by the use of the SAj and SB,j dummies ano this drove us to 

model (1). 

We could eva1uate the rnentioned seasona1 change 

through the estimated coefficients for the SAj I s and SBj I s 

variables. Denote 

the coefficients of 

by 

those 

* o A. and 
J 

variables 

* OB jl respectively, 

and transform them in 

deviation frorn their respective rneans. In order to carry out 

this transformation we first calculate: 

* 1 12 
* ÓA = 12 

'C' o A. = 0.0084 and 1... 

j=l J 

* 1 12 
* cE = 12-

'C' ~ B; -= n ('\ n 1 '" 'J ' .... ' • v .~- __ ..,.¿ 

j=l j 



and then define, 

and 

* CA. = cA. 
J J 

--;¡¡­
cA 

* ---:;¡ 
OB. = oB. - cB 

J J 
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j = 1, ... ,12 

Those coefficients are given in table 2. 

--* --* 
The value cA and o B are the average rate of 

growth of the IPI frorn 1975 outwards, 

respectively. These rates put in annual bases are 10.5% and 

1.6%. This can be interpreted in the sense that wi th the 

energy crisis the rate of growth of the Spanish industrial 
. fel1 . ,. h' .. product1on/by n1ne percentua~ p01nts. T 18 est1mat10n cannot 

be taken as a very precise one, because we have not taken 

into account thát such fall was not a sudden event but 

something that 1ast between one and two years in the first 

crisis and few rnonths in the second one. The nine percentua1 

points estimated here represent a bigger magnitude than the 

one estimated in Espasa (1982) for the non-agricu1ture 

Spanish GDP. In that case the estimation was of five points 

between 1974 and 1976 ano two additional points during the 

1ast half of 1979. 
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Table 2 

Seasonal Coefficients from Model (1) 

Months 

Series: 6. 10g IPI Series: 10g IPI 

1965-74 1975-82 1965-74 1975-82 

8 A. 8B. S A. S Bj 
J J J 

January 0.0110 -0.0013 0.0154 0.0108 

February -0.0027 -0.0013 0.0127 0.0095 

March 0.0502 0.0668 0.0629 0.0763 

April -0.0084 -0.0382 0.0545 0.0381 

May -0.0146 0.0198 0.0399 0.0579 

June -0.0084 -0.0175 0.0315 0.0404 

Ju1y -0.0602 -0.0447 -0.0287 -0.0043 

August -0.1922 -0.4411 -0.2209 -0.4454 

Septembre 0.2079 0.4854 -0.0130 0.0400 

Octobre 0.0331 0.0472 0.0201 0.0872 

November 

I 

-0.0010 -0.0122 0.0191 0.0750 

December -0.0149 -0.0631 0.0042 0.0119 

The coefficients cA. 
J 

and CB. 
J 

refer to the !::. 10g 

IPI series, and it is convenient to use them to calculate 

the seasonal coefficients corresponding to the 10g IPI 
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series. Denote by 6 A· and 3 B· those coefficcients. If we 
J J 

impose on them the restrictions: 

12 
r: S A' = O and 
. 1 J J= 

12 
r: BB' = O 

. 1 J J= 

we have that, see Pierce (1978) pp. 247 and 248, the 3 's 

and 6 I S are re1ated in the following way: 

6 A· = J 

S B· = J 

j 
r: 6 Ai 

i=l 

j 
¿: 6 Bi 

i=l 

1 + --U 

1 + 12 

12 
r:i 6 Ai and ( 2 ) 

i=l 

12 
¿:i 6Bi ( 3 ) 

i=l 

The S Aj 1 S and S Bj I S are 9 i ven in table 2. Compar ing 

those coefficients we can evaluate the 1975seasonal change. 

In table 2 we observe that the biggest change happened in 

August, where its actual seasonal fall is twice its previous 

va1ue. Nonetheless the changes in other months are al so 

importante For instance, the industrial activity in the 

fourth quarter of the year has now a more pronounced 

seasonal upswing than it had before. 
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111.- AN UNIVARIATE STUDY OF THE SPANISH INDUSTRIAL PRODUC­

TION INDEX FOR THE PERIOD 1975(01)-1982(12) 

As we rnentioned abo ve , wi th a model like (i} we made 

forecasts several months ahead, till the second half of 

1982. At that time we realized that the forecasts for the 

1982 sumrner were unaceptable and decided to reconsider the 

model. 

A close examination of the recent evolution of the 

IPI series, see figure 2, shows that the slacks in the 

Spanish industrial production during the last three Augusts r 

were more pronounced than what had been experienced before. 

So, see tab1e 3, from an average rate of growth in August of 

-39.1% during 1975-79, we passed to arate of -55.5% for the 

period 1980-82. This fact revealed that a main problem was a 

new seasonal change in the index, during the surnmer rnonths. 

We could have taken account of i t by extending model (1) 

with another set of seasonal dumrnies for t.he surnmer: rnont.hs 

of the last three years, but the nurnber of variables in this 

extended model would have been bigger than what is allowed 

in the standard Time Series computer programs that we have. 

Therefore to take into consideration the new seasonal 

structure, we were forced to restrict ourselves to the 

sample from 1975 till now, because then we did not havet.he 

seasonal problem for the previous years. 

In table 4 we have the mean, variance and 

Box-P ierce-Lj ung sta ti stic for d if ferent transforma tions of 

the IP1 series. Figures 3 to 5 contain the graphs of 6.10g 

IPI, /;, 12 log IPI and /;,/;, 12 lag 1PI (*). From all this 

information i t. seems that the /;,6.12 10g IP1 ser ies can be 

taken as stationary ano its correlogram 

correlogram are given in figure 6. 

ano 
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Spanish Industrial Production Index (*) Table 4 

Oifferences Obs.-no. Mean Variance Standard Standard Box-Pierce Ljung 

""d ""D Deviation Deviation statistic with 

(d~ 12 of the mean 14 and 26 lags 

(0,0) 96 4.8148 .022119 .14873 .015179 82.3 146.0 

(1,0) 95 .0017881 .041697 .2042 .02095 132.0 223.0 

-VI 

( ° , 1) 84 .016938 .0017811 .042203 .0046047 81. 5 98.2 

( 1 , 1 ) 83 -0.00008 .0025036 .050036 .0054921 46.6 70.0 

(*) The data are In logarithms. 
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FIGURE 6 
Correloqram and oartial correlogram of the series 
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The mode1 at which we arrive for this samp1e is the 

fo11owing: 

!::.!::.12 log IPI = -0.032 !::.!::.12 HSS t + 
(2'46) 

+ (0.042 - 0.166L + 0.102L 2 ) !::.12 S8007 t + 
(2.39) (7.37) (5.89) 

+ (1-0.82L) (1+0.38L9) (1-0.86 L12)at, (4) 
(12.5) (3.7) (19.4) 

samp1e period: 1975 (01) -1982 (12) , 

O'a = 0.026, 

number of residua1s: 83, 

Box-Pierce-Ljung statistic {14 1ags = 4.0 

24 1ags = 15.8, 

no va1ues in the residual corre1ogram 

different from zero, 

significant1y 

standard deviation of the twe1ve months ahead forecasting 

errors: 0.034, 

residual out1iers: 

observation number date va1ue (0'= 0.026) 

16 1976(04) 2.12 a 

31 1977(07) - 2 .12 a 

SO 1979(02) -2.000' 

51 1979(03) -2.000' 

61 1980(01) 2.35 a 
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In (4) HSS t is a dummy var iable included in the 

model to capture the decreas,,= in production in Easter. The 

dummy has been constructed following Hillmer, Bel1 and Tiao 

(1981) and assuming a decreasing production period of twelve 

days(*). The dummy variable S8007 is included to capture 

the seasonal change experienced from 1980. That variable has 

value one for the July month since 1980 and zeros otherwise. 

In model (4) we do not have any factor to capture 

the possible economic cycle fluctuations in the ser ies, as 

it happens in (1) with the factor (1-0.93 L12+O.63 L24 ). 

with the 1975(01)-1982(12) sample, the autorregresive 

operator (1- t!J 12 L12_ t!J 24 L24) does not appear with 

significant coefficients in any of the models that we ha ve 

tried. For this sample period a possible model with a 

pseudo-cyclical factor can be obtained with the 

autorregresive operator (1- t!J 9 L9 _ t!J18 L18 ). In that 

framework we ha ve estimated the following model: 

6612 10g IPI = -0.0'29 6 612 HSSt + 
(2.3) 

+ (0.047 - 0.160 L + 0.108 L2) 612 S8007 t 

(1 - 0.66 L) (1 - 0.73 L12 ) 
(7.8) (9.4) 

(1 - 0.37 L9 + 0.41 L18 ) 
(3.6) (4.1) 

(5) 

(*) The dummy HSS have values different from zero in the 
observatJ.ons corresponding to the months of March and 
April. These values for the year 1975-84 are: 
(0.917,0.083) f (0,1.0), (0,1.0), (1.0,0), (0,1.0), 
(0.333,0.667) f (0,1.0) f (0,1.0), (0.583,0.417), (1.0,0). 
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samp1e period: 1975(01)-1982(12), 

o = 0.029 a 
number of residua1s: 65, 

Box-Pierce-Ljung statistic 
{

14 1ags = 10.9 

18 1ags = 15.3, 

no values significant1y different from zero in the residual 

corre1ogram, 

standard deviation of the twe1ve months ahead forecasting 

error: 0.048, 

residual out1iers: 

observation number date va1ue ( 0 = 0'029) 

16 1976(04) 2.07 0 

37 1978 (01) 2.76 0 

50 1979 (02) -2.00 0 

53 1979(05) 2.07 0 

61 1980(01) 2.030 

In ( 5) the factor (1-0.37 L9+O.41 L 18) has 

comp1ex roots and their inverses have a module of 0.64 and a 

period around 45 months. 

Comparing ( 4 ) with ( 5) we see that the 

deviation of the fit is better with mode1 (4) than 

standard 
(5) (*) • 

We a1so observe that the resu1ts for (4) were quite invariant 

irrespective1y of the estimation procedure used to 

approximate the exact maximum 1ike1ihood estimation, but in 

the resu1ts for (5) we find important differences. For a11 

these reasons we se1ect mode1 (4) for the posterior study on 

the seasona1 adjustment of the IPI series. 

(*) The residua1s for (4) and (5) are given ln figure 7. 
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IV.- AN ESTIMATION OF THE DETERMINISTIC SEASONAL FACTORS FOR 

THE SPANISH INDUSTRIAL PRODUCTION INDEX. 

In rnodel (4) we have included variables as HSS and 

S8007 that contribute to explain certain deterrninistic 

aspects in the level and seasonal evolution of the IPI 

series. Our airn in this section is to separate theseasonal 

contr ibutions, of those var iables, frorn their contr ibutions 

to the level of the IPI series. 

Let us begin with the Easter effect on the log IPI 

ser ies, that we will denote by Et and has the following 

expresion: 

Wl = -0.032. (6 ) 

The Et series, that only has non-zero values in March and 

April, represents the total Easter effect on log IPI. 

Following Hillrner, Bell and Tiao (1981), we can decornpose 

the HSS t variable in the following way: 

HSS t = HIt + H2 t + H3 t , (7) 

where: 

1 

HIt = HSS t - -- MAt 
2 

( 8) 

1 1 

H2 t = MAt -
2 12 

( 9) 

1 

H3 t = 
12 

(10 ) 
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and MAt is a dummy wi th value zero for all months except 

March and Apr il where i t takes the value one. Then we can 

rewrite'(6) as: 

and calling El, E2 and E3 the three components of the right 

hand side of (11) we have: 

( 12) 

If we observe that HIt only has non-zero values 

in March and April and they are such that they sum zero each 

::z'ear, we have that Elt is a kind of seasonal effect that 

is compensated between these two months. On the other hand 

H2 t sums zero each twelve consecutive observations and 

therefore E2t is apure seasonal effect. Finally E3 t is 

a constant. In table 5 we list all those effects. 

Using El and E2 we can calculate the following IPI 

Easter adjusted series: 

x 100 = IPIHl t and (13) 

x 100 = IPIH12 t (14) 

where the adjusting factors PHl t and PH12 t are given by: 

PHl t = exp{Elt}xlOO = exp{-O.032 Hlt}xlOO and 

(.16 ) 
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In (13) we adjust the IPI for the El effect and in (14) for 

the El and E2 effect. The adjusted series and their factors 

are given in tab1e 5. 

For the other deterministic component of mode1 (4), 

we have that the total effect of the variable 5S007 in 6. 10g 

IPI is: 

[11 * 
L j ] Vt = ¿ o. 1 5S001t 

j=O J+ 
(17) 

* * where °7=0.042, 
* 

°S=-0.166, * °9=0.102, 

° =O( 
~ 

9-¡! 7,8 or 9) and S8001 is a dummy variable with 

va1ue one for the January month since 1980 and zeros 

otherwise. 

This effect can be decomposed in the fo110wing way: 

[11 * -* .1 -* 11 -; 
Vt = j~O (o. 1 ° ) LJJ 58001 t + 15 ¿ ,. ..J S8001 t , (l8 L J..J 

J+ j=O 

where, 

1 12 
* * 15 = ¿ 

° 
:::: -0.001S3 

12 Q., 

9,=1 

The f i r s t elemen t in (18) captur es apure seasonal 

effect and the second one accounts for a change in the mean 

of the 6 10g IPI series since January 1980. 

If we do, 

we have tha t the 

'¿ = 1,2, ... ,12 (19 ) 

15 's are pure1y seasona1 coefficients 
1 

for 610g IPI series. Such coefficients are given in tab1e 6. 
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'rabIe 6 

Seasonal Coefficients 

Months Serie Lilog 1PI Serie 109 IPI 

o j p. 
J 

January 0 1 00183 .0040583 

February 0!00183 .0058883 

l\tlarch 0'00183 ~OO77183 

April 0'00183 .0095483 

May 0 1 00183 .011378 

June 0'00183 .013208 

.July 0'04383 .057038 

August. ~O'16417 -.10713 

September O 10383 ~~ 4 0033017 

October 0'00183 -~OO14717 

November 0'00183 ,00035833 

December 0 1 00183 .0021883 
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From th~ 81 coefficients we can ca1cu¡ate the 

corresponding coefficients for the 10g IPI series, that we 

denote by 61 , and are given by the expresion: 

t 1 12 

69, = L: él + 12 E i &. 
i=l i i=l 

·1 
(20) 

Observing we see 

that the bigger seasona1 changes have occurred for the 

period that starts with Apri1 and ends with August. Por this 

1ast month we have now an aditiona1 downturn of 10.7%, with 

respect to what was usual ti11 1979. The corresponding 

seasona1 recovery takes place main1y from Apri1 to Ju1y. At 

a quarter1y level we can sum up the new situation saying 

that we have a new downfal1 in the third quarter with the 

corresponding reverse seasona1 movement in the second one. 

the va1ues of these coefficients (tab1e 6 ) 

From the 6 coefficients we have 
2-

that the 

for this factors to adjust the IPI series 

deterministic seasona1 component are: 

12 12 
PV = L: PVj = L: exp { 6 SSOj} x 100 

t t j t 
j=l j=l 

where S80j is a dummy with va1ue one in the month 

1980 onwards and zeros otherwise. The PV t factors 

adjusted, IPIV, series, 

= x 100 

are in t~ble 7. 

seasona1 

recent 

, ( 21) 

j from 

and the 



.. obs. n° ... .. .. 

.. and date .. 

IPI .. .. .. 
F'V .. .. .. 

- 31 -

TABLE 7 

I?IV- ..... obs. n°.·JO 

-I?I/?V ** d d t JO ** an a e. 

IPI .. .. .. 
.. .. .. 

IPIV- .. 
"'IPI/PV .. .. 

************.** •••••••••••••••••••••••••••••••••• ** •••••••• « ••••••••••••••••••• M ••• M******** 
.. 1 7~Ol" 111.8 .. 100 .. 111.8 ** ~1 8001.. 137.7 .. 100.41 .. 137.14 .. 
.. 2 ~JC~.. 114.1 .. 100 .. 114.1 ** 62 8002.. 137.2 .. 100.59 .. 136.39 .. 
.. :; ~03" 119.8 .. 100 lO 119.8 ..... 63 8003·JO 139.1 .. 100.77 .. 138 .• 03 .. 
.. 4 ~04" 118.4 .. 100 .. 118.4 ** ~4 8004.. 132.5 .. 100.96 .. 131.24 .. 
.. s ~O~" 117.4 .. 100 .. 117.4 ** ~ 9005" 139.4 .. 101.14 .. 137.82 .. 
lO 6 7~0é" 1.16.7 .. 100 .. 116.7 ** 6.6 8006" 133.5 .. 101.33 .. 131.?!i .. 
.. 7 ~07.. 111.2 .. 100 .. 111.2 ** 67 8007.. 133 .. 105.87 .. 12~.ó3 .. 
.. 8?!iOS" 77.5.. 100 .. 77.5 ** 6S 80OS" 79.9 .. 89.841.. 88.935 .. 
.. 9 ~w09" 120.1 .. 100 .. 120.1 ..... 69 9009.. 135.8 .. 99.67 .. 136.2S .. 
.. 10 ?!il0" 129.5 .. 100 .. 129.5 ** 70 8010.. 147.4" 99.853" 147.62 * 
.. 11 ?!il1" ~21.6 lO 100 lO 121.6 ..... 71 8011" 140.8 .. 100.04 .. 14O.?!i .. 
• 12 7~12 * 118.8 .. 100 .. 118.8 ** 72 e012 JO 133.4 .. 100.22 .. 133.11 .. 

.. .. 
• .. 
lO .. .. .. .. .. .. .. 

13 
14 
15 
16 
17 
18 
19 _ 
20 
21 
22 
23 
24 

7601 .. 
7602 .. 
7603 .. 
7604 .. 
7~ .. 
7606 .. 
7607 .. 
7608 .. 
7609 .. 
7610 .. 
7611 .. 
7612 .. 

11.2.2 
115.4 
124.2 
122 .. 7 
125.3 
122.5 
1;4.1 
".al.3 
128.1 
130.6 
132.9 
~27.8 

.. .. .. .. .. .. .. 
* ... .. .. .. 

100 
100 
100 
100 
100 
100 
100 J 
100/ 
100 
100' 
100 
100 

.. .. .. .. .. .. 
* .. .. .. .. .. 

112.2 
115.4 
124.2 
122.7 
125.3 
122.S 
124.1 
el.3 

128.1 
130.6 
132.9 
127.8 

.. * 

.. * -** ..... 
** ..... 
** 
** 
** 
** 
** 

73 
74 
75 
7>b 
77 
713 
79 
eo 
81 
82 
83 
84 

8101 .. 
8102 .. 
8103 .. 
8104 .. 
8105 .JO 
810¿' *' 
8107 .. 
810a lO 

8109,. 
13110 *' 
8111 .. 
8112 .,. 

130.4 .. 
132.7 .. 
140.2 .. 
132.3 .. 
136.9 .. 
136.8 .. 
139.!i * 
77 .. 

133.5 .. 
142.3 * 
139.4 ... 
132.9 .. 

100.41 .. 
100.5'9 .. 
100.77 .. 
100.96 .. 
101.14 .. 
101.33 .. 
105.87 .. 
89.841 .. 
99.67 .. 
99.953 .. 

100.04 ... 
100.22 .. 

129.87 .. 
131.92 .. 
139.12 .. 
131.04 .. 
135.35 .. 
135 .. 
131.77 .. 
85.707 .. 

133.94 .. 
142.51 .. 
139.35 .. 
132.61 .. 

••••••••••••••••••••••••••••••••• ******~ ••••••••••• **«*********** ...................... ***** 
.. 25 7701" 123 * 100 .. 123 ** es 8201" 126.2 .. 100.41 .. 125.69 .. 
.. 26 7702" 128.8 .. 100 .. 128.8 ..... 86 e202" 129.3 .. 100.59 .. 128.54 .. 
.. 27 7703" 140.8 .. 100 lO 140.8 ** .87 8203 * 142.5 .. 100.77 .. 141.4 lO 

* 28 7704" 128.5 .. 100 .. 128.5 ** 88 8204·" 130.6 .. 100.96 .. 129.36 .. 
.. :29 770S" 135.6 .. 100 .. 135.6 ..... 89 6205.. 13Q.9 .. 101.14 .. 135.35 .. 
.. 30 7706" 128.9 .. 100 .. 128.9 ** 90 8206.. 133.3 * 101.33 .. 131.55 * 
.. 31 7707.. 119.5 .. 100 * 119.5 ** 91 8207.. 134.5 * 105.87 * 127.04 .. 
.. 32 770S" 82.5 .. 100 .. 82.S ** 92 9209·10 75.8 .. 89.841 * 84.372 * 
* 33 7709 * 133.9 .. 100 * 133.9 ** 93 8209" 139.1. * 99.67 lO. 139.56 .. 
* 34 7710 * 134 * 100 .. 134 ** 9'4 13:210 * 136.4 .. 99.853.. 136.6 .. 
.. 3:s 7711" 133.2 .. 100 * 13::3.2 .. * 95 8211·10 140.:2 .. 100.04 * 140.15 .. 
.. 36 7712" 134.7 ~ 100 .. 134.7 ** 96 9212" 132.5 * 100.22 .. 132.21 .. 
********._ ........................ *******-** ••••••••••• M ••• **** • ••••••••• w****~~ •••• M.M •••• ** 
.. 37 7801", 130 .. 100 .. 130 ** 97 8301 * 127.48 * 100.41 .. 126.96 * 
.. 3a 78~" 130.4 * 100 .. 130.4 ** 99 9302" 130.24" 100.59 .. 129.4a * 
.. 39 7803.. 133.7 * 100 .. 133.7 ** 99 9303·" 136.72 * 100.77 .. 135.67 .. 
.. 40 7804.. 131.7 * 100 .. 131.7 ... 100 8304 .. 132.97" 100.96 * 131.61 lO 

.. 41 780:;" 133 * 100 .. 133 ... 101 9305.. 134.38 * 101.14 * 132.96 .. 

.. 42 7906.. 137.8 .. 100 * 137.8 ** 102 930610 135.35" 101.33 .. 133.S? * 

.. 43 7807.. 123.9 .. 100 .. 123.9 ... 103 8307 * 131.42" 105.87 .. 124.13 * 
* 44 7908.. 84.7 * 100 .. 84.7 *.. 104 930a.. 77.32.. 99.S41" 86.063 * 
* 4:; 7909.. 136.8 .. 100 * 136.8 ** 105 8309.. 133.72" 99.67 .. 134.16 * 
* 46 7810" 141.7 .. 100 .. 141.7 .... 106 8310" 140.63 * 99.853" 140.84 .. 
* 47 7911'" 142.8 .. 100 * 142.8 ** 107 8311·JO 1:37.45" 100.04 .. 137.4 .. 
.. 48 7912" 131.9 * 100 .. 131.9 ** loa 8312 * 131.35" 100.~ * 131.06 .. 
••• M ••• ***** •••••••••••••••••••••• *************************~~M* •••••• *****N •••• M •• " ••••••• ~~ 
* 49 7901.. 134.S .. 100 .. 134.8 ** .. .. .. * 
.. SO 7902" 12:5.9 .. 100 * 125.9 ** .. .. .. * 
.. 51 7903" ~37.6 ,. 100 .. 137.6 .. * .,. lO * * 
.. 52 7904.. 126.6 .. 100 .. 126.6 ** .. * lO * 
* 53 790:;" 142 • .6 .. 100 .. 142.6 ..... .,. * .. .. .. .. 
* .. .. .. 
* 

::;4 7906" 
:¡:; 7907 * 
:;6 7909" 
37 7909 .. 
::;S 7910 .. 
:;9 791.1" 
60 7912" 

136.9 .. 
131 * 
86.3 * 

l33.7 .. 
142 * 
144.8 * 
128.3 lO 

100 
100 
100 
iOO 
100 
100 
100 

.. 
lO .. 
lO .. 
lOO 

lOO 

136.9 
131 
86.3 

142 
144.8 
129.3 

** 
** 
** ...... 
** 
** 
** 

note: the IPI valueS for 1983 aze forecasts. 

.. .. 
* 
~ .. .. 
* 

.. 
lOO .. .. .. .. .. 

* .. ,. 
,. .. .. 
lO 
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The 

(4), in the 

value since 

-0.00183 we 

remaining effect of the variable S8007 t , model 
-r 

ser ies 6. log IPI is the change, 8 , in 

January 1980. Since the value of 

i ts mean 
1< 
8 is 

have that the rate of growth of the Spanish 

Industrial Production Index has decreased by 2.2 annual 

percentual points, and this can be interpreted as due to the 

second energy crisis. The 2.2 figure agrees with the 

corresponding estirnated decrease, in Espasa (1982), for the 

non-agriculture Spanish GDP. 

From the Easter, PHI and PH12, and PV adjusting 

factors we can obtain the corresponding adjusting factor for 

both effects jointly. We call them Pl, if in the Easter 

~ffect we only include El, and P12, if for the Easter effect 

we include El and E2. The corresponding adjusted IPI series 

will be denoted by IPIHIV and IPIH12V, respectively. All 

those factors and adjustments are in table 8 and their 

corresponding formule are: 

Pl = 
p~ntX PVt 

t· 
100 

P12 t 
PH12 t x 

= 

IPIH1V = 
t 

IPIH12Vt = 

100 

Pl 

P12 

PVt 

( 22) 

, (23) 

x 100 and (24) 

x 100 (25) 

In figure 8 we compare the r a te of 9 rowti.1 of the 

IPI and the IPIH12V series, and we can see the impact of the 

summer correction obtained in the adjusted series that 

reveals a more homoscedastic evolution. 
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TABLE 8 

PHl BETA -!'Jo pt.,.;. ~ Pl" ,. ~12- ~ 

* -EXP(.&ETA)% ~ .p¡'¡l·x-PV % • ~l.:!~~V ~ .,. 
IP! .,. I?tHl l..i=- • I.?'!i-t12V­

* arp!~l ~ • -IP!/?l= 
lilM M •• :t;t I~ ti 111: ~*'1IHIl~~~~~."'~"***"~*. ___ """"""'.1$-,,,,,,.,,,.,,.,,, ... t .. _, ........... ,._"'li ... ' ...... ~ ........... H.o; .... _ ................ M ................. ,.. H IiliIli'AJiI JI! .11_,." 

~ ~l • lOO~OO ~ lOO~27. +00000. 100~CO ~ 100~OO • 10Q.27 
2- 7::0;; .. ::'00 .. 00 ~ 100p27 -!lO .00000" 100,,00 ,. 100~OO 1.00.27 
Ji f"!¡03 ,. 9S.ÓS" 97.37.. .00<)00 100.00 'X;l.ó<3" 97.369 
4 7':;04 lOl..34" 100.00" .00000.. 100.00 " 101.34.. 100 
S 7:0~ 100~OO ~ ~OO.:7 * ~ooooo ~ 100900 ~ ~OC900 * 100.27 
.. ("!;O¿, 1QO.OO lO 100.27.. .00000" 100.00 '" 100.00 100.::!7 
7" 7!:07 1CO.00 ~ !."O~=7 140 .00000" 100000 ... 100,,00 100.::7 
3 f!:Oi3 __ 1.00 .. 1.)0 ~ 1,00,,:7" .. 00000 "1> .LOO~00 100,,1j() lOO~:Z7 

9 7e:09 100.00 ~ .!OO~'Z7 .. ,00000'" lOO~(JO 10C~OO 100.,:;!7 
10 "7510 " 100.00" :00.:':7.. .00000" .1.00 •• .)0 100.00 100.27 
11. ~~l 100.00 * 100.~7 ~ .00000. 100.00 100.00 l00.~7 
1,;1. 7':1.2 100.00" 100.:::7 '" ,(lOOOO.. 100000 100.00 100.27 

t.:5 7,;.01 
14 74-0::: 
l..5 7603 
lb 71iÑ4 
1.7 76C:i * 
la 7.¿,.¡,Jé; ib 

19 7<.07 
2Q 760S. 
2l, 7609 • 
::t:Z 76:.b.O .. 
zt 7¿J,1. ~ 

2,4- 7~¡2 :,¡. 

25. 77(j1. a 
:u¡" 7702 

25, 7'704 .. 
29- 770~ .. 
;ro' 77C,;" 
;n n(;7 
n 77013 
::t:i 7709 • 
34 '1 ... ...,; -.i 

~ 77:1 
3ó 7712 

1,0(;.00 ,. 
:lQO~OO 

¡Ot.Ó).. ~ 
9S.41 .. 

100.00:> .. 
100 .00 ~ 
100.00 ". 
l~.OO .. 
lOO~OO ~ 

100.00 
100.00 
100",00 '*' 

:00.00 ,. 
lOO.OO lO 

101.,Ql )W 

98.41 ,. 
leO.OO 14> 

100.00 .. 
100.00 ,. 
100.00 .. 
:VJO .. OO .. 
:i.OO~OO 

100.00 " 
1'.:)0 ~OO ;rio 

100.27 ;o 

1.00 .. :';7 .. 
100 ~::'7 .. 

97.l1 -­
lOO .. ~{ * 
100,,;;7 
100,,::::7 *' 
lOO,,~7 ~ 

loo.:!"r • 
100.:::7 .. 
10041.7 "" 
100.27 .. 

10Q~:Z7 '* 
100~Z7 *" 

97.:'1, ~ 

lOO.::!? .. 
¡<lO.=! "(> 

lCt) • .:r7 .. 
lC05Z7 *' 
10:Q~::7 .. 
lOO .. ::7 .. 
lOO .. ':!'"7 * 
100 .. 27 

.00000 ,. 

.00000 ,. 

.00000 " 
,00000 " 
.00000 .. 
.00000 ,. 
.00000 ,. 
.00000 ... 
.00000 .. 
.00000 ,. 
.00000 " 
.00000 " 

.coooo " 

.00000 .. 

.. OOCvO )1> 

.00000 .,;Jo 

.00000 " 

.00000 .. 

.00000 .. 

.00000 '" 

.00000 " 

.00000 '" 

.00000 " 

.00'000 ~ 

100.00 
J.OO.OO 
100.00 
100 a O<.) 

.00.00 
100.00 
100",0<) 
lOO.OC! 
100.00 
100.00 
100,00 
100.00 

1<J0.00 
100,00 
lCÚ .. OO 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

.. .. 
" .. 
lO 

" ... 

" lO 

" .. 
'" .. 
" 

100.00 
100.00 
101.61 

<;'13.41 
l00.CO 
100.00 
lCO.OO 
100.00 
tOO.OO 
IOC.OC 
~00.00 

100.00 

100.00 
lCO.OO 
lCl,,61 

9<).41 
¡OO.OO 
100000 
100.00 
100 .. 00 
100.00 
100 .. 00 
100,,0() 
100.0.() 

,. .. 

100.27 
loo.:n 
100.~7 

97.109 
100.:27 
100.27 
100.27 
10C-.27 
100.:27 
loo.~7 

l00.:2? 
100.:27 

100,,:2.7 
100.;27 
100.~7 

97 ~ 109 
1oo.:l7 
100.27 
100.27 
lOO~27 

100. :17 
lOO.~ 

lOÓ.:!7 
100.27 

.. .. .. 
;o 

.. ,. .. 

.. 
lO 

.. .. .. 

" .. 
lO 

111.00 ,. 
1.14 .. 10 ., 
119.90 .. 
1.1.5 .. 40 .. 
117~40 • 
1.16470 ..... 
11.1.20 .. 
n .:SO .. 

120.10 " 
129.50 lO 

121.¿.o • 
llS.ao '" 

ll=,,~O '* 
11~ .. 40 it 

1.24 .. =0 ~ 

1::.::2.70 .. 
12::;.30 .. 
l:';:':!.!!iO ~ 

1.24.10 .. 
91.30 lO 

129 .. lO ,. 
130.60 lO 

13:!e90 )it 

lZ7e30 ffí, 

l::.;:3 .. 00 Jie¡ 

1::8 .. <30 ~ 

140.iilO '" 
1::':3 .. 50 --
13!: .. 60 ,... 
128.90 lO 

119~'::O .. 
92.50 lO 

13:!.90 .. 
134 .. 00 • 
13:3.::0 ;o 

134,,70 ,. 

111.80 
u • .¡c' 
121.4 ... 
U6.83 
117.40 
116.70 
.U.l.,,'::O 
77~~O 

1':0.10 
129.!:O 
1.2::',,6...) 
11a.90 

11!S.,4Y; 
lZ"!.=::Z 
1::14.68 
1~5.,30 

122.~C 

1'::4..t.0 
81.::;0 

1::3 .10 
130.6<) 
132.9<> 
1:::7.030 

i23.00 
l'=S • .aCt 
1. "32 .. S7 
130,,!t( 
13!':~60 

1':9.9'0 
119.:::0 
82.!'v 

133.»0 
134,,00 
133.::!O 
13~.70 

.. 
1:U ... SO 
113.80 
'1':::3 .. 04 
118 ... 0 
li7.()9 
1l6.39 
110.90 
77, :29 

U9.78 
J.29 .. 5.6 
'1:21. .:8 
118.~ 

111.9<): 
US.09 
123.97 
126 • .:;:!5 
1':4.97 
122.17 
1.23. n 

81..0>3 
127.76 
130~2~ 

t:l2.~ 
127.4<> 

¡~ .. Ót7 

l.~a .. 46 
14().43 
132.33 
:1.~.24 

1::6.56 
119018 
82.28 

133.54 
13:!.ó4 
13:1.85 
1.34 • .34 

~8¡¡¡¡MJ~if¡iIiI¡¡¡¡.:"'I\~·h");I<~,.."Wii4'Aloi·1!it"'J:$'d .. II!IS,..~ .... ~Ilf¡ •• Ilt.:AA.~·)O· ..... )t. ... ~ ....... "* .... !t>~J!I;!C¡¡:'4'¡Mo.e .. 1" 11 .. JlilIIMM,.MiIC)H!t ...... ** ....... ~ ......... ~ 
~¡ 7001 100.00 ~ ¡OO~~7. .00000 * 100000 ~ 1C04oo ~ 100.27 130.00 * l~O.OO 1~906S 

3a ;ao= ~ lOO~ÓO ~ lOO.~7 ~ ~ooooo * l00eOO ~ 100.00 1C~ .. ~7 * l~O~40 ~ 130 .. ~j 13090~ 
::r;t 7303 .. 99.41" ",r.ll" ,Q(X."oQO lOO.OO ~ 99.41 97.109.. 133.70 '4 1;;::;.9<> 137.66 
40 780~ .. lOl.Ql ~ lOO.~7 * .00000 * 100000 - 101.61 • lOO~:7 * 131.70. 1=9.~1 131.~ 
"'1. 7EO::; " 100.00 .. lCO.::7 '> .<)0000" 100.(){) "lOO.OC 10C.~7 '" 1.3:3.00" 133,,)0 132.6: 
-4Q. 7306 1$ .loo.dO ~ 100 .. 27 ~ .O\.";()OO.. 100,,00 ~ iCOcOO 100.27.. 137.aO:. .1.37 .. SO 137.43 
~ 7'QQ7 lOO.CO'" lOO .. Z7 * .CCCOO» 100,,00 lifi !CO .. OO lOO ,,::27 .. :''::3 .. 90'' 1;:;3.~O 1.23~S7 

<!04 7aca 10/'),00" 1~'O.:;:7.. .00000" lOO.OC ~OO.OO 100.27 84.70" a ... 70 64 .... 7 
~ 7SC9 * lU()~OO..ojo ! .. :.c.27.. .00.000. lOO~OO lOO~OO" lOO.:l7 .. 1:,),6 .. .90 ~ 1.3ó .. ao 136 .. 44 
4ó 7810 100.00 ~ ~OO~:( ~ .oeoeo ~ lOO~JO lOO~OO 100.=7 * 141.70 ~ :41~70 L41.~2 

47 7911 toJO.OO" 100.::7 ~ .00000.. lOÓ.OO .00.00 100.~7 14::!.30.~ "-':::.80 1 .. 2.42 
4S i"'Sl~ 100"')0" 1008:;'7" .00000 *' 100 .. 00 100 .. 00 100.27 1.3.1..90 >t 13¡.% J..J'1. .. ~ 

49 79~)¡. 

:to 7~02 

S':'¡" 7'Y03 * 
:¡z 7"904 
S':Z 7905 .. 

:4 "{<?Qó 
:l3 7907 
~ 7703 ~ 

<.Si 7909 
~ 7-;:-:; 
~ 7'?l.l 
óO 7Yl2 

lQO~OO ~ 

100 .. 00 * 
:,,";} 1 ",~l ~ 

9a~41 ~ 

100.00 " 
:1.00 .. 00 '4 

:O<:!.OO .. 
1,OO~OO ,. 
lOO~OO ~ 

:,~v.co >f!! 

lOO .':~'7 l#> 

l.OO .. Z7 *' 
100.,::;7 '11> 

100.27 ~ 

leO ~2,7 "'* 
l.~)C ,,':7 .... 
1.'10,,::7'" ~ 
, ......... --~ 

.00000 .. 

.00000 .. 
• 00000 .. 
.00000 " 
.oooco -
.OCQOO :q.'" 

*00000 • 
.o<)OCO ~ 

.00()00 o¡;, 

.,:,o',,:·c,V .. 
~co~oo ~ :OO~~7. .jOOOO ~ 
lOO.OO" ~ ')0 .:'7 ~ . cocoo •• 

1983 fi;fiJ.res 2.:::a fcrecasts 

100.00 
100.00 
L00.00 
100.00 
100.00 

:.0<).00 
lOO .. ,,)() 
,00.00 
100.00 

100.00 
:too ~00 

lO 

" 
100.00 
10C~CO 

101 .. ",,1 
78 .. 41. 

100,,00 

Leo.OO 
::.oc.,cc 
~co~~)O 

lCO.00 
:::''':' .. ;0 
100 .. 00 
::'00 ~ 00 

100 .. 27 
lOO .. :!7 
lOO.:!7 .. 
97.109 
l00.~7 .. 

V)O.27 
100.:7 
::"00,,:':7 
100.:7 
lOG.;::' 
~.J{)'<27 

:'00.:7 

134.80 ,. 
1:!'!J.90 .. 
137.6<) " 
126.60 ~ 
14:: .. 60 .... 

1.:36 .. 90 1t 

1.3~~.)(j ". 
8-6 • .30 <lt 

~:r3~ 70 "4 

1.42.00 ¡t, 

1:i4.,00 
1.2~.90 

1~,,4=, 

136. ;,u.)­

.L3J.~OV 
a-6,,:}O 

~:r:;). 70 

l.~ .. ao 
1:3.::0 

1.34,,44-
i2!; .. ~ó 
137.;¡:; 
1.3:0~3f 

136.3 ... 
130,,65 

So,,()7 
.!.:n .. ::4 

.l~ .. "'¡'l. 

':'::7 -?6 
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TABLE 8 (=nt.) 
U 
..................................... "'._ .................. , .... "~, ... , .. II .. """U ... , ...... ' ... ' ... _ ................................... ' ........ 14 ................ _______ "'~.;z:'K ..... *.·~"*:;4***,.)o( J& "'l1li 11114 lió l1li lBi JI l1li le • l1li .11114)1; ........ *'*""" ........................ _ ........... _ ....... _ •• 

N\JI'I. DE 0iIS. ... 

y FEO-lA " 
PHl .. .. PH12 • .. BETA * PV3 • Pl- • ?12- • 

* -EX?(BETA)~ * -PH1*PV % • -PH12.pv % * 
Ir>! .. IPIH1V- .. I?IH~ 

lO aI?I/l"l % .. -I?I/l"'U 
-.. ......................... _ ......... ,. ................ _ ....... , __ .......... _____ ................... _ ..... ~ ............. il ............... )I ...... " .. 1,)1 JI ........ l1li l' 11 _il t ~ ........ **'* ...... ,. ........... It ........ ,.. 

"'1 8001 ;o 

éa.2 acc2 * 
..:; 8003 
<ó4 8004 
ó:: acos 
6ó 8006 " 
67 8007 " 
óS 8008 " 
~9 9009 16 

70 a010 
71 son 
72 8012 

73 9101 
74 8102 
"'?: 810:; .. 
7ó 8104 
77 al O:; .. 
78 9106 .. 
79 alO? 
so 9109 
81 Sl09 
a: 81.10 ... 
a::> 8111 .. 
54 8U2 

s:s 6201 
S6 S:;¡o;; 
87 820:3 
88 8204 
99 8:::0~ 
90 01::06 
91 8::07 
9:! 8208 
9::> S:;:09 
94 8::10 
~ S:Z11 
96 8212 

97 
9'8 
99 

100 
101 
10:2 
10;; 
104 
lO~ 
lo¿,. 
107 
lOS 

8301 
~v2 
azc:; 
~ 
830~ 

S:;OÓ 
8307 
8308 
8309 
8310 
8311 
8312 

.. 

.. 

.. 

.. 

.. 
lO 

lO 

100.00 ,. 
100.00 ,. 
lOO.!7.3 • 
99.47 ..-

100.00 .. 
100.00 lO 

100.00 
100.00 .. 
100.00 *' 
100.00 .. 
100.00 .. 
100.00 .. 

lOO.OC ... 
100.00 .. 
101.61·" 

99.41 .. 
100.00 " 
100.00 .. 
100.00 lO 

100.00 ,. 
100.00 
100.00 .. 
100.00 • 
100.00 " 

lOO~OO .. 
100.00 ,. 
lOl. .61 )(> 

98.41 " 
100.00 * 
100.00 lO 

100.00 .. 
100.00 .. 
100.00 ... 
100.00 .. 
100.00 .. 
100.00 .. 

100.00 lO 

100.00 .. 
99.73 .. 
lOO.~7 ,. 
100.00 ,. 
100.00 .. 
100.00 .. 
100.00 .. 
100.00 .. 
100.00 .. 
100.00 .. 
100.00 ,. 

100.Z7" .00406" 100.41 100.41 100.67.. 137.70.. 137.14 136.79 
1~O.~7.. .00589.. 100.~9 .. 100.59 lOO.S6" 137.~0" 136.39 136.03 
99.20" .0077:2.. 100.77 101.:a 99.972 .. 139.10" L37.30 139.L4 
98.1~. .oo~ * 100&96 100.42 99.09~ * 132.50 * 1=1.?4 133.71 
lOO.~7.. .011zalO 101.14 101.14.. 101.41 'lO 139.40" 137.S:: 137 ....... 
100.27 * .01321 * 101.33 * lOl.~ 101.6" 133.~O ~ 131.~ 131.40 
100.27 ~ .05704 ~ 1~.97 • 10~.G7 *' 106.1S * l33.00 * lZ=.ó3 1=~.29 
100.~7 .. -.10713 .. 99.a4 S9.84 90.081. 79.90" 9a.9. 8~70 

100.Z7 .. -.00330 ,. 99.67.. ?9.67 99.937 135.90" 136.~~ 13S.S9 
100.~7 .. -.00147 .. 99. a:: .. 99.95" 100.12 .. 147.40.. 147.6~ 147.22 
100.Z7" .00036" 100.04 .. 100.04 100.3 140.90" 140.7'5 140.37 
100.=r * .002.19. lOO .. z:2 • 100.~ 100.49.. 13:3.40 * 133.11 132.~ 

l00.Z7 .. 
100.~ 

100.~7 lO 

97.11 * 
l00.~7 .. 

.004o¿,. .. 
• OO!;S9 .. 
.00772 .. 
.oo~....s .. 
.01139 .. 

100~27" .01321 * 
100.27" .~04 ~ 
100.~7 .. -.10713 .. 
100.Z7 .. -.00330 .. 
100.:27 .. -.00147 
100.27 * .00036 .. 
lOO.Z7" .00219 .. 

100.27 * .00406 * 
lOO~27. ,00589 ~ 
100.27.. .00772 .. 
97.11" .00955 .. 
100.~" .01138 .. 
100.27. .01321. 
100.Z7" .05704 .. 
100.27 .. -.10713 ,. 
100.~7 .. -.00330 ~ 
lOO.~7 * -.00147 • 
100.Z7" .0003 ..... 
lOO.~7 * .00219 * 

100.27 * ~0040ó * 
100.27. .00599 * 
?~.41. .00772. 
9B.94 * .OC9~ * 
~00.~7'" .01138 .. 
:';)0.:7" .01~1" 

100.Z7 * .O~04. 
100.27 • -410713 • 
:00.27 * -.00330 • 
100.27 .. -.00147 .. 
100.~7.. .00036 ~ 

100.27 * 400219 * 

100.41 
100.~9 

100.77 
100.96 
101.14 
101.33 
1O!j.97 
99.a4 
99.67 
99. S!; 

100.04 
lü()~Z2 

100.41 
l00.S? 
:100~77 
100.96 
101.14 
101.::0 
10~.a7 

89 .il4 
99.67 
99.as 

100.04 
lOO.~ 

100.41 
100.!i9 
100.77 
100.-'6 
101.14 
lül .. .::::;:) 
105..a7 
89.84 
99.67 
99.85 

100.04 
100.~ 

lO 

lO 

" ,. .. ,. .. 
.. 
lO .. 

lO 

" 
" -.. 
.. 
" 
" 
~ 

100.41 .. 
100.:59 .. 
102.40 lO 

79.36 '" 
101.14 .. 
101.33 
10:0;.97 
89.84 .. 
?<J .<'7 
99.0:5 

100.04 
100.22 

100.41 ... 
100.:59 .. 
102.40 
99.36 

101.14 .. 
101.33 
lO:S.S7 
89.il4 
'79.67 
9?8:S 

100.04 
100.22 

100.41 
lOO.!i9 
100.!;1 
101.~3 

101.14 
:Ol.=Z 
10~ .. a7 
8?84 
99 • .,7 
?<J. s:s 

100.04 
100.= 

lO 

100.67 .. 
100.86 .. 
101.04 lO 

9a.041 .. 
101.41 lO 

101.6 .. 
106.15 .. 
90.091 .. 
99.937 

100.12 .. 
100.3 .. 
1.00.49 lO 

100 .... 7 
lOO.Só 
101.04 
99.041 

101.41 
101.6 
106. 1~ 

90.081 
99.937 

100.12 
100.3 
100.49 

100.67 
100.96 

99.17'5 
99.S89 

101.41 
101 ... 
106.1:5 
90.081 
99.937 

100.1:2 
100.3 
100.49 

.. .. .. 
lO .. .. .. .. .. .. .. 
lO .. .. .. .. 
.. 
lO 

lO .. 
lO 

130.40 .. 
132.70 .. 
140.20 .. 
132.30 .. 
136.90 .. 
136.80 lO 

139.50 .. 
77.00 lO 

133.50 .. 
142.30 lO 

139.40 lO 

1~.90 lO 

126 ... :!O .. 
1~.30 .. 
142.~O .. 
130.60 .. 
136.90 .. 
133.30 .. 
1::Z4.~O ... 
7!i.ao Jt 

139.10 .. 
136.40 lO 

140.20 lO 

13:.2~50 ". 

lZ7.4a .. 
130 • .::;2.4 *' 
136.7:! .-
13~.97 lO 

134.39 .. 
l:i5 ... ~ *' 
1.31 ~42 • 
77~:;= .... 

133*7':2 .. 
140.63 .. 
137 .. 4~ .. 
131.:;::; " 

1~.87 

131.9:! 
136.91 
133 .. .1.6 
135.3:) 
13:).0';' 
131.77 

9::;,71 
133.94 
14=.Sl 
139.3:5 
.1..32 .. 61 

1':~ .. o9 
iZB,,!!':4 
139.16 
131.~ 

1::;::;.~ 

131.~ 

127 ... 04 
$4.37 

139.56 
136.ó() 
140.15 
13~.21 

126.96 
129.48 
136.03 
l~:!. .~6 

1:z::~a6 
13".3.S7 
124-":: 

a6.Qó 
134.16 
140.84 
137.4<) 
131.Oó 

1'::9 .. s:3 
131.57 
139.7'5 
134.94-
134.99 
13-4.6~ 
131.41 
95.48 

133.58 
142.13 
139.99 
13:.:2b 

1~,.~ 

125.20 
141.0:;; 
133.21 
134.99 
131.~O 
126.70 
84.~ 

139.19 
136.24 
139.79 
131.96 

1~6.6:3 
129.13 
137.86 
133.02 
13'2.51 
133 .. 2:: 
12:3 .. .30 

8!'!iot.-a3 
1.33.80 
140.4 ... 
137.03 
130.71 

NOTE: The 1983 figures are forecasts 
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v.- AN ESTlMATION OF 'IHE STOCHASTIC SEASONrlL FACTORS FOR THE 

SPANISH INDUSTRIAL PRODUCTION INDEX. 

From the resu1ts of the previous sections we have: 

* d~12 10g IPIH12Vt = -0.00183 d 12 S 8001 t + 

+ (1-0.82 L) (1+0.38 L9 ) (1-0.86 L12)a t (26) 

* where S 8001 t is a dummy with unity values in all its 

observations since January 1980 and zeros otherwis¡e. 

From IPIH12Vt we can generate: 

* 10g IPI t = 10g IPIH12Vt +0.00267+0.00183T8001 t , (27) 

where T8001 is a trend dummy with zeros till December 1979 

and with values 1,2, ... since January 1980(*). This series 

is generated by the model: 

(28 } 

and operating in the right hand side of (28) we have that, 

dd 12 10g IPI* = (1-0.82 L+0.32 L9-0.26 L10 _ 

(29) 

* According with allthis we have that IPI , which 

on1y has stochastic factors, is the purely stochastic 

component of IPI. The other components of this last series 

are, the seasonal deterministic elements used to generate 

(*) The constant -0.00267 is equal to -0.032/12 = E3 t o 
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IPIH12V and the deterministic trend (with reverse sign) 

inc1uded in (27). Therefore, ca1cu1ating the stochastic 
* seasonal factors of IPI we automatica11y have the 

corresponding ones for IPI. 

The correct way to calcu1ate those factors wou1d be 

by a method based on mode1 (29). Hi11mer, Be11 and Tiao 

(1981), HBT from now on, deve10pped a procedure on those 

1ines but for the series of this study HBT can be 

approximated by the X-11 method. Therefore our approach wi11 

be the Eo11owing: 

a) use (4) to forecast the twe1 ve mon ths o"f 1983 

and en1arge the original samp1e with them, 

b) app1y X-1l to *" 1PI , 

factors, PX, of IPI. 

to obtain the stochastic 
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VI.- THE SEASONALLY ADJUSTED IPI SERIES 

From the P12 and PX factors of the previous 

sections we obtain the final seasonal (mixed) factors, PF, as 

PF = t 
, 

(30) 

and dividing IPI by them we have the IPI adjusted series. In 

tha t ser ies we cou1d observe tha t i ts va1ues for Ju1y and 

August 1980 were a bit lower and higher, respective1y, than 

one would expect. This fact pointed out that the 

deterministic seasona1 e1ements for 1980 were, in abso1ute 

va1ues, overestima ted. Then we tr ied a more sophistica ted 

intervention ana1ysis in mode1 (4) that a1lowed for an 

addi tiona1 seasonal deterministic effect for 1981. We 

estimated (4) with this new intervention and the resu1ts 

obtained were a1most 

section IV, but for 

fo11owing: 

identica1 to the ones expressed in 

the intervention, that we obtained , the 

In ( 31) 

0.0362 - 0.1370 L + 0.0831 L 2 
(2.3) (4.5) (4.0) 

the 

1 - 0.2758 L12 
(l. 3) 

coefficient in the 

L!12 SS007 t ( 31) 

denominator is not 

significantly different from zero, by usual standards, but 

its inclusion in the model is important because it imp1ies 

that the deterministic seasona1 effect, appeared in 1980, 

had an additiona1 impact in 1981. This impact measured by 

the corresponding coefficients, defined similary as we 

did in section 4, can be seen in tab1e 9. 
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We denote by PW the corresponding factors to adjust 

IPI for this change in seasonaliry captured by the 

intervention referred in (31). Then: 

PH12 x PW 
P12W = , 

(32) 
100 

are the. factors to adjust IPI for the whole deterministic 

seasonality. 

The factor s for the s tochas tic seasonali ty can be 

obtained following the steps mentioned in section V, but now 

using rnodel (31) to forecast 1983, and we denote them by 

PXW(*). The final factors, denoted by PFW, will be now: 

PFW = 
t 100 

All these factors and the ones corresponding to the 

direct application of the X-ll method, for the extended 

sample till 1983 of the IPI, and denoted by PFXll, are given 

in table la. The adjusted series with the PFWt factors is 

in figure 9 and in figure la we can compare i t wi th the 

adjusted series using PFXll factors. In appendix 2 we 

include different graphs to compare the different adjusting 

methods commented in this section. 

(*) These factors are obtained using the trading day 
correction option available in the X-ll method. 
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Tab1e 9 

Deterministic seasona1 coefficients for 10g IPI 

derived from ( 31) 

Months 1980 1981 onwards 

January 0.00317 0.00404 

February 0.00465 0.00594 

March 710.00612 0.00784 

Apri1 0.00760 0.00974 

May 0.00907 0.01164 

June 0.01055 0.01354 

Ju1y 0.04823 0.06163 

August -0.08730 -0.11148 

September -0.00272 -0.00355 

October -0.00125 -0.00165 

November 0.00023 0.00025 

December 0.00170 0.00215 

It is interesting to compare the a1ternative final 

PF, PFW and PFXII factors corresponding to the summer months 

from 1979 onwards. We see that for 1979 PFX11 has decrease 

from its previous 1eve1 even when in that year the downfa11 

for August has not registered a significant additiona1 

increase. On the other hand PF and PFW do not register 

appreciab1e changes at this date. In 1980 PFX11 keeps 

fa11ing approximate11y at the same rate of 1979, but PF and 

PFW register an important de~rease. Por that ye~r the 

downfa11 in August, observed in the or ig ina1 ser ies 1 is the 
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Table 10 
..... * ... ***"***.~*** ............... *****'*'*"*"***'* .. *'*"***************** ... '****~"*'*~ ..... ""'*** ... **"***'**********"*'* 
.. Das. NUM ... 
.. AND DATE" 

JI. .. .. .. .. .. .. .. .. .. .. .. 
,.. .. .. .. .. .. .. .. .. .. .. .. 

1 ,501", 
2 7502" 
3 7503" 
4 7504" 
5 7~O~ * 
6 7:::;06" 
7 7507" 
8 7508" 
9 7509" 

10 7510" 
11 7511 .. 
12 7512" 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

7601 .. 
7602 ... 
7603 .. 
7604 .. 
7605 .. 
7606 .. 
7607 .. 
7608 .. 
7609 ,. 
7610 .. 
7611 .. 
7612 .. 

PH12 .. .. 
100.27 .. 
100.27 .. 
97.37 .. 

100.00 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 ,. 
100.27 .. 
100.2.7 .. 
100.27 .. 

100.27 ,. 
100.27 .. 
100.27 .. 

97.11 .. 
100.27 .. 
100.27 .. 
100.27 ,. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 ,. 

PW 

100 
~OO 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
.100 

... .. 
.. .. .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. .. .. .. .. .. ,.. .. .. 

P12W .. .. 
100.27 .. 
100.27 .. 
97.37 .. 

100.00 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 ,. 
100.27 .. 
100.27 .. 
100.27 .. 

100.27 .. 
100.27 .. 
100.27 .. 
97.11 .. 

100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 

F'XW .. .. 
5'8.48 .. 

100.30 lO 

106.92 .. 
104.00 lO 

105.25 .. 
102.14 .. 

96.63 .. 
65.46 * 

104.10 .. 
108.52 .. 
104.59 .. 
102.16 .. 

98.49 .. 
103.41 .. 
107.41 .. 
106.13 .. 
103.62 .. 
101.74 .. 
96.81 .. 
65.92 .. 

104.15 .. 
106.61 .• 
106.81 .. 
103.'32 .. 

PFW .. .. 
98.741 ,lO 

100.57 .. 
104.11 .. 
104 .. 
105.53 .. 
102.41 '1(. 

96.884 • 
65.637 .. 

104.37 .. 
108.81 .. 
104.87 .. 
102.43 .. 

98.755 *' 
103.69 .. 
107.7 .. 
103.06 .. 
103.0? .. 
102.01 .. 
97.073 .. 
66.099 .. 

104.43 .. 
106.9 .. 
107.09 .. 
'103.59 .. 

PF' .. PFXll .. .. .. 
96.80 .. 

100.26 .. 
104.09 .. 
104.02 ,.. 
105.61 .. 
102.41 .. 
96.97 .. 
65.54 .. 

104.41 .. 
109.08 .. 
104.74 .. 
102.56 .. 

'/8.80 .. 
103.15 .. 
107.82 .. 
103.12 .. 
103.97 .. 
101.97 .. 
97.19 .. 
66.0'3 .. 

1M. 50' .. 
106.85 .. 
107.21 .. 
10'3.69 .. 

9~.54 .. 
100.20 .. 
105.30 .. 
103.05 .. 
105.97 .. 
101.18 .. 
97.68 .. 
65.30 .. 

104.25 .. 
109.78 .. 
104.23 .. 
102.74 .. 

99.35 .. 
102.5:2 * 
10'7.10' .. 
104.0'7 .. 
103.49 .. 
102.71 .. 
97.28 .. 
65.62 .. 

104.87 .. 
10'6.73 .. 
106.82 .. 
103.57 .. 

*********** •• ~4.** •• MMMM** ••• M~ ••• ********************.*******.~**~***************** 
.. 25 7701" 100.27.. LOO .. 100.27" 97.29.. 97.547" 97.60" 97.61" 
.. 26 7702" 100.27.. 10'0 .. 100.27" 10'0'.09.. 10'0.35 .. 10'0.05" 99.92" 
.. 27 7703" ~00.27 .. 100 .. 10'0.27 .. 10'7.87 .. 108.1.5 '1(. 108.13" 10'7.94" 
.. 28 770'4.. 97.11" 100 .. 97.11" 10'3.35" 100.36 .. 100.41" 101.64" 
.. 29 7705" 100'.27.. 10'0 .. 100'.27.. 10'4.92.. 105.2 .. 105.17" 104.80''' 
.. 30 7706" 10'0.27.. 100 .. 10'0.27.. 10'3.06.. 103.33 .. 103.46" 103.78" 
.. 31 7707.. 100.27" 10'0 .. 100.27.. 95.47.. 95.724'. 95.59" 95.70" 
.. 32 7708.. 100.27.. 100 .. 100.27.. 65.48.. 65.654" 65.64" 65.55 .. 
.. 33 7709.. 10'0.27" 10'0 .. 100.27" 105.35" 105.63 .. 105.65" 10'5.23" 
.. 34 7710" 100.27" 100 .. 10'0.27" 106.70.. 10'6.98 .. 107.12" 106.44" 
.. 35 7711" 100'.27.. 100 .. 100.27" 10'6.07.. 106.36 .. 106.34" 106.92" 
.. 36 7712" LCO.27'" 10'0 .. 10'0.27.. 10'2.93.. 103.21 .. 103.28" 102.72" 
****K •• k •• *****~*************~.******************~·~******~~.******************** .. 
... .. .. .. .. .. .. .. .. .. .. 
.. .. .. .. .. .. 
* .. .. .. .. .. 

37 
313 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50' 
51 
52 
53 
54 
S5 
56 
57 
58 
59 
60' 

7801 .. 
7802 ... 
7803 .. 
7804 .. 
7805 .. 
'?B06 .. 
780'7 .. 
7808 ... 
780'9 .. 
'?Bl0 .. 
'?B11 .. 
7812 .. 

7901 ... 
7902 .. 
79103 .. 
7904 .. 
7905 .. 
7906 ... 
7907 .. 
7908 .. 
7909 .. 
7910' .. 
7911 ... 
7912 .. 

100.27 .. 
100.27 .. 
97.11 .. 

100.27 .. 
100~27 .. 
100.27 .. 
100.27 .. 
100'.27 .. 
10'0'.27 .. 
100.27 .. 
10'0.27 .. 
100~27 .. 

100.27 ... 
100.27 .. 
100'.27 .. 
97.11 .. 

100.27 .. 
100'.27 .. 
100'.27 .. 
100.27 .. 
100'.27 .. 
100'.27 .. 
10'0.27 .. 
100.27 .. 

10'0 
lOO' 
10'0 
100 
~OC 

10'0 
10'0 
10'0 
10'0 
100 
10'0 
10'0 

100 
100 
100 
100 
100 
100 
100 
1.00 
lOO' 
1.00 
100 
100 

.. .. .. .. .. .. .. .. .. .. 
* .. 
.. .. .. .. .. .. .. .. .. .. .. 
... 

10'0.27 .. 
100.27 .. 
97.11 .. 

100.27 .. 
100.27 .. 
100.27 .. 
10'0.27 .. 
100.27 .. 
100'.27 .. 
100.27 .. 
100.27 .. 
100'.27 .. 

100'.27 .. 
100.27 .. 
100.27 .. 
97.11 .. 

100.27 .. 
10'0.27 .. 
100.27 .. 
100.27 .. 
100.27 .. 
10'0.27 .. 
100.27 .. 
100.27 ,. 

98.67 .. 
. 99.95 .. 
107.77 .. 
101.98 lO 

10'4.72 .. 
10'4.23 .. 
95.74 .. 
65.94 .. 

10'2.93 .. 
108.09 .. 
107.63 ... 
101.26 .. 

98.59 .. 
99.82 .. 

107.21 .. 
102.82 .. 
105.60' .. 
101.95 ". 

97.0'7 .. 
66.12 .. 

102.05 .. 
108.03 .. 
10'9.28 .. 
100.99 .. 

98.934 .. 
100.22 .. 
10'4.00 .. 
10'2.25 '1( 

10'5 .. 
104.51 .. 
95.998 .. 
66.111 .. 

103..21 '1(. 

10'8.38 .. 
10'7.92 .. 
101.53 .. 

98.852. 
100'.0'9 * 
107.49 «-
99.85 .. 

10'5.88 .. 
102.22 .. 
97.329 .. 
66.301 lO 

102 • .32 .. 
108.32 '" 
109.57 ." 
101.26 .. 

98.88 .. 
99.97 .. 

104.75 .. 
102.08 .. 
10'5.29 ... 
104.55 * 
96.0'6 .. 
¿5.86 .. 

10'3.27 .. 
10'8.31 .. 
10'8.07 .. 
101.36 .. 

99.013 .. 
99.90 .. 

10'7.62 .. 
99.83 .. 

106.03 .. 
10'2.26 .. 
97.26 .. 
65.96 .. 

10'2.24 .. 
10'8.46 .. 
109.64 .. 
101.31 .. 

99.20 .. 
99.89 .. 

107.77 .. 
99.57 .. 

106.01 .. 
104.43 .. 
96.34 .. 
65.24 .. 

103.08 .. 
107.513 .. 
10'8.17 .. 
100.28 .. 

10'0.51 .. 
99.91 .. 

107.12 .. 
99.78 .. 

107.24 .. 
102.69 ,.. 
98.46 * 
63.87 .. 

10'1.62 .. 
108.68 .. 
109.14 .. 
99.83 ... 
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Table 10 (c~nt.) 

~****~.)Hii*""""*"*.***'*-*~.""""''''*"*"**,,,,***''''*,**"* ...... *.)(~.*.J.t>iif.~*.;:t.)II.****"* .. *.»*"*~**,.*"**~*'* 
~ OSS. NUM. * PH12 * PW * P~W .. PXW * PFW * PF ... PFX~l * 
* AND DATE * * .. * 10 * * * 
.******·",**4·~*"'*~*"*****4(.**,,*,,*******4*4.&~"'4~,*41>.*"''''*"*,:'*'';( .. ~*'''***~**.l(*********,**~~ * 61 8001 * 100.27 * 1.00.3.2 * 100.59 * 99.47 .. 100.05 .. 100.22 *" 101.61 * 
... 62 8002'" 100.27 * 100.47 ... 100.73 * 103.67... 104.43 lO 104.43'" 103-80'" 
* 63 8003 * 99.20'" 100.61 * 99.81 * 105.39'" 105.18 .~ 105.53.. 104.5:2 * 
* ~4 8004" 96.15 * LOO.76 ... 98.90" 101.81" 100.69 * 100.83... 100.62 * 
lO 65 8005" 100.27 .. 1.00.91 .. 101.18" 105.49,., 106.73" 107.16" 106.54 .. 
lO 66 8006" 100.27 .. 101.06 .. ~01,33 * 102.54 .. 103.? lO 104.17'" 102.35" 
lO 67 8007.. 100.27 * 104.94 .. 105.22" 97.98 * 103.09 lO 104.04.. 101.72 .. 
lO 68 8008.. 100.27 * 91.64 .. 91.88" 65.08" 59.796" 58.15.. 61.01" 
lO 69 8009.. 100.27 * 99.728" 99.99" 103.66.. 103.65 lO 103.76" 103.72 .. 
lO 70 8010.. 100.27.. 99.876" 100,14" 109.69" 109.85 )( 109.79" 109.98 .. 
.. 71 8011" 100.27" 100.02 .. 100.29" 106.21" 106.52 .. 106,40" 105.94" 
.. 72 8012 .. 100.27 .. 100.17 .. 100.44" 101.51., 101.96 ~ 102.17" 101.56" 
*'*********"** ... ** ...... ~*~-iHIt'*~ .... *******~*~ ...... **~*******)l**')!t-~.::;$ .. ***.:...)t.)(o*** ..... ******* .... ***..,. 

73 
74 
7S 
76 
77 
78 
79 
80 
81 
82 
83 
84 

85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9S 
96 

8101 .. 
8102 .. 
8103 .. 
8104 .. 
810:5 • 
8106 •. 
8107 * 
8108 • 
8109 .. 
8110 .. 
9111 .. 
8112 .. 

8201 .. 
8202 lO 

8203 * 
8204 lO 

8205 lO 

8206 .. 
8207 .. 
8208 ,.. 
8209 lO 

8210 .. 
8211 .. 
8212 .. 

100.2.7 .. 
100.27 .. 
100.27 lO 

97.11 • 
100.27 .. 
100.27 .. 
1.00.27 .. 
100.27 .. 
100.2.7 .. 
100.27 .. 
100»27 * 
1',)0.27 .. 

.100.27 ... 
100.27 ,. 
1.00.27 ... 
97.U 1* 

100.27 ,. 
100.27 ,. 
100.27 lO 

100.27 lO 

100.27 ,. 
100.27 ... 
100.27 lOO 

100.27 ,. 

100.4 .. 
100.6 .. 
100.79 lO 

100.96 * 
101.17 .. 
101.:56 .. 
106.36 .. 
89.451 'lO 

9"',645 .. 
99.835 .. 

100.02 .,; 
100.21 .. 

100.4 .. 
100.6 '" 
100.79 .. 
100.98 '" 
101.17 lO 

101.36 ." 
106.36 * 
89.451 .. 
99.645 lO 

99.835 .. 
100.02 .. 
100.21. .. 

100.67 .. 
100.86 " 
101.06 .. 
98,06 lO 

101.44 .. 
101.63 .. 
106.64 .. 
89.69 lO 

99.91 * 
100,10 lO 

100.29 lO 

100,48 ,. 

100.67 lO 

100.86 '* 
101.06 lO 

98.06 ,. 
101.44 lO 

101.63 lO 

106.64 .. 
89,69 lO 

99.91 .. 
100.10 .. 
100.29 lO 

100.48 .. 

99.37 .. 
99.59 * 
106~58 ~ 

102.89 lO 

103.68 .. 
"1.02~92 * 
98.45 ,. 
65.::11. .. 

102.31 .. 
109.77 .... 
107475 * 
102.09 " 

97.64 .. 
99.60 .. 

106.33 lO 

104.12 .. 
103.5ú .,. 
10i. 70 .. 

98.33 .. 
66.22 ,. 

103.34 * 
1.08.23 .. 
l08~"1.2 *' 
l02é28 .. 

100.04 lO 

100.44 ,.. 
107.7 .. 
l00.8?" 
105.18 .. 
104.6 )1 

104.98 .. 
58.578 '" 
i02~22 * 
109.88 lO 

108.06 " 
102.58 '" 

98.298 lO 

100é 46 ~ 

107.46" 
102.1 " 
104.9" ,. 
i03 • .36 lO 

104.86 ." 
59.392 lO 

103.24 ,. 
108.34 lO 

108.43 ,. 
102.77" 

100~.19 .. 
100.39 lO 

107.81 *' 
101.01 lO 

105.01 ... 
104.66 ... 
104.62 lO 

58.48 * 
102.28 .. 
109.76 .. 
108.12 * 
102.58 * 

';>8.20 .... 
100.49 '" 
107.90 * 
102.17 * 
104.98 .... 
103.26 lO 

104.45 .. 
59.28 .. 

103.42 .. 
107.90 .. 
108.59 .. 
102.82 .. 

100.75 .. 
'7'9.96 lO 

105.62 lO 

101.40 .. 
104.25 .... 
103.86 '" 
102$74 * 
59.95 .. 

103.32 .. 
109 ~6:~3 * 
106.t.;r2 * 
102",41 ~ 

98.24 .. 
100.11 .. 
106.65 ... 
101.93 lO 

104.13 ... 
103.57 ". 
102.93 .. 
59~91 * 

103.97- ,. 
107.43 * 
108930 .. 
102.32 .. 

**~***4**.~**********~~ ••• ~~~.~*********~**~**.**.~**~*~~~.*~~***~~*******~* 
~ 97 8301'" 100.27... 100.4 ,. 100.67" 97.51... 98.164'" ~8.27" 97.85 .. 
... 98 8302... 100.27" 100.6 .. 100.86" 99.69.. iOO.55 .,. 100.64'" 100.31" 
,. 99 8303" 98.41" 100.79 " 99.19'" 107.37'" 106.5 " 106.82;;. 107.89 .. 
lO 100 8304" 96.94 .. 100.98" 99.91" 101.89 ... 101.79 " 101.88" 100.17 .. .. ,. 
lO .. ,. 
" 
lO 

lO 

101 
102 
103 
104 
105 
106 
107 
108 

8305 lO 

8306 lO 

8307 .. 
8308 .. 
8309 lO 

8310 *' 
8311 .-
8312 lO 

100.27 .. 
100.27 ... 
100.:n ,. 
100.2.7 ... 
100.27 * 
100.27 .. 
100.27 .. 
100.27 '"" 

101.17 .. 
101.36 .. 
1.06 •. 36 .. 

89.451 lO 

99.645 .. 
99.83:5 .. 

100.02 lO 

100.21 .. 

101.44 .. 
101.63 .. 
106.64 .. 
89.69 .. 
99.91 .. 

100.10 .. 
100.29 .. 
100. 4 8 lO 

lOA,4::; .,. 

102.85 lO 

96.81 .. 
66.07 .. 

104.52 lO 

108.19 .. 
106.90 .. 
101.99 ,. 

105~96 * 
104.53 .. 
103.24 ,. 
59.255 ~ 

104.42 .. 
108.3 .. 
:L074>.22 )(-
102.48 ... 

105{> 75 * 
104 • .58 .. 
102.61 lO 

59.34 .. 
104.48 .. 
108.06 '* 
107.23 lO 

102.49 lO 

105.18 .. 
104.37 * 
100.98 .. 
60.05 .. 

104.38 .. 
107.31 ,. 
108.04 * 
101.85 .. 

***"**** .... '**'*"* ........ )!HIo'*'*'**"*'****"*"* ....... "*"* .. '"*'**"*?t'*'*"**)f.-~*'**'*.** .... *~~--,It*~.)(>"* .. ~** .• *.;(.* .... *~***~~**'*~"**'*~ 
ne .... paqe¡ i'ab 
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39' 7% of the current annual mean, compared with the 33 '8% 

registered as average in previous years(*). In 1981 the 

downfa11 in August was of 41'3% and this is captured in the 

PFW factor by an additiona1 decrease in that month. The 

PFX11 keeps decreasing but at a similar rate than before. On 

the other hand PF shows a slight increase that seems 

incQrrect. 

As a conc1usion we can say that invervention 

ana1ysis in ARlMA mode1s can be very usefu1 to estima te 

sudden seasona1 changes in the series. From the intervention 

resu1ts we 

deterrninistic 

can compute the corresponding seasona1 

factors and with them adjust the series for 

that componente This modified series can then ful1y 

seasona11y adj usted us ing s tandarci me thoas. 'i'Ji th the se r i.es 

under study in this paper we bave that the direct 

app1ication of X-I1 capture too slow1y tbe summer seasona1 

changes observea in the eighties and as a consecuence the 

adjusted va1ues for 1979 and 1981 seem biased. 'The use of 

the mixed procedure deve10ped in the paper can be proposed 

as preferab1e but i t must be app1ied using an intervention 

analysis that takes two years to complete the recent 

seasona1 change. 

(*) The downfa11s in l\ugust respect with the corresponding 
annua1 averages are: 1975(32.5), 76(32.6), 77(35.01), 
78(34.8), 79(34.1); 80(39.7), 81(41.3) and 82(41.6). 



- 45-

REFERENCES 

C1eve1and, W. y q.C. Tiao, 1976, "Decomposition of Seasona1 

Time Series: a mode1 for the Census X-11 

program", Journa1 of the American Statistica1 

Association 71, pp. 581-87. 

Espasa, A., 1982, "Tr ends in mac roeconomic var iab1es: an 

study of the Spanish GDP", unpub1ish work. 

Hi11mer, S.C. ,W.R. Be11 and G.C. Tiao, 1981, "Mooe1ing 

considerations in the seasona1 adjustment of 

Economic Time Series" paper presenteo at the 

ASA-CENSUS-NBER Conference on App1ied Time 

Series Ana1ysis of Economic Data, Washington. 

Pierce, D.A., 1978, "Seasona1 

deterministic 

present", in 

ano 

the 

Adjustment when both 

stochastic seasona1ity are 

vol um e A . Z e 11 n e r ( e di t o r) , 

Seasona1 Ana1ysis of Economic Time Series, 

Bureau of the Census. 



APPENDIX 1 

SPANISH INDUSTRIAL PRODUCTION INDEX 

******~**X~K*~**M**h****V***H*K****KKU~*~*****·~**Kff*******W**W~****~U*********~K**M**~**KHH*~**K***********#**K~**~K .. .. .. VI\LUES OF ']'IlE SE RIES 
" 
1( .. 

**KX~~~~~~K*******************M****K*K~*K******M***K**~K**~**~fi~K**H***~*K*******~********~H***K****M**M**.*****~~KK 

.. DA'rE ,JAN" F'EB .. .~1AR" APR .. MAY ..... JUN .. l<. JUL .... AUG .... SEP .... OCT .... NOV .... DEC I : * * .t(- * "+., ,. ~ • , 

*HX*K**K****M~XM**************~~H~~~******K**********K*****X**H~·**~*~***K****H***H***~***H*~**H****~~*~*** •• H**k***~ 
K 1965 * 46,8 * 49.3 * 51.9 * 50.5 * 52.1 * 50.3 * 51.5 M 43.2 * 51.4 * 52.9 N 54.6 * 55.~ ~ 
* 1966 * 55.0 * 56.1 * 61.0 * 58.2 * 59.5 * 58.9 * 55.4 * 49.2 * 59.6 * 61.2 K 61.2 * 63.~¡ * 
.. 1967" 60.0.. 57.9.. 61.6.. 62.8" 61.9.. 62.9.. 58,0" 50.3.. 59.4.. 60.2" 62.2" 62.~ .. 
.. 1960 ~ 62.0.. 63.9.. 65.0 * 63.8 * 67.1. 64.9" 63.2 * 53.1.. 64.6 * 60.9 * 69.8 * 71.9 * 
* 1969" 72.9. 71.1.. 78.5. 76.5 * 78.4. 76.6.. 73.2 * 61.9" 76.6 * 80.5" 77.6 * 78.6. 
• 1970" 80.2" 80.9.. 79.8.. 86.0.. 81.9. 03.0 * 00.9 .. 64.4 * 80.1" 83.0 * 85.6.. 82.3 * 
.. 1971" 02.4 * 83.8 * 88.9 * 06.3 *' 07.5" 09.0·.. 87.3 .. 69.7" 86.4 * 08.5 If 91.4" 91.0) .. 
.. 1972 ~ 94.3.. 97.0.. 103.1 If 99.1 * 102.3. 105.4 * 97.7.. 70.5 * 102.8 * 104.0 ~ 108.7" 106.4 .. 
.. 1973.. 110.3. 108.4. 115.4. 109.4. 115.9. 117.1" 100.1 .. 85.9 .. 111.3.. 116.7.. 119.6" 114.2" 
~ 1914" 126.1 .. 121.8" 126.3" 121.2" 124.7" 124.2·JI 115.4 .. 97.7" 119.1 * 124.7" 112.1" 1I8.,¡ * 
.. 1975" 111.8. 114.1 * 119.0. 110.4 * 117.4" 116.7" 111.2" 77.5 * 120.1" 129.5 * 121.6 .. 118.8 .. 
.. 1976.. 112.2 * 115.4 * 124.2.. 122.7" 125.3 * 122.5.. 124.1 H 81.3.. 128.1.. 130.6" 132.9" 127.9" 
.. 1971 ~ 123.0.. 120.8" 140.8.. 128.5" 135.6 ~ 120.9" 119.5.. 82.5.. 133.9 * 134.0 ~ 133.2" 134.7" 
.. 1970 .. 130.0" 130.4 .. 133.7.. 131.7" 133.0 M 137.0 ~ 123.9" 84.7 If 136.8.. 141.7 ~ 142.8 .. 131.9 .. 
.. 1979 ~ 134.8.. 125.9.. 131.6.. 126.6.. 142.6.. 136.9.. 131.0.. 06.3 * 133.7.. 142.0" 144.0" 128.3" 
.. 1900" 137.7" 137.2 * 139.1.. 132.5.. 139.4 * 133.5 * 133.0" 79.9" 135.8.. 147.4.. 140.B ~ 133.4 1( 

.. 1981" 130.4" 132.7.. 140.2 1( 132.3" 136.9" 136.0 x 139.5" 77.0 1( 133.5" 142.3.. 139.4" 132.9" 

.. 1982" 126.2.. 129.3.. 142.5 1( 130.6.. 136.9.. 133.3. 134.5" 75.0" 139.1" 136.4" 140.2" 132.5 .. 
****X*H*****H*~K*K***H*K***H~****~*****H****K***~*MM*~*·***H«»***~·*~*~n*KH*******HH**K******H*HXK******~*********KKMK 

*if*KK*XK*HKK*~**ft*******~K***********K*M~**K*******nKH*~~KKKK~~*****~****H***K********* •• K***MXK***H****M~****#*K~** 
.. 1( 

1( ,. 11i)~JTllLY MEANS-T<ANGES .. 
" 

~'X~KX~~HM*M*H*X*~~****K*H*K******~*HM~K*****KK*****W*K**X*X**X~»X*'K*H********K****K***"*K~**XK*K*K~**M*KHH *******j(K* 
1<. .. .. 

" 
JAN 

.. .. .. 
l'EB, ... MAR * 

" 
" API~ .. 

.. 
¡'lAY " JUN " JI JUL 

.. .. .. 
AUG .. SEP " .. .. 

OC'l' " NOV " .. .. 
DEC .. 

*HN*H~(~****K**K~~****************~H***M**K**Hft********H****~**xX****»*~**M****H*H*****~***~H***XK**~*****~.ff*nH~*~* 

.. ~EAN.. 99.0" 100.2 * 106.1" 102.1 * 105.5. 104.4 * 100.5 * 72.2" 104.0 N 100.1" 107.7" 104.7 M 

*RANG~ 90.9" 87.9 * 90.6" 02.0" 90.5. 07.5 * 88.0" 54.5" 07.7" 94.5.. 90.2. 79.5" 
H*~MKK***H***M.~****MK***KMM*****tf***MHH*K****i~****~**.f*~X~**X~M1f~·KHK~f»***M»*************~)f***tt*K**~ *******K*****MXK 

********M*~**~~** 

IC ANNUAL 
1< 

* .. 
*MEANS-RANGES" 
****K***~******~* .. .. .. .. 
****KK**********~ 
* 50.8 12.0 * 
* 58.2 14.3 * 

" 
" .. .. .. .. .. 
1< 

H· .. 
1< .. .. .. .. .. 

60.0 
[,4.9 
75.2 
00.7 
06.0 

100.0 
111.0 
119.3 
114.7 
120.6 
126,.9 
129.9 
1:50.9 
,1.32.!:j 
LH.2 
12'''.0 

12.6 -lit 

18.8 " 
18.6 " 
21.6 ~ 

21.7 ~ 

30.2 
3:3.7 
20.6 
~:'j2.0 

5.1.6 
e"U.3 
50.1 
58~5 

6"7.5 
65.3 
66.1 

*K*K****MK******i 

H****K**********: 
" 'rOTAL 
" " MEAN-RANGE 

****X~t~**~K*M**~' .. 
.. 
**K*****KKkK****l 
.. 101.3 
~ 104.2 1 

*****KM*HUK*~H**i 

.¡;:.. 
0\ 
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APPENDIX 2 

In this appendix we compare, graphically, different 

seasonal adjustrnent methods applied to the IPI series. These 

methods are: the mixed procedure proposed in this paper 

leading to the PFW seasonal factors, the X-II method leading 

to the PFXII factors and the X-ll method wi th PHI pr ior 

adjustrnent factors for the Easter effect. We denote by 

PFXIIH the global seasonal factors derived by the last 

procedure. AIl this factors are listed in table A2.1 and the 

corresponding adjusted IPI series are given in table A2.2. 

In figure A2.1 we compare the seasonal adjusted series 

wi th PFW and PFX1IH factors. In figures A2.2 arid A2. 3 we 

compare the three-term rnoving average of the adjusted series 

and in figures A2.4 to A2.7 we present Ti and T; 

annual rates of growth(*) of the different adjusted series. 

3 
. 100; T3t = 
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SF'ANISH INtlUSTRIAL PRor¡UCTlON INDEX 
(SEASONAL FACTORS) 

TABLE A2.1 

***********'***********'*'*~*'*~*********~**.,.** .... *""****~.-~*~.,.***"::.* ... ****-jIItojIi>**I+***'* ... ******ÍIt-)40***** ..... * ............... **"* ... *~!I 
lO 08S. NO." PF lO F'FW lO F'FXll " F'FX11H .".o 08S. NO. F'F" PFW "PFX11 PF'X1iH 
lO ANO DATE " " " " lO. AND DATE " " lO 

-************-Mo**************** ...... ********* ... *****"***** .. ******.~.JI .• *." ..... **.)t**-:.*."..**w ... ******.,....*****~·)f.******* ....... ,..* .. ** .. ** ... ., 
lO 7501 * 98.798" 98.741" 99.541 99.419 *.o 61 8001" 100.22 " 100.OS "101.61 100.09 
lO ::: 7S0:;¡" 100.26 " 100.57 " 100.2 .. 100.05,..,. 62 8002" 104.43 .. 104.43 lO 103.8 103.86 
• 3 ~03" 104.09 .. 104.11 * 105.3 * 103.7 ** 63 0003. 105.53 .. 10~.18 ... l04.~2 • 104.63 
lO 4 7S04·~ 104.02 .. 104 .. 103.05 .. 104.13 64 0004 100.83" 100.69 "100.62 100.12 
.. 5 7~O~" 105.61 * 105.53 .. 105.97 * 106.15 .... 65 800S" 107.16 * 106.73 .. 106.54 106.92 
lO 6 7S06" 102.41 ,. 102.41 " 101.18 " 101.95 - 66 13006 1.04.17.. 103.9 ~ 102.35 103.09 
.. 7 7S07" 96.965" 96.884" 97.675" 97.552 "" 67 8007 .. 104.04 lO 103.09 "101.72 101.33 
.. 8 7~08 * 65.535 * 65.637 * 65.297" 65.399 68 9008 58.15 39.796 * 61.015 61.169 ~ 

.. 9 7509" 104.41 .. 104.37 104.25" 103.';>5 .* 69 8009" 103.76 103.65,. 103.7:! 103.62 

.. 10 7510" 109.08 .. 108.81 109.78.. 109.87 .~ 70 8010.. 109.79 109.95.. 109.98 110.25 
lO 11 7511" 104.74 .. 104.87 104.23" 104.48 "* 71 8011" 106.4 * 106.52 * 105.·~4 105.78 
* 12 751:: lt 102.56 * 10::2.43 .. 102.74 ,It 102.49 72 a012" 102.17 * 101.96 * 101.56 101.72 
-********w~**·)I;.-)40********-!It*~*****~****~**'************·lIt****·;JIto.¡o¡.*.)1'0.*")'.*****:.********************************* ...... *********.) 
*' 13 7601·» 98.797 *' 98.755 JI> 99.355 ~ 99 .. 027 .:tt.,. 7"3 9101. 100.19 ,lf 100.04 * 100.75 Y9.963 J 

* 14 7602 * 103.15 ~ 103 .. 69 102.52 * 102.61 74 8102 * 100 .. 39 .. 100.44 .. 99.9~~.. 99.865' 
.. 15 7603" 107.82 .. 107.7 .. 107.1 "107.86 *.. 7S 0103.. 107.81 .. 107.7 lO 105.62 106.69 
.. 16 7604" 103.12 .. 103.06 .. 104.07 .. 103.34 ~~ 76 0104" 101.01 .. 100.89 * 101.4 100.83 
.. 17 760S" 103.97 .. 103.89 " 103.49 .. 103.95 ... 77 8105 105.01" 105.18 * 104.25 104.28 
lO 18 7606" 101.97 lO 102.01 .. 102.71 .. 102.02 _* 70 8106" 104.66 .. 104.6 _ 103.86 103.73 
.. 19 7607·" 97.192" 97.073" 97.279" 97.713 "* 79 8107" 104.62 lO 104.98 .. 102.74 103.11 
lO 20 7608" 66.028" 66.099. 65.621" 65.612.... 80 8108" 58.478" 58.S78" 59.·;>51" 60.304' 
* 21 7609 * 104.5 '* 104.43 .. 104.87 105.03 ** 81 8109.. 102.29 * 102.22 * 103.32 102.56 
.. 22 7610 .. 106.85 .. 106.9 106.73" 106.62 "" 02 8110" 109.76 .. 109.88 .. 109.63 109.7 
.. 23 7611" 107.21 .. 107.09 .. 106.82 .. 106.85 *" 83 0111.. 108.12 .. 108.06 "106.92 107.56 
* 24 7612 * 103.69 .. 103.59 * 103.57 * 104.14 ** 94 8112 * 102.58 .. 102.58 * 102.41 102.25 
**********'**** ... ~ ..... ********.**~******~*****"***".* .. *.)t*"'.,.***.)t***'"'.)t.~*******.,.*****~*******.)("***)f-*****"****** .............. **.)IIo., 
• 2S 7701 * 97.602 * 97.547" 97.612 * 97.337 ** 85 9201 98.204 * 99.298 * 98.237. 97.514 J 

.. 26 7702 •. 100.05 .. 100.35 99.917.. 99.889 "* 86 8202" 100.49 lO 100.46 * 100.11 99.99 

.. 27 7703" 108.13 * 10S.15 lO 107.94 .. 108.37.,..,. 137 8203 .. 107.9 .. 107.46 lO 10".65 107.63 

... 28 770-1" 100.41 lO 100.36 101.64 100.48.... 88 8204" t02.17 102.1 .. 101.93 101.58 
* 29 770S * 105.17 * 105.2 104.8 * 104.82 ~* 99 0205 * 104.99 * 104.99 * 104.13 • 104.4 
.. 30 7706" 103.46 .. 103.33 lO 103.78 lO 1·04.08 *.. 90 8206" 103.26 .. 103.36 .. 103.57 102.88 
* 3~ 7707 * 95.588 ~ 95.724 * 95.699 * 9~.949 ~~ 91 8207" 104.45 * 104.86 .. 102.93 103.15 
.* 32 7708 * 65.643 * 65.654 * 65.552 * 65.4·1:3:oto* 92 8208.. 59.:!76 '* 59.392)10 :;9.91.1." 60.03 
* 33 7709 * 105.65 * 105.63 * 105.23 * 105.67 •• 93 8209 * 103.42 103.24 * 103.97 ¡04.19 
.. 34 7710" 107.12 .. 106.98 .. 106.44 lO 106.0 "* 94 8210" 107.9 " 108.34 .. 107.43 107.33 
.. 35 7711" 106.34 .. 106.36 • 106.92 106.32 ** 9~ 8211 108.59 * 108.43 .. 108.3 10a.12 
* 36 7712 * 103.28 * 103.21 102.72 * 103.29 96 a21~ * 102.92 * 102.77 * 102.32 102.76 ¡ 

**********-w.}i'*.~-M********************************* .. ** ... ****.¡.¡.)(-*.)t.)¡.~.)¡.*** ........ )(********.)HIIo*'"!***************** ... * .... ********** .. **.j 

lO .. .. ... 
lO .. .. ... .. .. 
lO 

37 7801" 
38 7802·~ 

39 7803 * 
40 7804 lIi 

41 7805 * 
42 7806" 
43 7807 lIi 

44 7808" 
45 7309 ~ 

46 7810. 
47 78'11'" 
48 7812 .. 

98.877 lO 

99.965 * 
104.75 
102.08 
105.29 * 
104.55 * 
96.056 * 
6:5.861 * 

103.27 ,. 
108.31 " 
109.07 .. 
101.36 .. 

98.934 lO 

100.22 * 
104.66 
10~.25 ,.. 
105 *' 
104.51 
9~.998 * 
66.111 .. 

103.21 
108.38 " 
t07.92 * 
101.53 

99.203 * 
99.892 " 

107.77 .. 
99.567 *" 

106.01 .. 
104 .. 43 ,. 
96.343 lO 

65.241 * 
103.08 lO 

107.58 
108.17 
100.::!8 * 

99.278 "'* 
99.072 ... 

105.38 "lO 
101.131 .... 
l05.a ** 
104."2 )t* 

96.886 ')f* 

65.039 ".o 
103.L *" 
107.52 ** 
10S.51 ... * 
100.133 "" 

97 8301" 
99 8302" 
'?9 8303 * 

100 8304" 
101 8305" 
102 8306" 
103 8307 * 
104 0308 .. 
tOS 8309 .. 
106 8310 .. 
107 8311" 
108 8312 

98.268 " 
100.64 .. 
106.132 .. 
101.88 
105.75 "" 
104.58 * 
102.ól * 
59.336 .. 

104.48 " 
109.06 " 
107.23 " 
102.49 .,. 

98.164 .. 
100.55 * 
106.5 i+ 

101.. 79 .. 
105.96 * 
104.53 * 
103.24 .. 

59 .. 255 * 
104.42 * 
108.3 
107.2~ 

102.48 .. 

97.846 .. 
1.00.31 
107.89 
100.17 
105.18 
104.37 
100.98 

60.05 
104.38 
107.31 
1013.04 
101.85 

97.597 ~ 

100.15 
106.77 
101.13 
L04.94 
104.76 
101.07 
60.07 

104.82 
107.52 
iO'7.::'8 
L02 

*'******~** .. ¡r;.***.** ... ***-lIt*~****'*** .. ***** .. ***~*~ ... ***** .... )t*** .... )Io* ..... *".,...~*.)f. ... *.)I.»***.,.*********** .. ********.)i**")O.***** ...... * ... ***"Jt***~ 
Jito 49 7901" 99.079·M- 98.952 * 100.51 * 99.191." * 1+ 

... 50 7702 -* 99.899 * 1':'10.09 .. 99.911 * 99.858.* *' * ,. 

... ~l 7?O:j * 107.62 107.49 *" 107.12 * 107.95 .It* .. .. 
*" !S2 7904 *" 99 .8::!8" 99 ~ 85 .)Ifo 99 • 770"" 99. S8a )t* * :. Mo 

.. 53 790~ ~ 106.03 105.88 107.:24 * 106.84 '* * 
• 54 7906 ~ 102.26 * 10=.=2 * 102~69 * 10~.6a ;JIto* ~ 
.. 55 7907 * 97.~57 -lit 97.329 *" 98.462 *' ';'8.55 .... * 
*' Sé 79G8" 65.964 ~ 66.301 ~ 63.873 *" 64.::21 .... -1(. ~ *' 1+ 

57 7707 10Z.=:4"*" 10::.32 101.6~ 101.72 *' * 
So /":;:0 ~ 1.03.";'6 .1."08.32 .i.·:;8~.::>.3 .i.;:-8. 33 .* 
~9 7911 ~ 109.64 lOQ.57 109.14 109.58.* 

• 60 791= * 101.31 101.~6 99.83 * 100.71 
****~**.~·~·;¡r¡;**·loi ... ~**·)I(o**~~*~~ ... ***ojof***~-!fio .... -If!·)ft .... ·:o+~;""-!ot'r*·~~·)(.'* .• * .. * .. *.,...*.....,....;c,..,.,~.~.)fo.~*.;$** .• ***~ ... """ ....... *~*.,.*~***~.)OIó**.x·*·~·.*·IIi·liIr .. ** ..... ..,.. __ ... ,. .... *.;( .... ., 



******+~w~**~~*********~~~.**~***~.*****~*.****** 

SPANISH INrlUSTRIAL PRCrrUCTICN INDEX 
SEASONALLY AD,JUSTE.D 

*~,*.)rrj.~*"",************~* ... *"**.~**** ... ** .... ******..".**" .. * 
FACTORS USEr! IN DE ADJUSTEMENT 

CBS. NO. " F'F F'FW PFX11 '* F·FXllH .. 
AND DATE .)Ir .. " 

~~******~**********************************~***** 
1 7~Ol·\4 113.16"* 113.23 *" 11.:;.32 112.45 .. 
2 7~02 * 113.81 113.46... 113.88 * 114.05 ~ 
3 7~03 * 115.09... 115.07 * 113.77. 115.53" 
4 7504 * 113.83'" 113.84.. 114 t 9 113.7 
S 750~ * 111.17 ~ 111.25 * 110.79 * 110.6 
6 7506 * 113.95 * 113.96 * 115.34'" 114.46" 
7 7507 * 114.68. 114.78 * 113.85 * 113.99 * 
a 7508 * 1.13.26'" 118.07:. 118.69 * 118 • .52" 
9 7509 ~ 115.03'" 115.07... 115.21 \4 115.54 .. 

10 7510 * 118.72 * 119.02 * 117.96. 117.97 .. 
11 7~11 * l16.1 ... L15.95 * l16.66" 116.39 .. 
12 7~12 ~ 115.83 * 115.98.. 115.63 * 115.92 ~ 

*****4IP*~-~*.~.~ ... "**************"***......,.* ... **********-",,*'** ........ '. 
13 7601 -Ji 113.57"* 113 .. 61'" 11~~93 ~ 1.13.3" .. 
14 7602 * 111.88 * 11~.3 112.56 ~ 112.47 ~ 
lS 7603 ~ 115~19 ~ 115.32 * 115.96" 115.15 ... 
16 7604 * 118.99 ~ 119.06 * 117.9 * 118 .. 74. 
17 76C~ ~ 1=0.52 *" 120.61 * 121.08" 120.54 * 
la 7606," 120.13 ~ 120.08 "" 119.27.. 1:20.08" 
19 7607" 127.69" 127.84.. 127.57 ~ 127.01" 
.20 7608" 123.13 ~ 123 123.89 '* 1.23.91;+ 
2.1 7609·~ 122.58 .. 122.66" 122.15 ... 121.97 * 

• 22 7610 * i22~23 * 12~.17 * 12~.37 * 122.49 ~ t 23 76-11 -Ji 123~96 *' 124;1 * 124.42" 124.38 .. 

l.**;:*~!!:*:**:::;:!*:*~~:;:*:**!;~~~~;.*;;:;:; .. : 
t 
I 

26 
27 
28 
29 

770::' .. 
7702 .. 
7703 J40 

770"':;' • 
nos -Ji 

30 7706" 
31 7707 * 
32 7708-Ji 
33 7709" 
34 7710" 
3S 7711. 
36 7712 *' 

1:!6.02 )t 

128.74 " 
130.21 ... 
':27.98 *" 
128.93 ... 

126.09 * 
128.35 ... 
130.19 ... 
128.04 ... 
128.89 * 

126.01 "* 
1:29.91 .. 
130.44 " 
126.43 ... 
1.29.39 ,.. 

124.59" 124.75.. 124.2 
125.02... 124.84"" 124.87 ~ 

1~5.68 ~ 12~~ó6 * 125.85. 
126.74 * 1=6.77 ~ 127.25 ~ 
12'5.09 *' 125.25'" 125.89·)t 
125.26 * 125.24 * 124.58 ~ 
130.42 * 130.51 * 131.13 * 

1=6.36 ... 
128.94 " 
129~93 .. 
127 .. 89 * 
129.36 .. 
123.85 ... 
124.54 ... 
126.12 lit 

126.71 • 
12'5.47 ,.. 
125.28 ,. 
130.4 .. 

**'**"******-;t,*"***· ..... ************* ........ *****************·lt*** 
37 7801 ~ 13~.48 * 131.4 * 131.04 * 132.28. 
3S 7802 * 130.45 * 130.11'" 130.54 ~ 130.57 ... 
39 7803 ~ 127.64" 127.75 ~ 124.06. 126.88" 
40 7804.. 1.29.0.2 * 1~8.8 132.27 * 129.35 * 

~ 41 7805·" 126.31 -lit 126.67 * 125.46 * 1:25.71.lt r 42 7806 ~ ~31.8 131 .. 85 .. 131.95 * 131.34 ~ 

~ 43 7807 ~ 128.99 * 129.07 * 129~6 127.88 • 
~ 44 7808 * 1~8.6 129.12" 129.83" 130 • .23 * 
r ~ 7809" 132.47 ~ 132.55·* 132.72 'oIlo 132.69. 
~ 46 7910 * 130.83 * 130~7S ~ 131.71" 131.79 * 
~ 47 7811 * 132.13 * 132.32 132.01'" 131.6 
~ 4S 7812" 130.13' * 129.91 '* 131.53" 130.81 jito 

~*****"".*w·);¡.****·l'·~*****"'t*·~*~*"**********~.:-¡. ... ""'"**-*,w,. ... -~****~ 
• 49 7901"* 136.05.. 136.37.,. 134.12" 135.9 
~ ~O 7902 * 126.03.. 125~79 * 126.01 * 126.08. 

~1 7903 ~ 127.86 * 1=8.0~'" 128.45" 127.47 ~ 

~ 7904 -ji, 1:26.82 * 1.26.79 * 126.88... 127 •. 1..:2 '*" 
S3 7905 ~ 134.49 * 134.68 * 132.98 ~ 133.48 * 
54 790ó ~ ~33.87 ~ 133.92. 133.31. 133.33 ~ 
~5 7907 4 134.7 ~ 134.59. 133.05 ~ 132.93 ~ 

~6 7'";08 ... :!.3C.23"'f 130.1ó"" ..i.35.11 ~ ..:.3>.~3e 
57 7909" 130.77 ... 130.67"* 131.57."" 131.44 ~ 

SS 7910 ¡¡ 130.9'3"* 131.09"i+ 130.66 '0(0 131.08 ~ 

~9 7911 ~ 132.07 ~ 132.15. 132.67 * 132.14. 
r 60 7912 ~ 1=5.64. 126.7 ~ 129.52 ~ 1~7.4 ~ 

~.u.*****.~****"**""""**~***-.;.~**"* ....... ***~****.,...* ... ~-:"I" ....... ~** 
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TABLE A2.2 

... )IIo*****-~.~*"***"*"***"*'*"*************-lIHIIo***~"***.*.~*******""** ... 
SPAN!SH INDUSTRIAL r'RO¡:iUCTION INr,¿;,;: 
SEASGNALL y ArlJUSTED 

********~** .. *************-iojo ... "************~.,..-.. *-)lr*****~ 
* FACTORS USEn IN DE AD.JUSTC:MENT 

OBS. NO. " 
AND DATE 

PF " .. PFW PFXl1 F'FX11H " 

* 
*"********~*-w-** ... *-.********"************* .. ** ..... *** .. "******..­
.. 61 8001" 137.39 .. 137.63 -lit 1.35.52" 137.58 * 
* 62 8002 .. 131.37 131.38 * 132.18'" 132.1 * 
* 63 8C03 ... 131.82 * 132.25 * 133.09 ~ 132.95 * 

64 9004 * 131.41 .. 131.59" 131.68" 132.34 * 
65 aoo~ * 130.09 * 130.ó1. 130.85 ~ 130.51. 
66 8006'" 1~8.1S.. 128.49.,. 130.44 * 129.5 
67 8007"* 127.83 ~ 129.01 * 130.76 ~ 131.26 * 
68 800a * 137.4 133.62 * 130.95 ~ 130.62 jito 

69 8009... 130.88 ~ 131.01. 130.93 ~ 131.06 * 
70 8010'" 134.25 -- 134~19" 134.0~ _ 133.69. 
7¡ 8011" 132.33 * 132.18 * 13~.91 * 133.11 ~ 
72 8012" 130.57 ~ 130.84 * 131.3~" 131.14 ~ 

*****"*"*"*-".)f.* *"**"*"***********"*-M .... -** ... *'**** . .I+.¡.¡.."..,. **-101-."' ........... *** ..... -~ 
.. 73 8101. 130.15. 130.34 * 129.43 * 130.45 * 

74 8102"* 132.18" 13~.12" 132.76 ~ 13=.88 ~ 
.. 75 8103" 130 ... 04" 130.17.,. 132.74 '.~ 131.42. 
* 76 8104" 130.98 * 131.13" 130.47 * 131.21 .. .. .. .. 

77 al0~" 
78 8106 .. 
79 8107" 
80 8~08" 
81 8109 .. 
82 8~10" 
83 8111,. 

L30.37 " 
130.71 .. 
133.34 .. 

130.16 " 
130.78 .. 
132.88 * 

131.67 .. 131.45 * 
130.53" 130.6 
129.65 * 129*5 
128.93 * 129 

131.32 .. 
131.72 .. 
135.78 .. 
128~44 * 
129.21 .. 
1::29.8 ;(. 
130.38 .. 

131.29 * 
131.88 " 
13:5.29 * 
127.69 :-. 
130.17 " 
129.72 .. 
129.6 

* 84 8112 .. 129.56" 129.55 * 129~78. 129.98» 

*******.~~***** .. "*******...,.**"********~*~***~***"**** ..... *~-)(. 
.. 85 8201.. 128.51 * 128.39 ~ 1~8.46 * 129.42 ~ 

86 8202 * 128.67... 1~8~71'" 129.16 * 129.31 ~ 
87 a~03 * 132.07 * 132.61. 133.61 * 132.4 

• 88 8204 * 127.82 * 127.91 * 1~8.12 * 128.56 ~ 
89 8205" 130.41. 130.39 * 131.48" 131.13 .. 
90 8206 ~ 1~9.09 * 128.97 * 128.7 * 129.~7 .. 
91 8207. 128.77 * 128.27 * 130.67 ~ 130.39. 
92 8208.. 1~7.88. 1~7.63 * 1~6.52 * 126.27 * 

.. 93 8:209 .. 134.5 134.73 '< 133.79" 133.51·" 
94 8210.. 126.41 * 1~5.9 126.96. 1~7.09 ~ 

• 95 9211.. 129.11 * 129.3 129.45. 129.67 * 
• 96 8212" 128.86 * 128.93 * 129.49 * 128.94 .. 
.****"* .... *.:4***********~**"*"'***~****""*.,.***** __ *-ioIHIi-*"**.,.* .. * ... *~. 
• 97 8301 * 129.73... 129.97 130.29 * 130.62 * 

98 8302 * 129.42 * 1~9.29 * 129.84 * 130.05 ~ 
99 8303 * 127.99 * 128.31'" 126.72 * 128.05 * 

100 8304. 130.42 * 130.08'" 132.65 * 131.39. 
101 83C~ * 1=7.07.. 127.44. 12?7Ó * 128.06 * 
102 8306 * 129.43.. 129.35" 129.ó8 * 129.2 
103 8307 ~ 128.08 * 128.2~ * 130.14 _ 130.03» 
104 8308 * 130.31 * 128.5~. 128.76 ~ 1~8.72. 
105 8309. 127.99 -;+ 127.75 .. 128.11 ~ 127.57 .• 
106 8310 * 130.14" 129.6 131.05 .. 130.79_. 

*" 107 8311. 128.19"* 1.'27.84» 127.22 ~ 128 .. 1':,. 
108 8312. 128.15 * 127.88 * 1~8.96 * 128.78 ~ 

*.~*********"***"*"*** ... ~****~****-IHt ... * .... ***~*.,.-i'o.*."4*~-.;¡..~* ........ "*->t* 
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