
AN ECONOMETRIC STUDY OF A MONTHLY INDICATOR 
OF ECONOMIC ACTIVITY 

Antoni Espasa 

Banco de España. Servicio de Estudios 

Documento de Trabajo n.O 8310 



El Banco de España al publicar esta serie pretende 
facilitar la difusión de estudios de interés que con­
tribuyan al mejor conocimiento de la economía española. 

Los análisis, opiniones y conclusiones de estas 
investigaciones representan las ideas de los autores, 
con las que no necesariamente coincide el Banco de 
España. 



AN ECONOMETRIC STUDY OF A MONTHLY INDICATOR OF ECONOMIC 

ACTIVITY. 

Antoni ESpaSa(*) 

I Introduction 

II An univariate study of CP .............. 10 

III An econometric model for CP ........... 19 

References ............................ 26 

Abstract 

(*) 1 am very grateful to José Pérez for his cornments to a previous ve~ 
sion of this paper and to Marisa Rojo for her help as research assi~ 
tanto As usual 1 aro the only responsable for the errors contained 
in this papero Paper presented at the European Meeting of the Eco­
nometric Society, Dublin, September 1982. 





r. Introduction 

The economic indicator selected for this study 

refers to orders in Spanish industry and we denote it by CP. 

This is a qualitative indicator, computed as the difference 

between the percentage of responses which indicate that the 

level of orders are above "normal" and the percentage of 

responses saying that orders are below the "normal" level. 

The responses are collected in a montly survey conducted by 

the Spanish Ministery of Industry. The graph of the CP series 

and its first differences are given in figure 1. 

Economic indicators are important for following 

the month to month evolution of an economy, mainly with 

reference to its trend and cyclical behaviour. For that 

purpose the methods used are mainly univariate time series. 

The results of this paper for the CP series indicate: a) the 

feasibility of constructing dynamic seasonally unadjusted 

monthly econometric models for these indicators¡ b) that these 

models are use fuI for the month to month study of the economy 

because with them we can point out the input variables 

responsable for the different upturns and downturns of such 

indicators, and c) that we get a better forecast with the 

econometric model than with univariate models. 

In our strategy for constructing an econometric 

model for the CP series we start by carrying out a univariate 

time series analysis of it. This univariate study which is 

relatively simple to perform, is interesting because with it 

we obtain the simplest explanation of CP, an explanation only 
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in terms of its own p~st, and therefore it will serve us as 

a beneh mark that must be improved with models eontaining 

more information. With the univariate analysis we also learn 

the more relevant aspeets of the series that we must take 

aeeount of in the eonstruetion of an eeonometrie modelo These 

aspeets are: 

a) The series has not an underlying trend and 

only shows a fluetuating local level; 

b) the seasonality of CP requires only stationary 

operators; and 

e) its eyelieal behaviour can be eaptured by moving 

average operators better than by autorregresive 

operators. 

In the seeond part of the paper we explain orders 

in Spanish industry using an uniequational rational distributed 

lag model with the money supply (in real balances), MR3, the 

relative price for energy, PRE, and the real effective exchange 

rate of the peseta, ITPC, as inputs. We use this model to 

decompose the CP series in four parts each one capturing the 

contribution to CP of MR3, PRE, ITPC and a residual term, 
* * respectively. We denote these components of CPt by MR3 t , PREt , 

* ITPC t and Nt respectively. 

This decomposition is use fui to see how the 

different inputs have affected CP during the seventies. In 

fact, from inspection of figure 2, where we have represented 

CP and its four components, we can make the following points: 

a) during 1972-74 the money supply experieneed a 

high increase that in the orders series was 

not reflected until late in 1973 because of 

the negative tendeney of the residual term 

during those years; 
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b) during 1975-77 the evolution of CP followed 

mainly the pattern of MR3¡ 

c) the recovery of CP in 1978, due to the 

contribution of MR3, PRE and the residual 

term, was curbed by the fall in the contribution 

of the peseta's real effective exchange rate¡ 

d) during 1979-80 orders followed a negative 

tendency in spite of the positive one in MR3. 

In 1979 the behaviour of CP was due to the 

contribution of ITPC but in 1980 it was the 

relative price of the energy which determined 

the decline in CP. 

From the above mentioned decomposition of CP we 
* can observe that the MR3 component shows a more stable 

behaviour than MR3, see figure 3, indicáting, perhaps, that 

orders are sensitive to the medium and long run movements of 

the money supply but not to the short run deviation of MR3 

from this path. If this is true it would indicate that the 

monetary authorities could deviate temporarily from their 

monetary objectives, in order to obtain smoother evolutions 

in the different markets, without influencing the level of 

economic activity. This is an important issue to be investigated 

in further studies. For instance we could try to decompose 

MR3 into permanent and trans.i tory components and study their 

influence on CP. 

For the variables PRE and ITPC we observe, see 

figures 4 and 5, that they suffered important interventions. 

These occured in PRE when the price of oil registe red a big 

change and in ITPC when the exchange rate of the peseta moved 

abruptly. In both cases from the original variable we can 

extract the effect of the interventions, see Box and Tiao(1975) , 

that we call PREDt and ITPCDt . If now we define 



FIGURE 3. 

M R3 

55000 360 

53750 
351 

52500 
342 

51250 
333 

50000 324 

0\ 

f 

I I 
48 750 I 

315 I 
I 

I 
I 

47500 306 

I 
I 

46 250 297 

45000 
288 

43750 279 

1972 1973 1974 1975 1976 1977 1978 1979 1980 
The MA3 ~ series follows the right hand scale and MR3 the left hand scale. 



FIGURE 4. 
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FIGURE 5. 
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PREt - PREDt 

ITPCt - ITPCDt 

and 

it seems to be another point of interest for future studies 

to test if in the model for CP we should use PRED, PREN, 

ITPCD and ITPCN as inputs instead of PRE and ITPC. 
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II. An univariate study of CP 

From figure 1 and table 1 we see that the first 

differences of CP, that we denote by ~CP, seems to be a 

stationary series. From its correlogram and partial correlogram, 

figure 6, we observe that a regular autorregresive operator at 

least of order three would be needed for the construction of 

an ARlMA model for CP. The seasonal component looks more 

complex and it seems advisable to consider AR o MA operators 

with lags 12, 24, 36 and 48, that we denote by AR(12,24,36,48) 

and MA(12,24,36,48). After experimenting with models with 

these sorts of operators we propose the following to explain 

the CP series(*): 

(1-0.67L+0.21L2-0.26L3 ) (1-L)CPt=(1-0.33L+0.20L11+0.44L35)at 
(~O.13) (~O.10) (~O.08) (~O.12) (~O.08) (~O.08) 

cr = 2,8969 

Box-Pierce (d.f.=55) 47'4 . 

The residuals of this model are in figure 7 ano 

its correlogram in figure 8. 

Using 

(1-O.67L+O.21L2-0.26L3 )=(1-0.81L) (1+0.14+0.33L2 ) 

the aboye ARlMA model can be approximated by 

0.81 ~CPt_l+(1-O.47L-O.26L2+0.19L3+0.20L11_0.06L13+ 

+O.44L35_0.06L36_0.14L37)at 

In figure 9 we illustrate how the univariate 

models are not useful to capture turning points. According 

to thisa model with explanatory variables in it could be 
very helpful. 

(*) In tab1e 2 we have different ARIMA mode1s for CP. The se1ected model 
is number 14. 



Sample 1968-1 1;:01980-VIII 

Differencing(*) Mean (**) 

(O, O) -20,21053 
(1,725) 

(0,1) -1,900 
(1,85) 

(1, O) -0,08609 
(0,286) 

(1,1) -0,179856 
(0,404) 

CP 

Variance 

452,48 

479,49 

12,38 

22,68 

Standar 
Deviation 

21,27162 

21,89726 

3,519 

4,762 

Table 1 

Box pierce(***) 

1.201,1 

1.164,5 

173,4 

257,1 

(*) The first figure states the number of regular differencing and the second the number of 
annual differencing. 

(**) In brackets the standar deviation of the mean. 
(***) The degrees of freedom are 50. 
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Sample1968-1 to 19BO-YII 
(152 observations) 

O X2d • f (55). corro 
S~9n.corr ~._ 

n l.86)0 

2) 1,1:1165 

l' 2.6110 

4) 2.9061 

5) 2.891l 

.9,1 

(10. U , 14.ll 

14,18.50) 

51,1 

(14) 

46,9 

Ct4' 

4.,2 

u·u 

50.2 

(14' 

1I,If-,O,84 

(1,1·,0,81 

11,1·'0.15 

Cl.,i",O.81 

O,l-t,O,ll 

Univariate ARlMA models' for CP 

Coefficients 

+,'" 0.881(0.145), +.t --0.lO6(0.112:,.] .. 0.24810.086' 

• 12"-0.161,0.059', 8, .. O.582(O.Il'~, 6,,--0.252(0.018, 

615--0.4$10.095, ,816.0.1])(0.126" °4.-0.1l510.0'., 

+, ... O.8UCO.1511. f¡ --0.29IHO.111" h" 0.:1:15(0.085' 

.12.-0.1))10.06) , 8 , .. 0.508(0.159', 811--0.207(0.08, 

8u --O.4HO.096' , 0J6- O.I71CO.lll" 

+1" 0.161(0.12'" ., -0.261(0.108), +1" O.261fO.081i 

+u--O.I1.(0.065, J O ... 0.452(0. H)~), O .. --0.212eO.019) 

8J5--0.445(0.081), °4.--0. UI410.ü~!') I 

+ ... 0.6]9(0.136)( ., ·-().10J(0.I05)r h .. 0.15](0.080' 

+12~-0.Ol(O.01U , 8 , .. 0.)01(0.125', 811--0.;11"°.019' 

0 35--0.41210.091) • 

+1 - 0.629(0.125' J +2 --0.18810.101), +1 .o 0.;1:49(0.08) 

° 1 " 0.328(0.115).611--0.188(0.01.', °15--0.512(0.084) 

° 40--0.15910.0941 I 

~ 

Anomalous residuals 

);1(-3:.0) 103(-2,]) 109U.4, ll'(J.f. 

U81-1.6) 

.4'-:1.0) 102(-2.1) 109U •• ) !l6U." 

'11I-l.0' l1ec-2.1) 

4,U-2. n 101(-1.2' 109U.5) 116U.4' 

138(-2.2) '41(a.2, 

109U.3) 116{].:U 13JI-l.6) 

109U.1, 116U.11 IlBI-2.4) 

---_ .. _-------------------------------------------------------------------------------------------------------------------------------------- ----------------., 2.9019 46.5 

(U, 

-----------------------
7' 1.foI414 51,1 

(14) 

-------------------
.) 1.9..,5 ".0 

04' 

----"._-----------------
9) l.B96B 48.0 

tU, 

ID, ... 9318 46.6 

114' 

11,1·,0,88 

0.1·,0,86 

0,1+,0.19 

+ ... 0.5910.166) , +1 --0."110.102), +l" 0.n3(0.082, 

8, .. 0.264(0.161), 611--0.149'0.01!U I °15--0.19(0.0851 

0],--0.01910 • 121) , 

+ 1 - 0.152(0.08' '+3 --0.114(0.084" +) .. 0.154(0.08' 

B 11--0.316 10.011), 8 )5--0.41810,089' I B),--0.:n5 '0.091) 

°48- 0.01210.108" 

., - O. 168tO.08" I .2 --0.06(0.088' f +) - O. 19S10.0811 

e .,"-0.101(0.011) I 8 n--O':u 1 (0.01]) I 0lS--O.466CO.OBl) 

.1 -0.65910.156) ¡ .3 --0.115(0.11) , +) .. 0.261«0.08' 

fI, .. 0.)11(0.146', 1) .. "-0.216(0.08, , 812--0.00410.0')6, 

q 1!;i--O.41110.006) I 

.1 .. 0.81510. U9) J .2 --0.l1!io(0.115I, +J - 0.215(0.08' 

IU, 12-t,O,7S +12--0 • 231 (0.084,,° ... 0.56910.1' ,°11--0.15610.081' 

o 12--0.104 (O. 126', o lS"-O. 296(0.0.,), 8 4a"-O.369fo. 106' 

lO'JU.l) 116Cl.lJ 11BI-l.4, 

109U.l, "6U.l) 1I1U.O, 118(-2.4' 

IUCl.O, 

116(].1) 118(-2.4' 

I09U.1) 116(].l) U81-2.6) 
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Sample 1968-1 to 1980-VII 
(152 observations) 

a ld.f(55) corro. 
sign.corr ~'-'-

11) 2.',;I2ó2 46.9 

(14) 

- -------------------
12) 2.9106 56,4 

(14) 

--------.,.--------
13) 2.'H81 71.9 (t,1+,0.09 

(14.:n,47) 

Univariate ARlMA modelsfor CP 

Coefficieflts 

., - 0.713(0.117) 1. 2 --0.2)(0.104) 14» • 0.250(0.08) 

8 ... 0.399(0.088'. e 11--0.112(0.013), 8 U • 0.066(0.086) 

6 35--0.509(0.08) ,6 40--0.115(0.0116" 

., - 0.l94(0.08) 1. 2 --0.0710.080) 

0" .. -0.286(0.018).8 u--O.2(0.076) 

6 .. 0" 0.116(0.096), 

, +] .. 0.2(0.82) 

,8);;--0.)09(0.089, 

+1" 0.4.56(0.117), +2 --0.11S(0.111., +1 .. 0.108(0.078) 

+12--0 . 4 '6(0.11) 10 , - 0.111\0.155) 10 ,,--0.196(0.00) 

6 "-0.5.4(0.146' 16 "-0.115(0.10." 
12 15 ------------ ._------------

14) 2.8969 41,4 (1,l t )0.80 

(14) 

-----------------
15) 2.9529 63,2 ILl) -0,80 

(H.ll,27) (l.''', 0,91 

(2,1+,-0,76 

(U,12) 0.16 

--- ----------- -- ----------------------
16) ),045 a9,O 

00.14,21,27,47) 

n, 2.6094 47,6 ",I t ) 0,91 

(14) ,,+ ,16+,0,81 

+, .. 0.675(0.13:U. + 2 ""-0.211(0, l01), +1 .. 0.263(0.08) 

6, - O.HtI'O.U]), 01,--O.196(O.P19I, 0lS .. -0.4]0(0.084' 

+, .. 0.478(0.204). +2 --0.019(0. ,17). +) .. 0.120tO.070) 

+12--0.429(0.115, I 0, - 0.01-4 (0.195); 011--0.l29(0.019) 

012--0.~26(O.15) 10]5 -0.023(0.107),816--0.008(0.101) 

°40- O.061{O.111), 

~, - 0.4U(0.08») I +, --0.002(0.005) I +) - 0.15(0.075) 

+12--0.56(0.094' J 8,1--0.\16(0.011,. 6 12--0.681(0.111 

°15--0.016 (0.09) I 6 36--0.0004 (o, 10)),648- 0.116(0.106) 

+." 0.694(0.196', +2 --0.2]3(0.113)1 +) .. 0.26910.084' 

., .. 0.181 (O. 191), °1, --0.199(0.019, I 6 12- 0.0)6(0.095' 

0]5--0.511 (0.0'10', 8 16 .... 0.011(0.15), 6 48--0.100(0.094, 

. ---- - -- - -- --- -----------------------------------------------------------------
Variance of CP 452.48 

Variance of L\CP 12.38 

Standard deviation of I1CP 3.52 

Table ·2 (Cont.) 

Anomalous residuals 

14t2.0) 109(2.2) 1160.:!) 138(-2.4) 

4](2.0) 12(-1.2) 91(2.1) 116(2.8) 

138(-'.6) 

12(-1.0' 72(-2.5) 116(2.0' 111(-2.2) 

1)8(-2.2) 

109(l.1) 116(1.2) 110(-2.6) 

72(-2.5) 117(-2.1l12912.0) 138(-2.31 

12(-2.4) 111(-2.1) J)~(-2"" 

102t-2.0) 109 t:l:. 5) 11(;(].4) \39(-.2.4) 
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111. An econometric model for CP 

In this section we try to estimate an econometric 

model for CP using MR3, PRE and ITPC as explanatory variables. 

The models considered have been of the type: 

where w.(L), o .(L), 9(L) and o(L) are pdlynomials in the lag 
J J 

operator, L, and 6 = (l-L). It was found convenient to use 

the 6 operator for all variables because if we omit it, a 

unit root appears in the o(L) polynomial. 

Experimenting with Wj(L) polynomials up to order 

4, 0j(L) polynomials up to order 2, and using for 9(L) and 

o(L) the specifications obtained in the previous section we 

arrived at the following model: 

In table 3 we present estimations of that model 

for different sample periods. It can be observed that the 

model is quite stable, nevertheless it is worthwhile to make 

the following two points. First, the gain with respect to 

6MR3 has increased from 0.0059 to 0.0067. Second the gain with 

respect to 6PRE increases in absolute value from the sample 
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Table 3 

(1-& ,L-8.,L 11-81SL )5, 

Il-+,L-+¡L 2 -tJ L 1, 
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period 1968(I)-1980(X) to the 1971(I)-1980(II), but decreases 

to the first value when we extend the last sample period until 

the end of 1980. This could be due to the fact mentioned in 

the introduction that the interventions suffered by the series 

have an effect on CP that is different from the effect of the 

rest of PRE. And, possibly, even more, the several interventions 

that appear in PRE could have diverse effects on CP. 

Comparing the econometric model with the 

univariate model of the section I we see that the standard 

deviation of the innovations falls from 2.9 in the ARIMA model 

to 2.8 in the present one, and the gain of the filter of the 

innovations also decreases from 4.75 to 3.93. 

If in the econometric model estimated for the 

sample period 1971(I)-1980(X) we do the following transformations: 

* PREt 

* ITPCt 

Nt 

0.0018 

1-0.73L 

-0.10 

1-0.78L 

-0.42 

1-0.54L 

* 

PREt 

ITPCt _1 

* * CPt -MR3 t -PREt -ITPCt 

and 

we have decomposed CPt as the suro of four components which 

include the influence of MR3, PRE, ITPC and the innovations, 

in CP. The listing and graphs of these elements are in table 

4 and in figure 2, respectively. 

In table 5 we expand the transfer function for 

~MR3, ~PRE and ~ITPC and we can see that ~MR3 affects ~CP 
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Table 4 

I ~.ob. I Datal CP MR3* PRE* ::TPc* N 
+-----+------+--------+---------+--------+---------+---------+ 

I I 
I i I 

I 1 I I I 
L ..... _ .... _.1 ._ .... __ .... L_.... ......... . .......... 1. .. t ........ L ... 1 
L... ... _ ...... L..L.7ln5 ..... L... .......... QILL .... 2.82 .• 1ó _1...._~4ó .• 38 ... .1 ...... -93 •. 56 ... L - L42. gZ 
,. 2 1 72'J0 I 5.00 1 290.22 1 -4~.18 I -93.41 1 -141.S1 
, 3 1 1201 I 3.00' 2a9.71 I -46.00 I -94.13 I -145.98 
, 4 1 1208 I 4.00 I 292.54 I -45.18 1 -9S.69 1 -147.01 

5 1 72.'39 1 7.00 1 ¿94.01 1 -4"í.52 1 -96.66 1 -144.89 
. __ .. á._LJ2..LCLL~.l.. oa ..... 1.._2..90 .. a.l5 .... L .. =4.5 .• 2..S ...... l __ .. :': .. 97 ... 3 5 .J .... ~ . .l.4 2. .. 5 L.I 
l __ L . ..L.!.llL...L-.ll.OO_1._2..9d ... áL ... L.:::' .. 4.5 .O.L .. L .... ~.97 .•. .7 L.. l .. - L44. aa ... 1 
I 3 t 7212 I tL ... OO 1 302.34 1 -"t4.77 I -98.0l 1 -1"t8.56 I 
+---+----+-------... -------+------+------+------+ 

9 I 73tH I 10.00 1 306.92 I -44.41 I -98.24 I -154.26 I 
I la I 1302 I 11.00 I 310.67 I -44.07 I -9a.23 I -157.37 1 
L-J..L..L7 30 3 1 LQ. •. O.fJ_L-.3.L4. .• 0.9 ..... L_~.4.3.. ... 7..L ..... L._.""U ... 7 a.. L .. ,,-: 15.5 .. 60.._1 
1-1..2..._L.I.l0.4._.L-Lá •.. OQ. .... L._J.L1. .•. 3 5 ...... I.._'::.4.J .• .5..7 ..... L.. ....... :::'9.9. 6.éL. L... ~.L5 8 • .l.O. I 
1 1.3 I 7305 L 20.00 I 319.69 I -43.54 I -100.03 1 -156.13 I 
I 14- 1 7306 1 20.00 1 322.03 I -43.47 I -99.()6 I -159.S5 I 
1 1517307 I la.co 1 325.62 1 -4'3.21 I -97.41 1 -1ó6.Qa I 
1 16~· nos 1 16.00 1 320.0a I -"t3.30 I -98.53 I -170.25 I 
L_11 __ L...130'1 ... .L_z.2. •. GO._L_ . .32.9 •. 06 ... .I.._~.43 • .3.L.L ..... ::-99 .a7 ..... L ... ~.103. 88 .. 1 
1 __ 18 ... ..1 _73lu ..... L._.Zo •. O.0 ... J ... _ .. 3 30.06 . .1 ... :-42.9'1 .. 1 ... :::100.45 1 ... :-160.62 1 
1 19 I 131l I 2"t.CO I 331.d8 1 -42.37 I -101.89 I -163.62 I 
1 20' 7312 I 10.00 1 334.44 I -41.51 I -104.13 I -172.74 
+----+._----+-----+-------+-----+--------+-------+ 

2.1 I 7"tOL I 11 .. 00 I 331.67 1 -41.Q4 I -106.31 I -17Q.3I ! 
..... 22 ... 1 ... 7 't'J 2 . . 1 ._. .9.00 1 ......... 339.76. .1 .. ~.4a. 36 . .l .::-105.17.. L. -185.23 ..1 

2 3 1._ .. 7 'tI) 3 1..._ 1 c. OIJ 1 340.51 .. I -41.1,4 I .-10 4 .1J0 I -184.~17 I 
'::4 1 740"t I ti.OO I 340.&9 r -42.80 I -103.61 I -166.49 1 
25 I 1405 I 5.ú0 I 340.86 1 -"t3.57 I -t03.37 I -188.42 I 
26 I 7 't'J o I 2.00 1 341.02 I -44.13 I -104.57 I -190.92 I 
27 I 7 'tf) 7 I -"t.0'J 1 343.65 I -44.64 I -105.12 I -197. ~9 I 
¿3 1 7408 .... L.~J.l. 00 I _ .. 3.43.94 I ~45.C12 I ~10¡<'.23 I -203.69 I 
29 ·-¡··fi.09 .1 .... -ld.OO 1 342.96 I -45.53 .. I -101.00 I -20~.'38 I 
30 I 7"tLu I -20.uO I 342.75 I -·45.Q3 I -107.12 I -20°."5 I 
31 1 7'tll I -2o.ll0 1 341.14 I -46.60 I -1,.)7.65 ¡ -212.'39 I 
32 I 1't12 1 -32.00 I 341.l5 1 -'t7.04 I -l08.09 I -218.01. I 

+-----+------+--------+---------+--------.---------+---------+ 
33 .1 7501 1 -37.00 342.12 I -47.P.I -107.57 ~2¿3.74 

.14 I 7502 I -4C.CO 341.73 I -4"1.113 -1~6.77 -226.14 
35 I 7503 I -40.UO 342.01 1 -4Q.~7 -106.19 -22'5.°6 
36 I 7.,04 1 -3<;.00 341.96 I -5C.~¿ -101,.30 -224.':4 
.37 I 7305 I -40.01) 341..04 I -5L.29 -106.43 -223.n 
3a 1 7506 I -45.GO 34¿.71 I -51.71 -lU6.25 -22Q.·'lQ 
~q I 7507 1 -42.00 34"t.dl I -52.11 -107.07 -227 .~4 
,+0 I 750/3 -4¿.¡j1) 

.. 

-52.31 I 340.21 I -IJ2.59 -~21.1,} 

'tI I 750 't 1 -43.01) 340.26 I -52.4C -109.;:16 -227.'}') 
.. 2 1 15tIJ I -40.00 347.25 -52. 4 5 -10Q.74 -225.:7 
't3 I 7511 I -39.J() 34d .... 6 -52.4Z -109.59 -2~5.4c 

44 I 751¿ J -41. iJO J5u.ó5 -53.57 -110.t7 -2¿7. 0 1 
+-----+----"-- .--------+ --------- .. -- ---- -- .. -- ------- .. - -------- + 

~~ 7::.01 -3d.00 353.Ji} -5.:..37 -lV)."" -;:.:''::.39 
.,6 10"" -33.(;0 35't.25 -5".15 -10~."3 -225.17 
47 7c/l :; -2Q.00 354.3 0 -5<;."'9 -lC4.,"5 -220.:'5 
<tP, 7Qr; ... -.~c.GO 354.13 -5S.f!G -tO~.9c -214.)7 
~9 7o'b -ZC.vl} :;=3 ... 4 -5<;.73 -t:J3.·':l~ -21'3 .... 5 
se 7010 ... -Z:;.J0 353 d7. I -55.5G -1·';4.:11 -21.7.':'7 
.,1 I 7 n("¡ 7 I -'''.,;11 ,"". l' I -<;".17 I -1,,4.'0 -~lC.'-¡5 
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Table 4 (Cont.) 

,1 i 
MR3* 

I 
pu* ITPC* N~ob'l Date CP , N 

~2 I 7óOe -2~.OC I j 'i7 • ~7 I -54 .8= I -104.27 -220. e't I 
I ~3 I 7ó09 1 -2~.OO I 35¡).le 1 -54.57 I -104.ó~ -<122.99 I 
1""".,,:)4, 1_,,7 ó.l~" ~ -27.,00 1 ... 357.01 1 ,-54 .. 10 1 -105.70· -224.15 i 
1-_ . .5.5 .. ,1.1011.. .. 1- ,..Z, .. uO .. ,1.. .. ... ')"5Q. .. ~4 I .. 53, .. 7d. 1 -lOó.2':' -221.32- I 
1 56 1 7élZ 1 -za.oo I 357.39 1 -53.44 1 -10ó.ó6 -225.28 I 
+-----+------+--------+---------+--------.---------+---------+ 

57 1 7701 1 -25.i.i0 1 357.32 1 -53.18 1 -107.92 I -2Z1.22 1 
1 S8 I 7702. 1 -23.00 I 3550.7~ I -52.70 I -108.72 1 -217.37 1 
1---5~· __ f.._7.·1.O'·l-I_-'"' 2. 2. .0.0··- 1·,,·-,···3.53 .. 52 ·,··1····- 5.3..·15 ···1· ,.110.18 I -212.20 1 
1-._~.I..J-'Ul4..-I-""Z.1 .. Oo..-I_l.5l .. 8.1.... .. 1.... .. .",53.7.2. 1 .... 1 L. t.23.. t ,.213 .. 91 1 
I 01, 1- 770S 1 -33.00 I 35Q.82 I -53.95 1 -lll.60 I -218.20 I 
I ó2 I 770b 1 -3b.00 1 348.97 I -54.15 I -112.62 1 -219.21 1 
I é3 1 7707 1 -40.00 1 347.36 I -54.81 1 -106.48 1 -22ó.'JÓ I 
I 04 I 7100 1 -37.00 r 344.43 1 -55.42 1 -102.41 1 -223.60 I 
L-á.!L.l,-1.1!l..L L~3.."a.O_ .. L __ .l..4.L. éL L. .. ~S.5 • ..4.7 . .J.._~.lOO .. 92., L .. ""Z2.8.23. .. 1 
. L-.a.L.LJ'Z.l..ú......L_-=-_~ 5 •. 0.0 ... _1. __ .3.3,9 .,Q6 ... ,L ., .. ,.. 5. 5 . ...3 é .. 1 .. -100 &,34 L -22.9 .• 36.. 1. 
I ó.7 1 77U 1 -4éi.IJO 1 337.07 I -5'i.24 1 -100.44 I -229.39 I 
1 08 I 771Z I -49.00 1 337.74 I -55.04 1 -100.50 1 -231.20 I 
+-----+------.--------+---------+--------.---------+---------+ 
I b9 1 7S01 I -53.00 1 338.37 1 -54.80 1 -100.88 I -235.69 I 
L_ .. l<LL'Z.a.!l2-._L_-=.52.. OO ... L._ .. ~ 1. •. 7.9 ... 1 ,.-5.40,43 .. L ,",lOl .. Q¿ 1 ,,",2.3.4..34 L 
1._ .... .7l... .. L7iia..l __ .. L~5 3..úO .... L ..... 3!7 •. "t5 ..... J .. -54.09, L,..101.35 L ,.-2.35.01. .1 
1 72 1 7504 I -51.00 r 3.37.00 1- -53.65 -102.01 I -232.35 1 
I 73 I 7a~5 I · ... 40.(,.0 I 337.24 I -53.27 -102.90 I -227.11 1 
1 74- I 7¡)"o 1 -44.00 1 338.20 I -52.91 -L03.,91 1 -225.38 I 
I 75 i 70.07 I - .... 2.00 I 340.24 I -52.60 -105.56 1 -224.:)8 I 
I 76 1. 71308 I -43.00 1_ .. 340.83 r :::-52.10 . . -108.0i;l .1. .. -223.S5 .. 1 
I 77 I , .. 7 .. :)09 

" 
1 ,:-30.00 1... .. 341.37 I -51.53 -110.1.9 1 -217."5 1 

I 78 1 7810 I -34.00 I 342.01 -50.91 -112.40 1 -212.71 1 
I 79 1 71311 1 -37.00 1 34 3.01 -S".ló -113.76 I -216."8 1 
1 ~O 1 7dl¿ I -3<;.01) I 344.96 -49.72 -11 4 .99 I -219.15 I 
.. ----+------+-------.. ---------.. --------.--_._-----+---------+ 
1 _ 8 t .... 1 7901 L -:37.00 l .. 340.07 1 .-4:) .1ó 1. -l1ó.47 -21.3 •. 24 
l . ..... 02._.1 ., ... 7902 .. 1 .. :-.33.00 1 .. 347.S<')., J .. -~ .52 I -117.94 -21 4 • 40 
I 1:)3 1 7903 1 -33.uO I 349.07 1 -47..94 I -119.03 -215.)5 
I 84 I 7904 I -35.00 1 350.1 q I -47.3d I -121.3Z -21ó.49 
1 b5 1 790:; 1 -32.00 1 350.51 I -46.87 I -124.34 -210.'10 
I 06 1 7900 I -39.00 I 351.52 I -47.63 I -12(:,.20 -216.l:1d 
I 1:.7 I 7907 1 ~47 .i,,¡0 .. 1 353.46 I -4'3.94 I -12'5.'='1 -225.61 
1 c::} r 7<;0 Q I -40.01) 1 353.91) I -50.19 .. I -12">.14 -223.58 
1 ti9 1 7904 I -42.vO 1 353.12 1 -50. eH I -126.11 -21~.i)4 

I 911 I 79tu I -42.ÚO r 352.58 1 -51.4ó 1 -126.57 -216.5ó 
I 91 I 7911 I -47.01) I 35¿.75 1 -51.76 1 -12" .41 -221.5a 
1 n 1 7912 I -46.00 I 35 ... 1:.3 I -51.93 1 -125.56 -223.34 
+-----+---. ----+--~-----.---------+--------+---------.---------+ 
I 93 9uO L -43.0'j 355.00 -Sl.H -125.69 -22).44 
I '14 ti 01) ¿ -43.00 35-..23 -54.50 -125.<;3 -217.14 
1 95 !'lO03 -4 S. 00 35 ..... ó -56.52 -125.19 -2¿1.70 
I '-16 ~oo .. -4d.O(\ 355.-.g -5;> .·J3 -lZ'3.10 -:222.15 
I 97 "10') ~ -::2.00 3S5.o~ -S~.15 I -t20.'ó -227. ~a 
I (";1:) !! Olj o -5 ... 00 '::'55.96 -5" .. 91. -12'1.09 -22 0 .90 
I 99 %1')7 -4ó.ÜJ 357.08 -01.75 -llc;.lO -2¿1..~i..i 

I LC!J ~i..i0 ~ -40. VJ 35ó.77 -ó3.:;7 -ll·'l.<'l -~2c..79 

1 túl ~ ,;)(;9 -~3.úlJ j5'7.14 -o':'."J -117.3tl -22~.a.: 

1._ 1 C2 '501\.1 -s 2. ü~ 3C;~.e" -05.57 -lL~.63 -22:').4.0 
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T.able 5 

RATIONAL DISTRIBUTED LAG MODEL FOR &CP 

1 LsMR3 t . 2 APREt L\.ITPC t _ 1 I 
Transfer ¡. 0,0018 0,1011 0,4199 
function ... -

1-0,7303L 1-0,7823L 1-0,5364L 

Gain 0,0067 -0,4644. -0,9057 

Impulse Vo 0,0018 -9,1011 -0,4199 

response v 1 0,001315 -0,079091 -O ,2252.34 

weights v 2 0,000960 -0,061873 -0,120816 

v 3 0,000701 -0,048403 -0,064805 

v 4 0,000512 -0,037866 -0,034762 

v 5 0,000374 -0,029622 -0,018646 

v 6 0,000273 -0,023174 -0,010002 

v 7 0,000199 -0,018129 -0,005365 I v 8 0,000146 -0,014182 

v 9 0,000106 -0,011095 

v 10 0,000078 -0,008679 

v1l 0,000057 -0,006790 

v 12 0,000041 -0,005312 

v 13 0,000030 -0,004155 

v 14 -0,003251 

v 1S -0,002543 

v 16 -0,001989 

Gain 
A 

g = v(l) 0,006592 -0,457254 -0,899530 

Sample . 
MR3=50351,8 PRE=110,56 ITPC=118,07 

m~n 

CP sample mean = -23",86 . Sample mean of bCP = -O.B3 
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with a lag of two periods and the effect lasts for one year¡ 

~PRE has an instantaneous effect and lasts for more than one 

year and ~ITPC influences ~CP with a lag of one period and 

its effect lasts for seven months. These lag structures can 

be biased because of the facts mentioned in the introduction 

and we expect to rerun this study following the suggestions 

made at the beginning of the papero 
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ABSTRACT FORM 

Aulhor(s): 
A. Espasa 

Inslilule: 
Banco de España, Madrid 

Tille: 
An Eeonometrie Study of a 
!,;onthly Indieator of Eeonomie 
1I,etivity 

The eeonomie indieator seleeted for this study refers to orders 
in Spanish industry and we denote it by CP. Eeonomie indieators are 
important for following the month to month evolution of an eeonomy, 
mainly with referenee to its trend and eyelieal behaviour. For that 
purpose the methods used are mainly univariate time series.The results I 
of this paper for the CP series indieate:a)the feasibility of eonstruet 
ing dynamie seasonally unadjusted monthly eeonometrie models for these 
indieators; b) that these models are useful for the month to month 
study of the eeonomy beeause with them we can point out the input 
variables responsible for the different upturns and downturns of sueh 
indieators, and e) that we get a better foreeast with the eeonometrie 
model than with univariate models. 

In the first part of the paper we speeify and estimate an 
ARIMA model for CP. We will use this estimation as a beneh mark that 
must be improved with models eontaining more information. The main 
objeetive in this part is to capture the more relevant aspeets of the 
series that we must take aeeount of in the eonstruetion of an eeono­
metrie modelo These aspeets appear to be: 

a) the series has no underlying trend and only shows a fluetuat­
ing local level; 

b)' the seasonality of CP requires only stationary operators; 
and 

e) its eyelieal behaviour can be eaptured by moving average 
operators better than by autoregressive operators. 

In the seeond part of the paper we explain CP using an uni­
equational rational distributed lag model with the money supply in 
real balances, MR3, the relative priee of energy, PRE, and the real 
effeetive exehange rate of the peseta, ITPC, as inputs. From the 
final proposed model we can ealeulate the eontributions of eaeh input 
in CP and we denote them by an asterisk. Comparing MR3 with MR3* we 
see that the latter shows a more stable behaviour than MR3 and it 
eould be interpreted in the sen se that orders are sensitive to the 
medium and long-run movements of the money supply but not to the short­
run deviation of MR3 from this path. 

From the estimated distributed lags we see that AMR3 affeets 
flCP with a lag of two periods and the effeet lasts for one year(*); 
flPRE has an instantaneous effeet and lasts for more than one year 

and fl ITPC influenees fl CP with a lag of one period and its effeet 
lasts for seven months. 

(*) ñ = (1 - L) where L is the lag operator. 
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Tille: 
An Econometric Etudy of a 
l';onthly Indicator of Economic 
Activity 

As suggestions for further studies we point out the convenience 
of reestimating a model of this type decomposing the input variables. 
In that respect we propose decomposing MR3 into permanent and 
transitory components and éach one of the variables PRE and ITPC into 
two components, one capturing the effects of the interventions suf­
fered by these series and the other, as a residual component, that 
will collect the normal evolution of the corresponding series. 
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