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I. 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 useful 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 past, and therefore it will serve us as

a bench mark that must be improved with models cdntaining
more information. With the univariate analysis we also learn
the more relevant aspects of the series that we must take
account of in the construction of an econometric model. These

aspects are:

a) The series has not an underlying trend and

only shows a fluctuating local level;

b) the seasonality of CP requires only stationary

operators; and

c) its cyclical behaviour can be captured by moving
average operators better than by autorregresive

operators.

In the second 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 MR3t, PRE

tl
*
ITPCt and Nt respectively.

This decomposition is useful 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 experienced a
high .increase that in the orders series was
not reflected until late in 1973 because of
the negative tendency 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, indicating, 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 transitory 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 registered 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
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PREN

£ PREt - PREDt and

ITPCNt ITPCt - ITPCD

t ’

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 ACP, 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 ARIMA 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-o.26L3)(1-L)cpt=(1-0.33L+0.20L11+o.44L35
(+0.13) (+0.10) (+0.08) (+0.12) (+0.08)  (+0.08)

)at

c = 2,8969

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

The residuals of this model are in figure 7 and

its correlogram in figure 8.

Using

(1-0.67L+0.21L%-0.26L3) = (1-0.81L) (1+40.1440.33L%)

the above ARIMA model can be approximated by

3

ACP_ = 0.81 ACP__,+(1-0.47L-0.26L°+0.19L>+0.200 1~0. 0611+

+o.44L35—o.06L36—o.14L37)at

In figure 9 we illustrate how the univariate
models are not useful to capture turning points. According

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

( ) I ble 2 we have different ARIMA m or P. Th S d O
n ta odels f C
e electe model



Cp
Sample 1968-I t01980-VIII
: coo (%) (**) .
Differencing Mean Variance
(0,0) -20,21053 452,48
(1,725)
(0,1) -1,900 479,49
(1,85)
(1,0) -0,08609 12,38
(0,286)
(1,1) -0,179856 22,68
(0,404)

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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Sample 1968-I to 1980-VII
(152 observations)

Univariate ARIMA models- for CP

Table 2

2
[} X da.£(55) Coefficie .
s corr. oefficients
sign.corr s Anomalous residuals
1) 2.8630 49,3 (1,110,864 ¢, = 0.887(0.145)) ¢, =-0.306(0.112}} ¢, = 0.248(0.086) 32(-2.0) 102(-2.3) 109(2.4) 116(3.4)
(10,12,14,3 4,2°70-163(0.059)5 g, = 0.582(0.139}; g,,=-0.252(0.078) 138(-2.6)
34,38,50) 8,57-0.45(0.095) § 9. 0.233(0.126) s g 4=-0.135(0.094)
2) 2.8765 52,3 (0,07 4, © 0.849(0.157)) ¢, =-0.298(0.111); ¢, = 0.275(0.085) 44(-2.0) 102(-2.1) 109(2.4) 116(3.1)
(14) 4,,°70-133(0.06) 4 §, = 0.508(0.159) g,,=-0.207(0.08) 117(-2.0) 138(-2.7)
0,=-0.41(0.096) 4 g~ 0.171(0.132)
) 2.0770 46,9 (1.1h0,75 #, = 0.767(0.121)) ¢, =-0.261(0.108)s ¢, = 0.261(0.081) 44(-2.1) 102(-2.2) 109(2.5) 116(3.4)
(14) #,,770.118(0.065)) 9, = 0.452(0.19t)) g, =-0.212(0.079) 136(-2.2) 141(2.2)
- - Q)
0.,57-0.445(0.087)) 0, =-0.184(0.632))
4 2.9061 48,2 t.1%0.82 ¢, = 0.639(0.136); ¢, =-0.203(0.105); ¢, = 0.253(0.080) 109(2.3) 116(3.2) 132(-2.6)
(14 4,,770.02(0.073) ) g, = 0.303(0.125)4 g,,=-0.229(0.079)
6,5-0.412(0.091),
5) 2.8913 50.2 aahe,n $, = 0.629(0.125)) ¢, =-0.188(0.101)s ¢, = 0.249(0.08) 109(2.3) 116(3.3) 138(-2.4)
(14) 68, = 0.328(0.115); p, =-0.188(0.078)) g,5=-0.532(0.084)
8 ="0.159(0.094),
6)  2.9039 46.5 (1,1")0,88 4, = 0.59(0.166) § ¢, =-0.191(0.102); ¢, = 0,272(0.082) 109(2.3) 116(3.3) 118(-2.4)
(14) 6, = 0.264(0.163); g ,=-0.249(0.079)) B,4=-0.39(0.085)
0 44=-0-079(0.122))
7 2.9424 53,1 ' 4 = 0.352(0.08) ; ¢, =-0.114(0.084)s ¢, = 0.254(0.08) 109(2.3) 116(3.2) 117(2.0) 118(-2.4)
(14) 8 ,,=-0.216(0.077)) g ,;=-0.478(0,089)) 0, =-0.235(0.091) 141(2.0)
0 4= ©:012(0.108),
8) 2.9175 59.0 $, = 0.368(0.081)) ¢, =-0.06(0.088) y ¢, = 0.195(0.081) 116(3.1) 138(-2.4)
(14) 8 ,,=-0.303(0.077) g | ,=-0.211(0.073) B,,=-0.466(0.087)
9) 2.8968 48.0 (1,1"0,86 @, = 0.659(0.156); ¢, =-0.215(0.11) ) ¢, = 0.261(0.08) 109(2.3) 116(3.2) 118(-2.6)
(14) 6, = 0.313(0.146); g | =-0.216(0.08) ; g ,=~0.004(0.096)
Q ;,=-0.437(0.006) 4
, +
10) -.9228 46.6 (1,190,979 ¢, = 0.875(0.129)) ¢, =-0.315(0.115)) ¢, = 0.215(0.08) 44(-2.3) 109(2.1) 116(2.9) 117(-2.0)
Y ot
(14) (12,127)0,75 ¢, ,=-0.231(0.064)) 0 = 0.569(0.1) 4 O, =-0.156(0.081) 136(-2.2)

%y

=-0.104(0.126), 0 35--0. 296(0.043)

ﬁ‘a-—ﬂ. 369(0.106)




Sample 1968-I to 1980-VII
(152 observations)

Univariate ARIMA models for CP

Table 2 (Cont.)

2
d.f(55 orr. ici .
a X‘ (55) corr Coefficients Anomalous residuals
sign.corr | par. : .
1) 2.9202 46,9 ¢, = 0.713(0.117)) ¢ , =-0.23(0.104) ; ¢, = 0.250(0.08) 34(2.0) 109(2.2) 116(3.2) 138(-2.4)
(14) 8, = 0.399(0.088); 6 1=-0.172(0.073)) 8, = 0.066(0.086)
8,,=-0.509(0.08) 4 8, =-0.175(0.086);
12) 2.9106 56,4 ¢, = 0.394(0.08) ; ¢, =-0.07(0.088) ; ¢, = 0.2(0.82) 43(2.0) 72(-2.2) 91(2.1) 116(2.8)
(14) 0,,-0.286(0.078) 5 6 )=-0.2(0.076) B =-0.389(0.089) 138(-2.6)
8, 0.116(0.098)
13) 2.9581 71,9 (1,10.89 9, = 0.456(0.177)5 ¢ , =-0.115(0.117)) ¢, = 0.188(0.078) 32(-2.0) 72(-2.5) 116(2.0) 117(-2.2)
(14,27,47) $127-0-456(0.11) ) g, = 0.111(0.155) g, ,=-0.196(0.08) 138(-2.2)
8 =-0.54(0.148) ; 6 =-0,115(0.104);
12 35
14) 2.8969 47,4 (1,110,860 4, = 0.675(0.133)) ¢, =-0.213(0,103); ¢ = 0.263(0.08) 109(2.3) 116(3.2) 138(-2.6)
(14) 6, = 0.328(0.123)) 0 | =-0.196(0.079) 6, =-0.438(0.084)
15) 2.9529 63,2 (1,2) -0,80 ¢, = 0.478(0.204); ¢, =-0.073(0.137), ¢, = 0.128(0.078) 72(-2.5) 117(-2.1)129(2.0) 138(-2.3)
(14,21,27) (1,1% 0,01 $,,7-0-429(0.115) B, = 0.074(0.195); B, =-0.229(0.079)
(2,1%)-0,76 8,,=-0.526(0.15) ; 0, ~0.023(0.107); 8, ~-0.008(0.107)
(12,12) 0,76 0, = 0.063(0.112),
16) 3.045 89,0 9, = 0.413(0.083); ¢, =-0.002(0.005); ¢, = 0.15(0.075) 72(-2.4) 117(-2.1) 136(-2.4)
(10,14,21,27,47) $,,7-0-56(0.094) 5 8 |=-0.126(0.077); 0,,=-0.681(0.11)
) 0]5--0.036(0.09) 1] 036--0.0004(0.103\,0‘8- 0.136(0.108)
17) 2.8094 47,6 (11" 0,91 $, = 0.694(0.196); ¢, =-0.233(0.113); ¢, = 0.269(0.084) 102(-2.6) 109(2.5) 116(3.4) 138(-2.4)

(14) *,36"0,81

$, = 0.381(0.197)4

0]5-—0.5”(0.090)1

6‘ |-—-0. 199(0.079) 0'2- 0.036(0.095)

0)6-—0.0”(0. 15), 0‘8-—0. 100(0.094)

Variance of CP

]

452.48

Variance of ACP = 12.38

Standard deviation of ACP =

3.52
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III. 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:

wl(L) w2(L) w3(L)
ACP, = AMR3 + APRE + ATITPC
£ 5 () t=by §. (L) t=by, s (1) t=b,
1 2 3
+ ——e (L) at ’
¢ (L)

where wj(L), Gj(L), 6 (L) and 6 (L) are polynomials in the lag
operator, L, and A = (1-L). It was found convenient to use
the A operator for all variables because if we omit it, a

unit root appears in the § (L) polynomial.

Experimenting with wj(L) polynomials up to order
4, dj(L) polynomials up to order 2, and using for 6 (L) and
§ (L) the specifications obtained in the previous section we

arrived at the following model:

w w w
ACP, = 01  Amr3. . + —92 spre, + — 03 arTRC, . +
toios L t=2 4 5L t s L t-1
11 12 13
11 35
(1-6,L-6, ;177 =68,,L°)
+ at .

(1-6,L-¢,L2=¢ ,1°)

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
AMR3 has increased from 0.0059 to 0.0067. Second the gain with

respect to APRE increases in absolute value from the sample



Box-vPlerce (g.1.)

Valores signiticativos
del correlograma

Correlacibu entre pard
wstros superior a 0,75
cn valor alsoluto
Keafduos superlores a
20 en valor abroluto

9y " e/ 106y
9, = wyy/ (1-6,5)
7076,

g, -

1" Yy

— 20 —

Table 3
" 35,
“o3 N, . (\-o';.-euu —0]s|. )
= t-1 2 3
-6, 5L (-4, L-¢,1.7-¢,L7)

.SAMPLE

1968(1)-1960(10)

1971(1)-1980(2)

1971(1) -1980(10)

-0017 (.0005)
N (.13)
-.075 (.061)
82 (.3)
-.35 (.093)
.62 (.18)
.67 (.15)
-.28 (.099)
3¢ (.081)
.8 (.14
-.21 (.08)
-.23  (.08)
459,97
7,84
2,80
21,1(36)
“I"‘l -84
Ag. 1969 = -2,00
My. 1970 = -2,10
Ag. 1970 = -2,30
Ji. 1975 -« 2,00
En. 1977 = 2,50
Sp. 1977 = -2,40
JL. 1978 = -2,20
My. 1979 = -2,00
0,0059
~0,42
-0,92

.00)9 (.0006
S )
-.15  (.067)
.76 (.25)
(.091)
.50 (M

218 (1))
.12)
230 (.10)
.57 (.10)
(.09)
(.09)

am
7,22

24,4036)

14(-0.204)|

Ag. 1971 =
pe. 1973 =
1. 1975 =
sp. 1976 =
En. 1977 =

-2,20
-2,20
2,20
-2,2
2,00

0,0066
-0,61
-0,98

10018 (.0005)
.73 (.085)
-.10 (.060)
.18 (.26)
-.42  (.078)
.54 (.18)
.65 [BA1]
EEE LI 8 B )]
236 (.094)
.49 (.080)
~.46  (.084)
-.26  (.096)
497,35
7,55
2,75
20,2(36)

Ay. 1973 = -2,00
be. 1973 = -2,00
a1 1975 = 2,20
En. 1577 = 2,10
an. 1979 = -2,00
J1. 1980 = 2,10

0,0067

~0,43

-0,9i

a
t
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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:

*
vr3® = _0.0018

MR3 R
€ 1-0.73L £-2
* -—
PRE, = =0.10 PRE,
1-0.78L
* -—
ITPC, = _—0.42 ITPC, _4 and
1-0.54L
- C * R * *
N, = CP_-MR3 -PRE _-ITPC_

we have decomposed CPt as the sum 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
AMR3, APRE and AITPC and we can see that AMR3 affects ACP
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Table 4
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Table 5

RATIONAL DISTRIBUTED LAG MODEL FOR ACP

1

AMR3,

APRE,

KITPC, _

1
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 Ve 0,0018 -0,1011 -0,4199
response Vy 0,001315 -0,079091 -0,225234
weights Vs 0,000960 -0,061873 -0,120816

Vs 0,000701 -0,048403 -0,064805

vy 0,000512 -0,037866 .-0,034762

Ve 0,000374 -0,029622 -0,018646

Ve 0,000273 -0,023174 -0,010002

vq 0,000199 -0,018129 -0,005365

Vg 0,000145 -0,014182

vy 0,000106 -0,011095

V1ol 0,000078 -0,008679

V44 0,000057 -0,006790

Vys 0,000041 -0,005312

Vg 0,000030 -0,004155

Vld -0,003251

Visg -0,002543

Vg -0,001989
Gain
; = v(1) 0,006592 -0,457254 -0,89953¢C
zQZile MR3=50351,8 PRE=110,56 ITPC=118,07

CP sample mean

= =23,86

. Sample mean of ACP

= -0.193




_ 25 _

with a lag of two periods and the effect lasts for one year;
APRE has an instantaneous effect and lasts for more than one
year and AITPC influences ACP 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 paper.
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The economic indicator selected for this study refers to orders
in Spanish industry and we denote it by CP. 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 construct
ing dynamic seasonally unadjusted monthly econometric models for these™
indicators; b) that these models are useful for the month to month
study of the economy because with them we can point out the input
variables responsible 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 the first part of the paper we specify and estimate an
ARIMA model for CP. We will use this estimation as a bench mark that
must be improved with models containing more information. The main
objective in this part is to capture the more relevant aspects of the
series that we must take account of in the construction of an econo-
metric model. These aspects appear to be:

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

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

c) its cyclical behaviour can be captured by moving average
operators better than by autoregressive operators.

In the second 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 price of energy, PRE, and the real
effective exchange rate of the peseta, ITPC, as inputs. From the
final proposed model we can calculate the contributions of each 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
could be interpreted in the sense 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 affects
ACP with a lag of two periods and the effect lasts for one year (*);
APRE has an instantaneous effect and lasts for more than one year
and A ITPC influences ACP with a lag of one period and its effect
lasts for seven months.

(*) A = (1 - L) where L is the lag operator.
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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 each 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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