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Abstraccet.

Box and Jenkins proposed the so called "airline®
model (AL) as a prototype model for moathly ti s
In addition, several authors have ctried to id
of ARIMA model for which the Census X-11

suitable, and hawve Zfound that iz ifs: 44 Z_o=w(ljya_ ., (CX),

wher2 w(L) 13 a polynomial of ofder tihe

In this paper we study the significance of tne
difference bhetweesn AL aand CX by approximatiang CX by a morze
arsimonious model.The mcdéel opbtained forc the
approximadion of CX is an Arima (1,1,2)(0.l,1), which for
the standarzd option of the Ceasus X-11 prcogranm is
as: (1-0.94L)44, X% =(l—l.élL+O.89L2)(1—0.47L12)3F

1) c

127¢

We denote the Arima (1,1,2)(0,1, models with similar

characteristics by ALX.

The most notable difference between ALX and AL
models can be seen 1in the corresponding autocorrelation
function (acf). This difference consists of a decreasing
sequence of positive values in lags two to ten
(p2=0.2) of the acf of ALX models. Thus we see that
these models represent a prototype of Arima models, which
incorporates a stabilicty factor which is absent from the
AL model.






. Key Words: ARIMA model, Seasonal models, Seasonal

ad justment.

I1.- Introduction.

Iﬁ the Box-Jenkins (1970) text <the following
ARIMA model

.12

12 .
)X =(1-8 L)(1-8 L )a

c (L)

(1-L)(1-u
is suggested as being one that caan be useful for monthly
seasonal sezies. This point 1is illustrated by £itting the
model ©to a data series of alrline passengers. Several
authors have subsequently found chat (1) 1s a coavenient
model to explain moathly series and it has come to be

known as the aizline model.

For monthly series the X-11 seasonal adjustmeat
method 1is widely used and Cleveland and Tiao (1976) have
investigated the ctype of ARIMA model for which the X-1l1
method 1is appropriate. This problem was faced earlier by
Cleveland (1972) and has recently been studied by Burridge
and Wallis (1984). These last authors sctudy, not only the

standard X-11 procedure, but also two others that imply
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shorter and longer filters, respectively. We will dJdenote
these three alternatives by X-11(84), X-11(72) and

X-=11(108) (=).

The models that the above-mentioned studies

propose as support for the X-11 method are of the
following type: '

AAlzxt = w(u)at, (2)

and <the <coefficients of the (L) are given 1ian table
1L(*=). The autocorrelation functions corresponding te a

type of process {W} such that

o= $(L)a_,
. ©

< 2

are givean 1ia table and figure 1, £for <the diffsrent

2
(L) polynomials of table 1.

Inspection of table 1 and £figure 1 suggests that

mcdel (1) could be an approximation of the models
expressed in (2), because the important g .

4
coefficiesncs are 4 and Yoo Nevertheless the

>8]

1
B

models ia table 1 are not exactly like model (l). Ia fact,

a
looking at the autocorrelatioan <functioans (acf) of Wt,

(*) These three alternatives refer to symmetric filters.
Burridge and Wallis (1984) also considered the Z-11
method with non-symmetrzic filter but in this paper
we are only coacerned with the case of symmetric
filters.

(**) We are grateful to Prof. Wallis for supplying us with
the models for X-11(72) and X-11(l08).



Table 1.

2 26
(L) = 1 + wlL + sz + ...+w26L

|
|
i
i

BURRIDGE-» BURRIDGE- BURRIDGE- CLEVELAND CLEVELAND-

¥ 5 WALLIS WALLIS WALLIS _ TIAO
X-11(72) X-11(108) X-11(84) X-11 X-11
¥, 1.000 1.000 1.00Q0 1.000C L.000
' -0.681 ~0.663 -0.67 -0.23 -0.337
¥, 0.317 0.272 0.29 0.25 0.144 z
¥, 0.220 0.232 0.23 0.22 0.1a1
¥, 0.205 0.226 0.22 0.22 0.139 ;
e 0.195 0.222 0.21 0.22 ° 0.136 ;
v, 0.185 0.218 0.20 0.22 0.131
¥, 0.175 0.215 0.20 0.22 0.125
g 0.155 0.212 0.19% 0.22 0.117
¥y 0.156 0.210 0.19 0.21 0.108
¥ g 0.112 0.206 0.18 0.20 0.093
¥ 0.070 0.173 0.12 0.14 0.077
¥ -0.106 -0.530 -0.33 -0.55 -0.417 ;
¥ . 0.213 0.636 0.45 0.29 0.232
., 0.044 0.003 0.02 ~0.01 - |
¥ C.002 - - - -
¥, . 0.001 - - - -
¥17 - - - - - |
¥ig - - - - -
¥, -0.001 - - - -
¥ -0.002 - - - -0.001
A2 -0.002 - - - -0.00C3
¥, -0.003 - - - -0.004
¥, -0.021 -0.007 -0.01 - -0.006
¥, 0.087 0.025 0.04 - 0.03%
Yoo -0.085 -0.024 -0.04 - -0.021
¥, 0.024 0.007 0.01 - -




Table 2.
AUTOCORRELATION FUNCTIONS

BURRIDGE- BURRIDGE- BURRIDGE- CLEVELAND CLEVZLAND-

LAG WALLIS WALLIS WALLIS TIAO
X-11(72) X-11(108) X-11(84) X-11 X-11
0 1.000 1.000 1.000 1.000 1.000
1 -0.326 -0.323 - -0.306 -0.061 -0.250
2 0.234 0.189 0.208 0.266 0.130
3 0.168 0.166 0.178 0.226 0.120
4 0.153 0.150 0.160 0.201 0.110
5 0.134 0.129 0.139 0.175 0.090
6 0.117 0.112 0.117 0.150 0.080
7 0.089 0.093 0.100 0.125 0.070
8 0.072 0.072 . 0.077 0.l00 0.050
3 0.071 0.056 0.060 0.075 0.040
10 0.043 0.040 0.049 0.045 0.030
11 0.125 0.272 0.227 0.178 0.180
12 -0.141 -0 378 -0.300 -0.326 -0.350
13 0.106 0.257 0.209 0.153 0.160
14 0.019 0.001 0.0038 -0.004 -
15 0.002 0.001 - - -
15 - 0.00L - - -
17 0.001 0.001 - - -
18 0.002 0.001 - - -
19 0.001 0.001 - - -
20 0.001 0.001 - - -
21 - 0.001 - - -
22 ~ 0.015 0.001 0.005 - -
23 -0.054 -0.010 -0.021 - -0.010
24 0.084 0.016 0.032 - 0.030
25 -0.058 -0.008 -0.021 - -0.010

26 0.01s - : 0.005S - -
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table 2 and figure 1, we observe that they differ in two
aspects with respect to the acf of model (l). Firstly, the
acf of (2) has values different from zero at lags 2 to 10
and, secondly, although it may be symmetric around lag 12,

the constraint.

is not fulfilled.

What we aim to do here 1is <to look at the
importance of the difference betwean the two models and
then, if cthe difference is not trivial, to determine which
model could be taken as a better prototype to explain
monthly seasoaal series. To study these diffarsnces in
sectica II of the paper we aporoximate model (2) bv a morca
parsimonious model such as (§). Then the propercties of (58)
and - (1) are compazed and important differences are
detected in the regularz factors: (3) 1s thus proposad as a
better prototype model. In section III we point out some

implications of the results.
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Il.- A parsimonious model supporting the X-11 method.-

It is worthy of note that with simple models for.
the trend and seasonal components the above-mentioned
studies obtalin the overall complex model (2)(=). This
makes one suspect that model (2) could be approximated

quite well by an ARIMA model with only a few paremeters.

l]l

o) th polynomials ¥ (L),

"

models of cype (2) wi
as given in Table 2, we try to approximates cthem by =zodel

(1) and by the followiag other models:

2 12 13
84, ,% = (1-8)0 - 80 - 80 - 8t ) a_ . (3)
- (l-9 Ll) -
2 12 13 14)
88, %, = (1-8,L - 8,L° -8, L -8, 5L -8,,L a_.  (4)
(1-o L)) -
2 .12
AA.. X, = (1-8,L -8, L") (L-8, ,L a_ and (3)
12 L 12 T
(1—¢vl L) (l-¢12L )
2 12
88,, X, = (1-8,L - 8,L7) (1-8,,L7) a_. (8)

(1-¢,L)

(*) All these authors search for an overall model fixing
the autoregressive part at 441, and to what extent
this restriction is responsible for the complexity of
(2) still remains to be studied.



Models (3) to (6) have been chosen because they
contain sufficient factors to capture the esseatial

aspects of the autocorrelation function of model (2).

In the approximation ©process we expand the

stationary ARMA filter of models, (1) and (3)-(6), in a
. a

moving average form, Y= L)=1+¥*1L+?*ZL+.....+¥*nL .

and we estimate the parameters cf the given ARMA filter

that minimize the sum of squares,

s 2
T (Wj -¥.". (7)
I=1
where ¥, are the coefiicients of the <corcespondiag
¥(L) polynomial of Table L. In the wminimization process

we nave tried n = 15 and 40.

The root mean sguared errocs of these estimations
are givea in Table 3. The results can be summarized as

follows:

1. The worst approximating f£ilter is MA(L)(l12),
followed by <the 1incomplete additive (filter
AR(l) MA(l, 2, 12, 13) (=). Nevertheless for
the Cleveland-Tiao X-11 model, the MA(l)(l2)
approximation 1is better <than £for the other

models.

(*) We denote the ARMA filters by AR( ) ( ) MA( ) (€ ).
putting iz the £izct Srackets cftzz AT and MA the
non-zero powers of L for which the polynomials in L
has a coefficient different from zero. In the second
brackets we put the corresponding powers of L in the
polynomials in L2,
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Table 3.

Approximating ARMA factors for the w#(L) polynomial:s
corresponding to the X-11 ARIMA models:

Root mean squared errors

3.A. w(L), Burridge-Wallis X-11 (84)

|
AR(1) AR(1l) AR(L)(12) AR(1l)
MA(L)(l2) | MA(Ll,2,12, MA(L,2,12, MA(l,2)(l2)|MA(L,2)(12;
13) 13,14) (12)
n=40 0.108 0.068 0.013 Q.010 0.013
n=15 0.175 0.09¢Q 0.015 0.015
3.8 w(L), Burridge-wWallis X-11(72)
| <] l | §
| n=40 ’ 0.099 | 0.037 0.024 I 0.017 ‘ 0.024
jasis | 0. | 0.042 0.020 | | 0.020
| i {
3.C (L), Burridge-wallis X-11(108)
| : | |
n=40 | 0.113 0.100 Q.Q008 i 0.Q0s ! Q0.Q0s8
n=15 I 0.189 0.182 i 0.00¢% i I 0.009
3.D. w(L), Cleveland X-11
|
n=40 0.109 0.045 0.009 0.011 0.011
[n=15 Q.178 0.0863 0.014 0.017

3.E. Y(L), Cleveland-Tiao

n=40 0.083 0.035 0.008 0.00s5 0.008
n=15 0.120 0.048 0.00s Q.0Q0s8
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2. In all <cases but Cleveland X-11 the best
approximation is obtained by the
multiplicative AR(1)(12) MA(l, 2)(l2) filter.
But the ¢12 parameter has a wvalue close to
zero, around -0.08 (*), indicating that we can
take the AR(l) MA(l1.2)(12) to approximate tiae

w(

y filters.

[

3. In the aforemeationed four cases the AR(1l)
MA(l,2)(12) filter provides an approximation
as good as that obtained with the AR(l) MA(1l,
2, 12, 13, 14) filter. This latter filter
fulfils the mulciplicacive restriction of the

former.

orward by

4

(2]}

4. For the (L) polynomial put
Cleveland the best approximatioan is obtained
2, 12,

13, 14), but this approximation is not

with the additive filter AR(L) MA (1,

substantially better <than that given by the
multiplicactive AR(L) MA(1l,2)(l2) Zfilter (==);
and we can say that this filter can be used to

appreximate this ¥(L) polynomial.

We will denote model (&) as the airline-X1l (ALX)
model and we will use it to approximate models (2) of

Table 1. The ALX models which correspond to those of Table

(=) For the Cleveland X-11(84) the wvalue of the ¢q;
parameter is -0.34.

(*=) 1In the additive filter, ©53=-0.822 and ©14=0.281
and 61612=—o.870 and 92812=0.339, .
therefore the multiplicative restriction 1is not too
strong.



1 are given 1ian Table 4 (*). It 1is important to observe
that for all models of Table 4, the MA (1,2) factoer has
complex roots and so there cannot be any cancellation with
the AR (1) factor (**).This shows that the ALX model is a
parsimonious representation of the models (2) which have

been suggested to support the X-11 procedure.

The goodness of the approximation can be seen in
figure 2 which represents the spectral transformations of
tne'¥(L) and AR(1l) MA(l,2)(12) filters. The figure also
includes the spectral transformation of the MA(1l)(1l2)
filters of Table 4 showing that with models of type (l) we
get an unsatisfactory approximation of models (2), at

frequencies less than w/2.

The Eiq differences between the models of =type
(8) and of type (1) in Table 4 are not 1in the seascnal
'MA(IZ) factor but 1ian the rest of the stationarcy ARMA
component. We will dencte this by the regular factor. The
spectral transformations of the regular factors of Tabls 4
are given 1in figure 3. We see ian this figure that the
spectra of <tcthe AR(l) MA(l, 2) and MA(lL) <factors only
differ substantially atc fregquencies less :than w/2. The
regular factor of the ALX model is characterized by haviag

B

(*) 1In Table 4 we also include the estimates of model (1)
that approximate the models of Table 2. The
approximation procedure has also consisted of
minimizing the sum of squares of the deviations 1in
the ¥; coefficients.

(==) For the ALX corresponding <to Burridge-Wallis X-11
(84) the roots of the MA(l. 2) factor are: 0.805 =+
0.4961.
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Table 4.
Estimates of models (6) proposed to approximate tThe
¥(L) polynomials of table 2
BURRIDGE-WALLIS CLEVELAND | CLEVELAND-
X-11 TIAO
X-11
X-11(84) X-11(72) | X-11(108)
@l 0,940?§ 0.888 0.972 i 0.971 Q.943
|
61 1.810 1.589 1.838 \ 1.179 1.273
62 -0.894 -0.893 -¢c.8%2 | —0.440 -0.488
8, 0.472 i 0.198 0.713 0.713 0.497
Modulus %
of the ‘
complex
roots ot
MA(L1,2) 0.945 0945 Lr Q.945 0.863 0.882
Estimates of model (1) <that approximate <the (L)
polvnomials of table 2
91 0.73 0.6897 0.7686 0.298 0.3a68
912 Q.43 0.17 0.651 0.3584 0.442
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maximum power at frequency 2zero and a dip around the
seasonal frequency w/6:; and the regular factor of th
airline model has a ©power that 1increases with the
frequency. Comparing the airline and the ALX models we can
say that the multiplicative structure of the model
proposed by Box-Jenkins 1is not in question. Possible

t

mprovements to his " model to explain a large number of
er

i
series mﬁst be made on the regular factor of the model.

The regular factor 1in (1) 1is an MA(lL) that 1is
usually estimated with a positive coefficient. This 1is
useful for explaining a negative fizst order
autocorrelation. In practice, after taking mwmonthly aad
annual differences in a given ée:ies To obtain
stationaricy., we obserwved thaz the =transformed series
shows oscillations and tha: one of che main a s
correlogram 1is a negative wvalue in the first 1lag.
Thereforse the regular £actor of (1) captuzes one of the
main aspects of the dynamics present in many time series,
but the MA(1l) factor alone could imply excessive
oscillation and it would be useful to add to it another

o
factor which induced some stability. This

{0

£,

o
®
o)

.

adding an ARMA(1,l1), aad ian so doin up with an

ARMA(1,2) for the regular factor, as ino model (58).

It 1is important to observe that for differenced
series the woscillatory pattern dJdominates any possible
underlying stability. Coasequently the correlogram, in its
regular parct, 1is dominated by a negative wvalue 1in the
first lag., even when small positive values are possible
after it. Therefore, when we try to model a series with
these «characteristics, what seems more relevaant 1is to
capture the aforementioned negative autocorrelatioan and

this 1is done with an MA(l) factor. Having 1included an



MA(1l), if we want to capture a minor sort of stability in
the series reflected by small positive wvalues 1ia the
correlogram after lag one, we will need a factor that
could induce some structure in the correlogram, i.e., we
will need an AR(l) factor with a positive root (*). But
‘this AR factor must act iq the correlogram from a positive
value and not from a negative one and therefore we need
another MA(l) to change the value of the cbc:elcq:am from
negative, in the first lag, to positive, in the second. In
this way we end up with an ARMA(1l,2): A

2
(1—9l L - 62 L)
(}-¢1L)

.

I£, as we have meationed, the possible regularzicy

-
o)

a differeaced series 1s of small ozder ¢
the marked oscillacion that such a series us
it will be difficult, in practice, to estimate the
ARMA(l1,2) factor and very often we will detect only the
MA(l) componeat. But at this poiant it 1is importan

consider what factor <could be meore suitable for =real
series. 1In this respect we c¢an say =that the ARMA(l.2)
incorporates a stabilitcy that seems reasonable, and so we
can conclude that model (8) is more robust than model (1).
It captures the main features of (1) and in addition, has
a factor of second order importance. This could explain

the robustness of the X-11 method.

(*) The negative autocorrelation 1is reflected in <the
spectrum by the important contribution of frequencies
betwen w/2, and w, and the positive correlation by
the contribution of frequencies around zero.



III.- Implications for modelling and seasonal

ad justment.-

The above discussion has some implications for
modelling monthly series and for estimating their seascornal
factors. A first principle in modelling implies that one
must capture the 1important aspects, 1in our discussicn
"dynamic aspects", of a series and for each aspect we must
employ appropriate iastruments. We denote this przinciple
as the principle 0f adequacy. I, aad oaly i£, it 1is
ftulfilled a second. one must be considerad: the principle
of parsimony. Ia this coatext one should specify first
essential characteristics that a model should have and
then try To be as parsimonious as possible. Tzying to be
parsimonious without naviag specified the assential
aspects that cannot be omitted, could ‘hbe dangerous. Tinus,
with an MA (1) factor we can only approximate the dynamic
behaviour reflected in tie first value of the
autocorrelation function and 1i1f the regular parzt of the
autocorrelatiocn functioan 1s essentially more complex, as
is the case in table 2, with model (1) we will violate the
adequacy principle. On the other haand, (2) with Y(L) of
the order 14 or more is by no means a parsimonious model.
The adequacy and parsimony, appareatly, can be obtained

with model (6).

It should be observed that the type ot
positiviness 1in the correlogram after lag two cannot be

captured by a MA (2) factor nor by an ARMA (l1,1l) factor



if the first lag in the acf has a negative value. We will
need an ARMA (l1,2). To what extent the npnegative value at
lag one can be due to the application of a (1~L)2
operator instead of a (l—L)d with a fraction 4 less than
2 is am open question that we have not considered in this

paper.

In seasonal adjustment the theoretical advantages
of the model based methods are well established. The
problem with them is that we do not know the model and we
need to estimate it, and if the sample is not informative
enough i: will be difficult to capture factors like the
mentioned ARMA (1,2), due to the high corrslation between

the AR and MA coecfficients.

One proposition £for <thlis case 1s to estimace

model (6) <£ixiag the vwvalue of ¢l and searching <cThe

value of @l £or which we get the best £it. The fixing
of ¢l does not need tTo be worse thaa the fixing of
AALZ in wmodels (L) To (8) Once we have estimated
model 6§) we can examine the roots of the MA(l,2) factor

(
and observe i1f chey are real or complax. If they are real
with a dominant positive root, this root will tend =to
cancel out with the autoregressive root and we will ead up

with model (l1). In this case i1f the coefficient of

P2
the acf corresponding to the stationary filter of wmodel
(6) is also negative, we shall have that the coatribution
of the stationary filter of model (1) at low fregugncies
will be higher than <the <correspending contribution of

model (6)(=). But if th

o

(*) For the airline series of the Box-Jenkins text the
estimated model (&), without fixing any coefficient,
is $1=0.81(0.09), 81=L.23(0,ll). 92=-O.29(0.10)
and ©7,=0.56(0.08). The residual wvariance, 0.001318, is
a 3.3% lower than the residual variance of the airline

model. The Whittle statistic, x2(2)=4.11, does not

teject (1) in favour of (6), showiag that the 0.92 MA
Loot cancels with the 0.81 AR root.
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the MA roots are complex it will be useful to calculate
the value of the coefficient of the 1imaginary part and
take it as a measure against cancellation. The higher of
this coefficient in absolute wvalue, the better the use of
model (6) for factor decomposition.

_When for a specific time series we néve evidence
of no cancellation between the roots of model (6) it would
be better to obtain the seasonal and trend components
using a method based on model (8) or the X-11 procedure
than a method based on model (1l).

On the other hand 1in the a priori desiga of
models £for <the components of a series our results show
that the characterization of the tzend by ARMA models with

. - 2 .
an autoregressive factor (l-L) might not be enough.

We can conclude by sayiang that we advocate the
use of model based adjustment methods but ia apolvyiang them
the researc worker must be very coascious that the model
employed must be adequate, in the sense that it does not
omit factorcs of 1interest for & proper characterizatioca of
the dynamics of the process. For short-term £orecastiag
some of these factors could be of second orzder impoctance
and in practice very difficult to estimate. But 1f the
research worker suspects that the estimated model might
not fulfil the principle of adequacy,then ad-hoc methods,
based on models that have been proved robust, like X-11,

could be used.






BOX, G.E.P

. and

Jenkins,
Analysis,

Forecasting

G.M.

(1970Q).

Time Series

Holden Day.

BURRIDGE, P. and WALLIS, :

and Control,

San Francisco:

. XK.T. (1384), “Unobserved-
Components Models <£for Seasonal Adjustment Filters",
Journal of Business and EZconomic Statistics, v.2
October, pp. 350-9.

CLEVELAND, W.P. (1972). Analvsis and Forecasting of
Seasconal Time Series, Ph. D. dissertation, Universizty
of Wisconsina.

. and TIAQ, G.C.

(1976) "Desccomposition of
Seasonal Time Series: A Model <£for =the Census X-11
Program", Jourznal of the American Statiscical
Association, 79,581-7.







7801

7802

7803

7804

7805

7806

7807
7901

7902
7903

7904
7905
7906
75907
7908
73909
800171
8002

8003

8004

8005

8101

87102

8103

8104

8105

820171

8202

DOCUMENTOS DE TRABAJO:

Vicente Poveda y Ricardo Sanz: Analisis de regresion: algunas consideraciones Utiles para
el trabajo empirico (*).

Julio Rodriguez Lopez: El PIB trimestral de Espana, 1958-1975. Avance de cifras y comen-
tarios (*). (Publicadas nuevas versiones en Documentos de Trabajo nims. 8211y 8301).
Antoni Espasa: El paro registrado no agricola 1964-1976: un ejercicio de analisis estadis-
tico univariante de series econémicas ( *). (Publicado en Estudios Econdémicos n.° 15).
Pedro Martinez Méndez y Raimundo Poveda Anadén: Propuestas para una reforma del
sistema financiero.

Gonzalo Gil: Politica monetaria y sistema financiero. Respuestas al cuestionario de la CEE
sobre ei sistema financiero espanol ( *). Reeditado con el nimero 8001.

Ricardo Sanz: Modelizacion del indice de produccién industrial y su relacién con el
consumo de energia eléctrica.

Luis Angel Rojo y Gonzalo Gil: Espafa y la CEE. Aspectos monetarios y financieros (*).
Antoni Espasa: Modelos ARIMA univariantes, con analisis de intervencion para las series
de agregados monetarios (saldos medios mensuales) M3y Ma.

Ricardo Sanz: Comportamiento del publico ante el efectivo (*).

Nicolas Sanchez-Albornoz: Los precios del vino en Espafia, 1861-1890. Volumen |: Critica
de la fuente.

Nicolas Sanchez-Albornoz: Los precios del vino en Espana, 1861-1890. Volumen lI: Series
provinciales.

Antoni Espasa: Un modelo diario para la serie de depdsitos en la Banca: primeros resulta-
dos y estimacion de los efectos de las huelgas de febrero de 1979.

Agustin Maravall: Sobre la identificacion de series temporales multivariantes.

Pedro Martinez Méndez: Los tipos de interés dei Mercaco Interbancario.

Traduccion de E. Giménez-Arnau: Board of Goverrors of the Federal Reserve System-
Reguliations AA—D—-K—-L-N-0-Q (*).

Agustin Maravall: Effects of aiternative seasonal adjustment procedures on monetary
policy.

Gonzalo Gil: Politica monetaria y sistema financiero. Respuestas al cuestionario de la CEE
sobre el sistema financiero espanol (*)

Traduccién de E. Giménez-Arnau: Empresas propietarias del Banco Bank Holding Com-
pany Act-Regulation «Y» (*).

David A. Pierce, Darrel W. Parke, and William P. Cleveland, Federal Reserve Board and
Agustin Maravall, Bank of Spain: Uncertainty in the monetary aggregates: Sources,
measurement and policy effects.

Gonzalo Gil: Sistema financiero espanol (*). (Publicada una version actualizada en Estu-
dios Econdmicos n.° 29).

Pedro Martinez Méndez: Monetary control by control of the monetary base: The Spanish
experience (la versidn al espanol se ha publicado como Estudio Econémico n.° 20).
Agustin Maravall, Bank of Spain and. David A. Pierce, Federal Reserve Board: Errors in,
preliminary money stock data and monetary aggregate targeting.

Antoni Espasa: La estimacion de los componentes tendencial y ciclico de los indicadores
econdmicos.

Agustin Maravall: Factores estacionales de los componentes de M3. Proyecciones para
1981 y revisiones, 1977-1980.

Servicio de Estudios: Normas relativas a las operaciones bancarias internacionales en
Espana.

Antoni Espasa: Comentarios a la modehzacxon univariante de un conjunto de series de la
economia espanola.

Antoni Espasa: El comportamiento de series econémicas: Movimientos atipicos y relacio-
nes a corto y largo plazo.

Pedro Martinez Méndez e Ignacio Garrido: Rendimientos y costes financieros en el Mer-
cado Bursatil de Letras.



8203

8204

8205
8206

8207

8208
8209

8210
8211

8212
8213
8214
8215
8216

8301
8302

8303

8304
8305

8306

8307
8308

8309

8310
8311

8312
8313
8314

8401

8402
8403

8404
8405
8406

8407
8408

— 28 —

José Manuel Olarra y Pedro Martinez Méndez: La Deuda Publica y la Ley General Presu-
puestaria.

Agustin Maravall: On the political economy of seasonal adjustment and the use of univa-
riate time-series methods.

Agustin Maravall: An application of nonlinear time series forecasting.

Ricardo Sanz: Evaluacidn del impacto inflacionista de las alzas salariales sobre la econo-
mia espafola en base a las tablas input-output.

Ricardo Sanz y Julio Segura: Requerimientos energéticos y efectos del alza del precio del
petréleo en la economia espanola.

Ricardo Sanz: Elasticidades de los precios espanoles ante alzas de diferentes inputs.

Juan José Dolado: Equivalencia de los tests del multiplicador de Lagrange y F de exclusion
de parametros en el caso de contrastacion de perturbaciones heterocedasticas.

Ricardo Sanz: Desagregacion temporal de series econdmicas ( *).

Julio Rodriguez y Ricardo Sanz: Trimestralizacidn del producto interior bruto porramas de
actividad. (Véase Documento de Trabajo n.° 8301). ‘

Servicio de Estudios. Estadistica: Mercado de valores: Administraciones Publicas. Series
histdricas (1962-1981).

Antoni Espasa: Una estimacion de los cambios en la tendencia del PIB no agricola, 1964-
1981.

Antoni Espasa: Problemas y enfoques en |a prediccion de los tipos de interés.

Juan José Dolado: Modelizacion de la demanda de efectivo en Espana (1967-1980).

Juan José Dolado: Contrastacion de hipdtesis no anidadas en el caso de la demanda de
dinero en Espana.

Ricardo Sanz: Trimestralizacidn del PIB por ramas de actividad series revisadas
Cuestionario OCDE. Servicio de Estudios. Estadistica. Cuadro de flujos financieros de la
economia espanola (1971-1981) (*).

José Maria Bonilla Herrera y Juan José Camio de Allo: El comercio mundial y el comercio
exterior de Espana en el periodo 1370-1981: Algunos rasgos basicos.

Eloisa Ortega: Indice de precios al consumo e indice de precios percibidos.

Servicio de Estudios. Estadistica: Mercado de Valores: Instituciones financieras. Renta fija.
Series histdricas (1962-1982).

Antoni Espasa: Deterministic and stochastic seasonality: an univariate study of the Spa-
nish Industrial Production Index.

Agustin Maravall: Identificacion de modelos dinamicos con errores en las variables.
Agustin Maravall, Bank of Spain and David A. Pierce, Federal Reserve Board: The transmis-
sion of data noise into policy noise in monetary control.

Agustin Maravall: Depresion, euforia y el tratamiento de series maniaco-depresivas: el
caso de las exportaciones espanolas.

Antoni Espasa: An econometric study of a monthly indicator of economic activity.

Juan José Dolado: Neutralidad monetaria y expectativas racionales: Alguna evidencia en
el caso de Espana.

Ricardo Sanz: Analisis ciclicos. Aplicacion al ciclo industrial espafol.

Ricardo Sanz: Temporal disaggregation methods of economic time series.

Ramoan Galian Jiménez: La funcidn de autocorrelacion extendida: Su utilizacién en la
construccion de modelos para series temporales econdmicas.

Antoni Espasa y Maria Luisa Rojo: La descomposicion del indicador mensual de cartera de
pedidos en funcidn de sus variantes explicativas.

Antoni Espasa: A quantitative study of the rate of change in Spanish employment.
Servicio de Producciéon y Demanda Interna: Trimestralizacion del PIB por ramas de activi-
dad, 1975-1982.

Agustin Maravall: Notas sobre la extraccion de una senal en un modelo ARIMA,

Agustin Maravall: Analisis de las series de comercio exterior —I—.

Ignacio Mauledn: Aproximaciones a la distribucion finita de criterios Ji- cuadrado: una
nota introductoria.

Agustin Maravall: Model-based treatment of a manic-depressive series.

Agustin Maravall: On issues involved with the seasonal adjustment of time series.



8409
8410
8411

8412
8413

8414

8415

8416

8417
8418

8419
8420
842171
8422
8423

8507
8502

8503
8504
8505
8506

8507
8508

8509
8510

85711
8512
8513
8514

8515
8516

Agustin Maravall: Analisis de las series de comercio exterior —ll—.

Antoni Espasa: El ajuste estacional en series econémicas.

Javier Ariztegui y José Pérez: Recent developments in the implementation of monetary
policy.

Salvador Garcia-Atance: La politica monetaria en Inglaterra en la uitima década.

Ignacio Mauledn: Consideraciones sobre la determinacion simultanea de precios y sala-
rios.

Maria Teresa Sastre y Antoni Espasa: Interpolacidn y prediccidn en series econémicas con
anomalias y cambios estructurales: los depdsitos en las cooperativas de crédito.

Antoni Espasa: The estimation of trends with breaking points in their rate of growth: the
case of the Spanish GDP.

Antoni Espasa, Ascension Molina y Eloisa Ortega: Forecasting the rate of inflation by
means of the consumer price index.

Agustin Maravall: An application of model-based signal extraction.

John T. Cuddington y José M. Vinals: Budget deficits and the current account in the
presence of classical unemployment.

John T. Cuddington y José M. Viials: Budget deficits and the current account: An inter-
temporal disequilibrium approach.

Ignacio Mauleon y José Pérez: Interest rates determinants and consequences for macro-
economic performance in Spain.

Agustin Maravall: A note on revisions in arima-based signal extaction.

Ignacio Mauledén: Factores de correccion para contrastes en modelos dindmicos.

Agustin Maravall y Samuel Bentolila: Una medida de volatilidad en series temporales con
una aplicacién al control monetario en Espana.

Agustin Maravall: Prediccidn con modelos de series temporales.

Agustin Maravall: On structural time series modeis and the characterization of compo-
nents. .

Ignacio Mauleodn: Prediccion multivariante de los tipos interbancarios.

José Vinals: El déficit pablico y sus efectos macroecondmicos: algunas reconsideraciones.
José Luis Malo de Molina y Eloisa Ortega: Estructuras de ponderacion y de precios
relativos entre los deflactores de la Contabilidad Nacional.

José Vinals: Gasto publico, estructura impositiva y actividad macroeconémica en una
economia abierta.

Ignacio Mauiedén: Una funcion de exportaciones para la economia espanola.

J.J. Dolado, J.L. Malo de Molina y A. Zabalza: Spanish industrial unemployment:
some explanatory factors.

Ignacio Mauledn: Stability testing in regression models.

Ascension Molina y Ricardo Sanz: Un indicador mensual del consumo de energia eléctrica
para usos industriales, 1976-1984.

J. J. Dolado y J. L. Malo de Molina: An expectational model of labour demand in Spanish
industry.

J. Albarracin y A. Yago: Agregacion de la Encuesta Industrial en los 15 sectores de la
Contabilidad Nacional de 1970.

Juan J. Dolado, José Luis Malo de Molina y Eloisa Ortega: Respuestas en el deflactor del
valor anadido en la industria ante variaciones en los costes laborales unitarios.

Ricardo Sanz: Trimestralizacion del PIB por ramas de actividad, 1964-1984.

Ignacio Mauledn: La inversidn en bienes de equipo: determinantes y estabilidad.

A. Espasa y R. Galian: Parsimony and omitted factors: The airline model and the census
X-11 assumptions.

* Las publicaciones sefialadas con un asterisco se encuentran agotadas.

Informacién: Banco de Espana, Servicio de Publicaciones. Alcala, 50. 28014 Madrid.






