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Abstract

This paper searches for an optimal combination ofh-survey methods when
constructing a Spanish interregional input-outpite for the region of Madrid and the
five provinces of the region of Castilla-La Mancf@LM), given thirteen Spanish
regional input-output (10) tables for the periodivibeen 1999 and 2005. Hence, we
develop different regression analyses to obtairtrdbe submatrices of the table. These
regression analyses are based on statistical dateedoad transport of goods, on input-
output interpolation and extrapolation techniquesdlculate the necessary coefficients.
Finally a procedure is devised to tally the sumoratf the provincial and rest of Spain
IO submatrices with the National 1O table.

Este trabajo busca una combinacion optima de metodbrectos para construir una
tabla input-output interregional para la region Medrid, las cinco provincias de
Castilla-La Mancha y el resto de Espafia, teniensipodibles trece tablas input-output
autondémicas para el periodo 1999-2005. De aquirrddisanos diferentes andlisis de
regresion basados en datos estadisticos sob@eptrte por carretera de mercancias,
en la interpolacion input-output y en técnicas ogragolacion para calcular los
coeficientes necesarios. Finalmente se disefiaagegimiento para cuadrar la suma de
las submatrices input-output provinciales y delaeke Espafia con la tabla input-output
nacional.

Keywords. Interregional input-output analysis, Non-surveyethods, Regression
analysis, Commodity trade flows, Spanish regions

Topic: 1.- Construction and adjustment of input-outputdab
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1. Introduction

The debate about the pros and cons of differenhoast to construct regional and
interregional input-output tables (IOTs) is predoamtly phrased in terms of
“either/or”. It evolves around such research questias whether non-survey methods
are acceptable or not and even whether using neygisector multipliers without
IOTs are acceptable. At a more complex level goestiarise about which type of
coefficients, such as location quotients (LQs) rass industry quotients, are best when
estimating a non-survey IOT (Schaffer & Chu, 1988und, 1978), and whether using
national coefficients and adapting them with RASHe totals of the region at hand is
acceptable or not (Hewings, 1969) or whether ud@g of different regions and
adapting them with RAS is acceptable (Thuman, 19&n more subtle issues are the
choice of survey strategies. Is it better to askgifor their sales/exports behaviour or
for their purchase/import behaviour, and how usefut to over-sample wholesale and
transport sectors in order to get information om éxport or the import coefficients of
the products traded or shipped? (Boomsma & Oosterhal992). Also there is the
issue whether the accuracy of non-survey methodsldibe evaluated at the level of
the cells of the 10 table (partitive accuracy) ettér at the level of 10 sector multipliers
(holistic accuracy) (Jensen, 1980). Finally, speaily at the interregional level, at the
edge between IO table construction and 10 modddimg, there is the choice between
the interregional 10 versus multiregional 10 vergravity IO methods (Isard, 1951;
Chenery, 1953; Moses, 1955; Leontief & Strout, 1963

In many practical cases, however, the issue isaehuch about which method is
better or worse, but which method is more appréogria which data situations or in
which model applications, and in which it less. $hit may occur that both Beemiller
(1990) and Bourque (1990) are right. Bourque innulag that the RIMS non-survey
IOTs based on LQs produces too large errors tcbepsable and Beemiller in claiming
that combining survey information for the exogenaupulse with a non-survey IOT
produces acceptable impact estimates. The saméusmrcwas drawn from a tourism
impact study in the Netherlands. Multipliers foettourism-related sectors that were
survey-based were very close to those of a comfgarlivey IOT, whereas the non-
survey multipliers for the other sectors were qutethe mark, notwithstanding that
they did not influence the impact variables muchijer, 1985). Consequently, West
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(1990) and Lahr (1993) conclude that the futuréorshybrid 10 tables and models.
When constructing a series of intercountry 10T tbe EU Van der Linden and
Oosterhaven (1995) use a — given the available datgptimal combination of the
interregional 10 model, the multiregional 10 modahd RAS to re-price the import
matrices from ex customs prices to producers’ grice

In this paper, we will also search for an optimaimbination of methods when
constructing an interregional IOT for the Spanisigions of Madrid and Castilla-La
Mancha (CLM), given the available data. The Spaw&@e is particular in that some
thirteen Spanish regions have survey type IOTs widny sectors, mostly for 2005.
Hence, we develop an optimal mixture of the fufbrmation intra-regional IO model
for Madrid and CLM and the 10 gravity model for theerregional trade matricks
Besides, we develop new methods to cope with tbleneiss of survey data about
regional purchase coefficients and foreign impooefticients, based on the 10
interpolation and extrapolation techniques from t@dsaven (2005).

2. Methodology
2.1 Total output, exports, net taxes and value added

The first step we have to take consists in checKitite sum of the 10 tables of Madrid
and CLM are less than the 10 of Spain. This is obsj but as those tables are carried
out by different governments with specific critefaa each 10 table, it is necessary to
design a procedure in case we find errors.

The first stage is to get total output per seatorelach one of the seven regions of
the model. The total output of Madrid and the pnoes of CLM are in the 10 tables of
Madrid and CLM respectively. With respect to theatmutput in the rest of Spain this
will be:

(1) X=X X =X
wherei =1..n, number of sectors of the economic structure @irfspnd its different

regions.

! See further Oosterhaven (1984), who distinguisheole family of regional and interregional square
and rectangular accounting frameworks, discussss different data requirements and whether oranot
plausible 10 model may be based on each of thereifit accounting schemes.
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The second stage refers to the value added catsgdmi the case of Madrid it is
taken directly from its regional 2005 IO table.the case of the CLM provinces it is
provided part of it by the CLM 10 table 2005 ane tiest it is approximated multiplying
by employment shares between provincial and regjiealaes. Finally, with respect to

the rest of Spain region, we do:

R_\E _ M _,CLM
(2) Vi =V TV TV

i i
where i =1..vagG j =1..n...fd (vac, value added categories anid , final demand
categories).

The following stage is related to the final demacategory “changes in
inventories”. This category is treated alone beeatisometimes takes negative values
and because we take the hypothesis than it hasaomgional character. In this way the
values of Madrid are taken from its 10 table ane #alues of the CLM provinces are

approached in the following way:

P
(3) cif’ =ci™ X;:(ILM ,
With respect to the value of changes in inventonethe rest of Spain region, we
have:
(4) ci® =cit —ci" —ci®",

After this we face the next stage that refers @ftireign exports. In the case of
Madrid we take the values from its 10 table; in tizse of CLM, ife” are the foreign

exports in sector of provinceP , we can make the following approximation:

P
(5) e =e™ N p=ADU,GT;i=1.n,

CLM

The exportsé® obtained from the Spanish Foreign Trade Data Baseany
region or provinceR may help to improve the accuracy of this step.

With respect to the rest of Spain region, we have:

(6) e =g —q' e "

2.2 Technical and expenditure coefficients per sector and category

In this step next to the given matrices with tataermediate requirements and total

final requirements for Madrid (i.e. the sum of thegional, domestic imports and
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foreign origin matrices), comparable technical riegaent matrices have to be
estimated for the five CLM provinces and Rest ohiSpegion. After that, it has to be
checked that the total requirements by purchasiotps and region plus value addét 1

step, are equal for total output.

We may defineRTC, the Regional Technical Coefficient of sectprof region

P with respect to sectar, as the total national and foreign purchases ctiose] of

CLM

region P. In the case of Castilla-La Mancha, with, indicating the imports of

sector j of regionCLM from sectori in RoW, the Regional Technical Coefficient is:

CLM + Zilj‘S,CLM CLM CLM

) RTGW = 5 m b
i Xcuv} _VjCLM Xcuv} _VjCLM

Then we definerijP as the total requirements of sectorof region P from sector

i, regardless its location. So we have to calculaedotal requirements matrices for the

seven regions of the model. In the case of Madedio
(8) TR =7 +7" +m
In the case of the provinces of CLM we estimatertiae follows:

9)

P_\P
%’P: ACU,GT;i,j=1...,n
X -

P _ P rE,P P _ LM P_\P)=,CLM
=z +z Ty =RTG (Xj vj)-rij

And for the Rest of Spain region, the total requieats will be:

R_.E M CLM ¢ .E _ _E E
(10) G =0 —h —h if G =z +m

2.3 Estimation of provincial coefficients

Now we are going to calculate three types of promincoefficients that later they are
going to be useful to obtain the different subneatsiof the model.

With respect to the intraprovincial matrices theg got by multiplying the total
requirement matrices with regional self-sufficiemayios, also labelled as Regional Self
Purchase Coefficients (RSPCs, Stevens & TraineB0Jl9The Spanish IO data are
unique in the sense that there are twelve regisymmetric 10 tables referred to the

NACE two digits classification (with some disaggrégns and aggregations of those
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sectors) so aroun@ox60=  36QllI-specific RSPCs can be calculated for thossdvey
Spanish regions. To keep the construction methggotmactable, we have chosen to
explain the (row) aggregate RSPCs for the 60 supgplsectors by means of regression
analysis with sectoral fixed effects, and to use #verage row pattern of the cell-
specific RSPCs to differentiate the aggregate RSBZgurchasing industry and
purchasing category of final demand (see Ralstastiigs & Brucker, 1986, for the
necessity to do this). In this way we can use tiateer Spanish regional 10 framework,
which is use table.

To explain the aggregate sectoral RSPCs from tineeh regional 10Ts, we will
use the aggregate sectoral RSPCs from the reginrgding survey, regional sectoral
employment shares and geographical indicators, sschand surface share and the
regional sectoral employment densities (cf. Oostezh, 2005).

We define ARSPC , the Aggregate Regional Self Purchase Coeffiaxrsector

i of region P, as the ratio between the total purchases of neBidrom the sector in

region P to the total purchases of regiéhfrom the sector :

P

(11) ARSPC = 4

rE,P

z. +2z." 4,

Next, we undertake a regression analysis (RA) a&lthe trucking survey and

other socio-economic variables to check the pastlte(Wilson, 2000).
P LP P

_ ts” W W .
(12) ARSqu =q +ﬂp +ylt§P +t§rE,P +t$FP +V2W+V3F+V4F+5}P,D| )

being:
* a,, fixed effects constants related to the economitcss.
« 37, fixed effects constants related to the regions.
* V..V, Vs-Va, coefficients of the variables.
+ 15", trucking survey economic value of weight of gobdransported from

region R to regionS in the same year of the regional IO table of ragi
being P the province or regiontE, rest of Spain (outside the province or

region P) and F abroad.
« L%, land surface of the regioR.

* i, type of commodity transported=1..s.
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Next, we defineRSPq’, the Regional Self Purchase Coefficient of segtoin
region P with respect to commaodity, as the ratio of the total purchases of segtaf
region P to the commodities from region P to the total purchases of sectprof

region P to the sector :

P P
i3
rE.P

P~ _P P
b Zij+zij +mj

Then, we assume that the ratio between the regsaifapurchase coefficient and

(13) RSP =

the aggregate regional self purchase coefficientHe five CLM provinces is the same

than the Castilla-La Mancha one:

RSPG RSP ARSPCE ™A
ARspg-RA = ARsifLM so RSPE :—q'pRSPC,fLM

(14) ARSPC™

The next coefficient to be estimated will help ugthwthe foreign imports
matrices. The procedure is a copy of the above wiith, (row) aggregate regional
foreign import coefficients (ARFICs) replacing thggregate RSPCs. The explanatory
variables for the aggregate RFICs per supplyingistg will be the same that the ones
used before with the addition of the (row) aggreddCs from the national IOT.

We can defineANFIC®, the Aggregate National Foreign Import Coefficieot

Spain as

E
E_ M.
(15) ANFIC™ = —Zf " nf

And the ARFIC, theAggregate Regional Foreign Import Coeffici@fita regionP is

P

1 ARFICP = ™M
( 6) Ci Zf + Zir.E,P + mf’
We again undertake a regression analysis:
17)
_ sFP \NiP LP \NiP .
ARFIG® = a, + 5° + y,ANFICE +y, o + y3W+y4F+ V5F+£ip'ml ,

Next, we defineRFIC?

i » the Regional Foreign Import Coefficient of secfoiin

region P with respect to commodity, as the ratio of the total purchases of segtaf
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region P to the commodities from abroad to the total purchases of seqgtaf region

P to the sector :

P P
(18) RFIC, =0 =
f Zy tz;7 +my
And finally we adopt the same hypothesis than withformer coefficient:
P-RA
(19) RFIC,J.P =%RFIC§LM
ARFIC®

Besides these two coefficients, there is a thireé defined asARDIC", the

Aggregate Regional Domestic Imports Coefficientsettori of region P. It is the
ratio between the total purchases of reg®rfrom the sectoi in the rest of Spain to

the total purchases of regidh from the sector :

rE.P

(20) ARDIC® =%

rE,P

z. +2z." 4,

the Regional Domestic Imports Coefficient of sect

Next, we defineRDIC’

j !
in region P with respect to commaodity, as the ratio of the total purchases of segtor
of region P to the commodities from the rest of Spain to the total purchasesofa

j of regionP to the sector:

ng'P z
(21) RDIC] = 5= P

P P
f Z +z;7

In our case of CLM, for the domestic imports werdhit do a regression analysis

rE.P

and therefore we make the assumption of:
(22) RDIC,J.P = RDIC,?LM

This coefficient of domestic imports from the rest Spain has to be
disaggregated into the different provinces. Fot tha use the trucking survewrnd a
coefficient obtained from that statistic:

(23) |57 = ::—S:
That is, the coefficient of imports of produictof province P from province S,

SP
|

, IS the economic value of weight of goadtransported from provinceé® to

? Ferreira (2008) has estimated interregional Iimeiiade.
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province S divided by the sum of all the imports of provin&e from the rest of the
provinces of Spain.

In this way, once we have the three provincial ficehts (self purchase, foreign
imports and domestic imports) we come back to tial requirements matrix and we
have:

(24)

ry =z +z~" +mf = RSP + RDICr + RFICTr” = (RSP + RFIC] + RDIC])r,”
So
(25) RSPG +RFIC” +RDIC” =10, |

And in the case of the domestic imports, these lsandisaggregated in the
following way:
(26) z=" = RDIC]r” =I3°RDICT” +1¥°RDICr +...+1* RDICr/]

If S,S,....,S, are the different Spanish provinces which expoadpcts and

services to province .

2.4 Estimation of therest of Spain matrices column

For the matrices of the rest of Spain column wevknioe sum of the rows of every

matrix in this way:

T.CLM _ _T.M

(27) 2" =x -¢ -ci -3 Z,

That is, the sum of the row of the matrix of the purchases of the region ofst
Spain to the province or regioh is the total output of regiom less its exports, less its
changes in inventories less the purchases of thermes of CLM and Madrid to region
T.

Then, to calculate every cell of those matricedake this approximation:

TR

(28) "= ?_R "
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2.5 Construction of the Madrid matricesrow of theinterregional input output
table

This is the easiest part of the table as in masg<xd is only to copy from the Madrid
2005 regional 10 table:

Madrid intraprovincial submatrixIt is taken directly from the Madrid 2005

regional 10 table.

Madrid domestic exports submatrices to CLM provid®e apply (26) and then

we have:
(29) 2 S = IS RDICTM ST

When k =1...5 as five are the provinces of CLM. That is, eack of the five
matrices of exports from Madrid to the provinceLCafstilla-La Mancha is the product
of the trucking survey coefficient of the economatue of the trade from Madrid to the
province of CLM, by the regional domestic importetfccient of CLM by the total
requirements matrix of the province of CLM.

Nevertheless we know the column vector of the etspofr Madrid to the rest of
Spain, €"'F, from the Madrid 2005 regional IO table, so thenfer values have to be

corrected if:

(30) If €= =0thenz"" =0, 0j,k

(31) F @iE - (205 e s )<

then we have to reduce the cells of the riowf the five matrices of exports of
Madrid to CLM provinces until (31) is positive; @twise the sum of row of the
matrix of exports from Madrid to Rest of Spain Regwould be negative and that is
not possible as the negative values are only imgés of inventory category and this
column was taken out from the main part of thernetgonal 10 table.

Madrid domestic exports submatrix to Rest of Sfégion R. We apply (31) to
(27) and (28) and then we have:

R

MrE _ [oM,seM M ,SSLM M’S:E’:LM)
A R T i

r R ij

(32) " =
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2.6 Construction of the Castilla La Mancha matricesrow of theinterregional
input output table

Madrid domestic imports submatrices from CLM praés.We apply (26) and then we

have:

(33) Z M = | STMRDIGH M = | ST ZEM

When k =1...5 as five are the provinces of CLM. As we know thatrix of
domestic imports taken from the Madrid 2005 regid@atable it is directly to multiply
these values by the coefficients of the truckingysw.

Intraprovincial and regional imports submatrices tfie CLM provincesThis is

the most complicated step as we have to disaggretfs# matrix of regional
intermediate and final demand of CLM into 25 masicfive of them intraprovincial
and 20 of intraregional imports between the CLMvproes. With respect to the

intraprovincial matrices we have:

ARSPCE
34 P = T _RSPC™r”
( ) ) ARSPéLM ¢ ij
-RA -RA
We adopt the hypothesis that+ RSP¢LM >1 then we make% =1,
ARSPC ARSPC

as it is not probable that the self sufficiencyhia provinces is higher than in the region.
Then, to calculate the CLM interprovincial matrices have:

SP _ | SP CLM . P
(35) 7" =I"RDIC™,
Now, like in former cases, we have to make somes.tésrst, the sum of the 25

provincial matrices has to be the intraregionalriratf CLM. To ensure this condition

we make for both the intraprovincial and interprmial matrices:

SS SS, Zi(':LM
(36) Z| P — Z| P 4 | \
I R R R AR

The second condition is more complicated as we baawoid negative values in
the sum of the rows of the five matrices of donteskiports from the CLM provinces to
the Rest of Spain Region. In this way we have:

CLM CLM CLM . cCLM CLM CLM <CLM CLM <CLM
(37) z¥ R=x¥ —e¥ —ci¥ —zX M-z¥ S - -2%S
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CLM LM CLM cCLM CLM <CLM .
If 2% 'R <0 we have to reduce the valueszf ™,z% & 25 <" till we get

positive values and of a reasonable magnitude?%?R. But at the same time we have
to fulfil that the 25 provincial matrices of CLMeaequal to the regional of CLM, so if

CLM <CLM CLM <CLM

we reduce some values af % ,...,.z¥ 'S we have to increase others to maintain:
CLM — SS SS 55 58, $S
(38) R R R R T AR S

Export matrices from the CLM provinces to Rest paAf& Region In this case we

have secured that the vaIue%CLMR are positive and with a reasonable magnitude eso th

the procedure is the same that we did before:

CLM CLM . coCLM CLM ,M CLM' CLM CLM' CLM
sor o X' —eY —cy —zx M-zd S - -zF S

ij - R j
r

(39)

2.7 Construction of theforeign imports matricesrow of theinterregional input
output table

Foreign imports matrix of Madridt is taken directly from the Madrid 2005 regiohal
table.

Foreign imports matrices of CLM provincda this case we follow (19) and then

we have:

» _ ARFIGT™*
' ARFIC*™M

But we have to take into account some aspectst, FirsARFICT™™ =0 then

(40) RFIC™r

o . . ARFICT ™A L
m; =0,0j . Second, we have to see if the vaw is not too high; in this

A FIQP_RA . .
RRFICE < 4. And third, we have to fulfil that the

sum of the five foreign imports matrices is theioegl foreign import matrix of CLM.

sense we have put a maximum

To accomplish this we do fde =1... :5

CLM

m.
(41) mp = mp ¢ ;
T R )

Foreign imports matrix of Rest of Spain Regidhis is calculated as a residual:

z

CLM

(42) my = my —my’ -y
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That is, the foreign import matrix of Rest of Sp&rgion is the foreign import

matrix of Spain less those of Madrid and CLM.

2.8 Construction of therest of Spain region matricesrow of theinterregional
input output table

Finally, the block column matrix with the intra-fegal transactions matrix and the
bilateral domestic import matrices for the RoS tabe estimated. This last step thus
secures that the summation of the interregional ®@8r its seven regions does result in
theexactnational 10T for Spain for 2005. All the matrica® calculated as a residual.
Domestic _exports submatrix to Madridt is the domestic imports matrix of
Madrid less the five matrices of the domestic inipoof Madrid from the CLM

provinces:
RM _ JEM _ ™M _ _ _sfMm
(43) " =g Z; T

Domestic exports submatrices to CLM provincEse matrix of domestic imports

of the provincek of CLM from Rest of Spain Region is the total riggments matrix

of provincek of CLM less the foreign imports matrix of that pmce, less the imports
of province k of CLM from Madrid and the other four provinces GLM less its

intraprovincial matrix.

R,SKCLM _ SKCLM _ SKCLM _ M,SKCLM _ SFLM ,SKCLM _ _ Sé:LM ,SKCLM
(44) Z =T m Z Z T g

Rest of Spain Region intraregional matribhis matrix is the total requirements

matrix of Rest of Spain Region less its foreign amp matrix less the domestic imports

matrices from Madrid and the five provinces of CLM.

SSCLM R

(45) ZuR = rin - ij - ZuMR - Zij%CLMR T

3. Resultsand discussion

First of all we have to decide our economic seclassification and for that we take the
classifications of the IO tables of Spain (E), Mdd¢M), and Castilla-La Mancha
(CLM). They have detailed industry-by-industry I10Twith 73-59-68 sectors
respectively for 2005, although finally as we fdhe different sector classification of
the three tables we have a 47 sector classificétiothe model related to the NACE 93

rev. 1 Classification or to the CPA 96 Classifioati This 47 sector classification
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involves that no disaggregation of economic secanesdone in those three 10 tables.
After that we have to harmonize the rest of thelweveegional 10 tables to that 47
sector classification and the value added tablesthef provinces of CLM. The
employment data come too from the IO tables.

Once we have carried out the first steps (totaputitvalue added, changes in
inventories, foreign exports, and total requiremmatirices) we calculate the regional
coefficients, that is, self purchase, domestic irtggaand foreign imports coefficients.
These coefficients are estimated in a simple waliam@n aggregated way.

Then we have to treat the statistical data of dael transport of goods in Spain.
This trucking survey is undertaken every year intlaé countries of the European
Union. In the case of Spain, for example, the ahsuarey has more than 200,000 data
where the most important variables are the typgoofds, according to the groups in the
NSTR/67 classification, the weight of the goodsoggr weight in 100 kg), and the
region or province of loading and unloading of ¢fo®ds (country in the case of imports
or exports).

The first and main difficulty we have to overcome the different product
classifications between the input-output tables @edtrucking survey. The two digits
CPA 96 classification has 60 economic sectors ard\ISRT/67 classification has 52
two digits sectors. When we face both classificetjocCPA and NSTR, we realize that
all the NSRT sectors only correspond to the fiedt bf the CPA sectors, as the second
half of the CPA sectors are related to services,tagroducts, so for the services
sectors we do a regression between the total traetgeen two territories. Once we
have treated and adapted the trucking survey dathapplied the corresponding prices,
we estimate the same coefficients than we did edforthe regional 10 tables.

The next step is the regression analysis betweenntiermediate demand and
final demand of the 10 tables and the statistich wespect to the carriage of goods by
road, the employment data and the land areas Dagatwo last data are easily obtained
from the Spanish Statistics National Institute.sTtagression is two folded, one for the

intraregional trade and the other for the foreigmé. Each one of these regressions has
four stages. In the first stage we mix the fixeféets o, and B° into one only constant

and the results are quite good in terms of t-dtesisas many variables are significant,
that is, are above 1.96, 95% of reliability, bu¢ tR-squared is not good as it is quite
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below the acceptable values of 0.6 or 0.7, so it@sessary to carry out three more
regressions with fixed sectoral and regional effeéit we get the optimal combination
of the significant effects of those two groups amel reach acceptable values of t-
statistics and R-squared. During we do these regmes another analysis we have to do
is the multicolinearity or correlation between thariables, where we can check that
there is a strong correlation between the variaddseciated to the employment, that is,
employment share and employment density.

It is important to check the plausibility of thelwas obtained in the regression.
For that we compare the self purchase and forempoits coefficients obtained with
the regression with the same coefficients obtaiinech the 10 tables. We check that
only a few coefficients estimated with the regressare out of the boundaries fixed by
the average values of the 10 tables plus/lesstdralard deviation.

Then it is the moment to begin to construct thdedgnt submatrices of the
interregional 10 table, as it is indicated in thethodology. The first row consists in the
seven submatrices of the Madrid province salesn e face the most difficult step of
the whole process which is the estimation of thes@matrices of the internal trade of
the five provinces of CLM. We have to estimate éhesbmatrices in a way that when
we calculate the submatrices of the imports from tést of Spain we do not find
negative values. After that we obtain the row & foreign imports and finally, as a

residual, we get the rest of Spain row.

4. Conclusions

The availability of many different regional inputtput tables provides the researcher
with extra information that should be used to inyeréhe accuracy of the construction
of an interregional IO method. We create three gypé coefficients, self purchase
coefficient, domestic import coefficient and foneignport coefficient, that help us to
construct the different types of sub matrices tuatstitute the interregional 10 table. A
procedure is devised to make compatible the aceas of those submatrices with the
general requirement of a symmetric input-outputetgsum of rows equal to sum of
columns, output equal to use), and with the absevfcenegative values in the

intermediate demand part of the table.
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The key point of the model is a regression analystsveen input-output tables of
Spanish regions which have detailed regional, damesports and foreign imports and
the statistical returns in respect of the carriamjegoods by road, besides other
parameters like employment and land areas. Thressmpn analysis can be solved with
a statistical software package and it has to folsasattention in three main parameters:
t-statistics, R-squared and correlation betweervénmbles. Then we have to select the
number of variables and create and optimal mixufrdixed sectoral and regional

effects to obtain the best results in terms ofstla¢istical parameters mentioned above.
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TABLE 1. Layout of an ideal interregional input-put table.

Region 1 Region R >
1 zhvyH .. Vbl 2 F | x
R zZ Yy . Ry R FFol x5

MM, o MM~ 0 | nt

ViV, o VIV© 0 | V¥
. x'y) - %) )

Intermediate demand matrices: regional, domestioits, foreign imports.

Basic to purchaser's prices categories: CIF/ fgbstithents on exports; direct purchases abroad sigeets; purchases on the
domestic territory by non-residents; net taxesnoparts.

Value added categories: employees’ compensatiber okt taxes, gross operating surplus.

Final consumption expenditure categories: househaloh-profit institutions, government.

Gross capital formation categories: gross fixedtahformation, changes in inventories.

Export categories: rest of Spain exports, foreigoets.

JEIO-URJC2011 Madrid, 28-30 de septiembre de 2011



Hybrid Interregional Input-Output Construction Metls: Applied to the Seven Region Spanish Input-Quiable 19

TABLE 2. Details of the survey regional input table Spain.

Region or Country and Andalucia Aragén 1999 Asturias 2004 Baleares Canarias Castilla-La Castilla y Catalufia Comunidad Galicia 2005 Madrid 2005 Navarra 200 Pais Vasgo Espafia 2005
year 2005 2004 2005 Mancha 2005 Ledn 2000 2005 Valenciana 2005
2000
Prices Basic Basic Basic Basic Basic Basic Basic asi® Basic Basic Basic Basic Basic
Number of products 85 90 77 62 104 73 99 98 122 63 100 101 118
% Adjustment items f d,f f f d, f d f d, f No f f f d f d, f df
8 | Total output categories s, t,u s, t,u s, t,u t, 8, s, t,u s, t,u Supply s, t,u s, t,u 8, t s, t,u
2 | Number of industries 85 68 65 57 64 69 60 table 84 76 61 48 87 75
S | Imports columns b, c1-c2 b, c1, c2 b-c1-c2 b, 2, c b, c1, c2 b, c1,c2 b, c1, c2 b, c1, c2 b, 21, c b-c1-c2 b, c1, c2 b, c1, c2 cl, c2
@ [ Transformation to V, W, X-y W, V, X-y, I W, V, X-y W, V, X-y w, V, ¥ w,V,Y,0,r W, V, X-y w,V, Z, XY, I W, V, ¥, T W, V, X-y W-V, X-y W, V, X-y
purchasers’ prices
categories
Prices Basic Basic Basic Basic Basic Basic Basic siBa Basic Basic Basic Basic Basic Basic
Number of products 85 90 77 62 104 73 99 65 98 122 63 100 101 118
Matrices a, b, cl-c2 a,b-c1-c2* a,b,cl, c? alhc2 a, b, cl, c2 a, b, cl, c? a, b, cl g aldn2 a, b, cl, c2 a,b-cl-c2 a,b-c1-c21 a, b,zl-d a b, clc2 a-b, c1-c2
2 | Adjustment items efg g, r efg efg di, @ defg d,efg efg efg egf, defg efg d,efg
S | Value added hij hij h,ij h, i, j h,ji, hij h,ij h,i,j h, i, j hij h,ij h,ij
$ | Number of industries 85 68 65 57 64 69 60 65 84 76 61 48 87 75
> | Final consumption k, I-m, n k, I, m n Kk, I-m, n k, I, m-n k, I, m-n k, I, m-n k, I, m-n K, I-m-n k, I, m-n k, I, m-n k, m-n k, I, m-n k, m-n k, I, m-n
expenditure
Gross capital formation p.q p.q p.q p.q p. q qp, p.q p. q p.q p. q p.q p.q p. q p.q
Exports columns b, c1-c2 b, c1, c2 b, c1, c2 beel, b, c1, c2 b, c1, c2 b, c1, c2 b, c1-c2 b,21,c b, c1, c2 b, c1, c2 b, c1, c2 b, c1, c2 cl, c2
% Prices Basic Basic Basic Basic Basic Basic Basic Basic Basic Basic Basic Basic Basic
© | Number of industries or | 81 industries 68 products| 65 industries 62 64 industries 68 industries 58 No 84 industries 73 industries 61 products 48 industries 87 industries 73 industrigs
5 | products by 68 products Products by by 61
%‘ industries 58 industries industries
O | Matrices a, b, c1-c2 a,b-c1-c2* a, b, cl,c? albc? a, b, cl,c2 a, b, cl1, c2| a, b, cl, g sytnne a,b-c1-c2* a,b-c1-c2* a,b-c1-c2* a, b, cl1-c2 , bacl-c2 a-b, c1-c2
‘g Adjustment items e fg defgr e fg gf defg defg defg e fg g g f defg e fg g
£ | Value added h, i, j h, i, j h, i, j h,i,j h, i, j h, i, j h,ij 10 h, i, j h, i, j h, i, j h,ij h,ij h, i, j
-2 | Final consumption k, I-m, n k, I, m n K, I-m, n k, I, m-n k, I, m-n k, I, m-n k, I, m-n table k, I, m-n k, I, m-n k,h-n k, I, m-n k, m-n k, I, m-n
‘aéa expenditure
£ | _Gross capital formation P, g b, g P, g P, q P, q q0p, p, g P, 9 P, q P, g b, g P, q P, g
@ | Exports columns b, c1-c2 b, c1, c2 b, c1, c2 beel, b,cl,c b, c1, c2 b, c1, c2 b, c1, c2 beel, b, c1, c2 b, c1, c2 b, c1,c2 cl,c2

o))

FL< WO XSO

JEIO-URJC2011

. Intraregional. b: Rest of Spain. c1: Rest offflneopean Union. c2: Rest of the world.
: Cif/ fob adjustments on exports. e: Purchasethemomestic territory by non-residents. f: Dinpatchases abroad by residents. g: Net taxes alugi® r: Value added tax.
: Compensation of employees. i: Other net taxgsroduction. j: Gross operating surplus and mixemine.
: By households. I: By Non-profit institutions s&rg households (NPISH). m: By government, indidtiservices. n: By government, collective services.
: Gross fixed capital formation and valuablesChanges in inventories.
: Market output. t: For own final use. u: Othensmarket output.

: Transport margins. w: Trade margins. x: Taxepmducts. y: Subsidies on products. z: taxes qoits.
Means categories combined in one row, in oneroalor in one matrix.
The row totals are disaggregated in three valdemestic imports, EU imports and rest of the damports.
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FIGURE 1. Seven regions of the Spanish interregimpat-output table.
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