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Abstract

This paper systematically surveys theedry and challenges to the aggregation and
updating of inpubutputmatrices. We are concernaith the static Leontief modethat is

the matrix A of technological coefficients. Firstly, we deal with the analysis of unbiased
aggregation and show that the necessary condition to be satisfied are rather severe and
unlike to obtain in practice. Thus, the importance of looking for simpler criteria to solve
practical problems. Secondly, we consider thdpottional adjustmentmutation, for the
updating of such matrice® the RAS method. This is only one of different ways to
approach the problem. However, alternative methods can only pedsmell or better

along certain special contexts. We conclude that for aggregation and updating of input
output matrices there is a long and winding list of challenging questions.
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1. Introduction

From the early days of research on interindustry or intersectoral relationships,
investigators have recognized the importance efafigregation problem and the fact that
the results of the research depend upon the particular procedures used to combine industries
or sectors. A large number of researchers have been concerned with both theoretical and
practical aspects of this subje@mn the theoretical side, the intersectoral relationship is part
of a scheme which first formulation goes back to Walras and f@rxthe empirical side,
the construction of statistical tables so as to provide us with analogues of theoretical models
stars with Leontief when he gave his theory empirical context and published the first input
output table for the USA.

While the aggregation problem has been widelyognizedand much discussed in
the literature it would hardly be an exaggeration to say thattipal difficulties of
collection, efficient utilization and interpretation of data necessary to build up
simultaneously reliable and manageable inputput tables constitute some of the principal
obstacles in the path of planning and forecasting models

To give an idea of the magnitude of the task involved inbtiikelup of an input
output table it is sufficient to visualize that the representation of a modern economy by 100
industries or sectors is not very detailed. But if the sales of each industagh other are
arranged in rows and the purchases of each from all others in columns, weaotatial@
100 x 100 = 10,000 cellf we represent an economy by 200 different industries, there
would be 40,000 cells, a truly formidable number of possitikrconnections (of course,
there will be many zeros, because some industries have no dealings or direct connections
with some other industries). Even on the smallest scale direct or intuitive interpretation
could be made rather difficult on the basisha figures above.

As we know, the usual assumptions of an inputput matrix include just one
product from each industry, strictly fixed coefficients, complementarity among inputs,
constant returns to scale and exactly known technical coefficients.glxdneg the
practical impossibility of building up such a matrix it is clear that for the analysis of most
problems conceived to be important in economics such detailed matrix would scarcely be
useful. At the same time it is quite obvious that data cadleaif large matrices is both
expensive and time consuming. So, much thought is given to the problem of obtaining a
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matrix that can be manageable and preserve as much as possible the properties of the ideal
matrix.

One question that arises is whether ptgisdata or monetary data should be used.
Of course, items cannot be grouped together unless they have some sort of common
denominator. Although physical units might constitute a common denominator for some
goods, the only common denominator which enatvlash aggregation to be carried out is
in monetary terms and most tife inputoutput tables in existence were built using this
approach. However, it must not be assumed that this substitution of monetary for physical
units avoids all the problems of non&daty. It is clear that different accounting systems,
used by firms (different methods of depreciation, valuation of inventories, etc.) make the
meaning of industry figures rather doubtful. So the study of the entire complex of accuracy
or existing datas not only helpful but also indispensable in the understanding of existing
tables and in the designing of programs for the collection of new, improved data. As
Leontief (1960) states:

"... the practical choice is not between aggregation and nonaggrelgaition
rather between a higher and lower degree of aggregation.” (p.208).

Nevertheless, there are many alternative ways of aggregating economic data and
different classifications may lead us to different interpretations of the state of the economy.
It is also true that the degree of aggregation to apply and the concepts to use depend on the
problems which one wants to examine and the volume of reliable data. As most of the
existing matrices are designed for "general” purposes it happens that given satthxa m
and having a particular use in mind, setimees we need further aggregation.

So far we have been concentrating attention on the aggregation problem. Now, we
intend to give some hints on the updating of IrPutput matrices. Surely, the long lag
frequently encountered in the construction and publication of such tablesbasia
constraint in multisectat applications of this instrument in policy analysis. On the other
hand, often, the use of outdated databases leading to inappropriate interpietatlcy
guestions is well known, This occurs particularly when there exists a significant structural
change in the economy in the period being addressed.

Input-Output tables refer to a given period in tispecifically to the year to which
the data isallected and this may become aaevtrouble to the economic irstgatas. Of
course, to producgear after yeara new InputOutput matrix is beyond the capabilities of
data collection. Surely such effort is both expensive and-¢mnsuming. Consequently,
already quite early in the tradition of inpatitput analysis, these have been studies devoted
to using othernformation that new tables each year to generate the relevant statistical
information.
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The updating of InpuOutput matrices of technical coefficients reflects
technological change in a closed Leontief model produced by different segtoweh
rates, chages in the internal structure of the economy, variations in the price systems
and/or changes in the final demand requiremditts first systematic formalization of such
changes was introduced by Stone (1961) and Stone & Brown (1962). This objective was t
devise a procedure that could be used to update a giverOQupout table without having
to generate a completely new set of intetustry data.

Some improvement in the approach is due to Stone (1963) as the ORAS MethodO,
which consists of interactivgpdating technical coefficient table by taking into account two
different simultaneous effects: ipward and downward trends in the degree of production
of different industries or sectors (prodoct effect) and ii) relative sfis in input
requirement®f particular industries or sectors (substitution effect). Subsequently, updating
methods have been concentrated on optimization techniques and the development of
corresponding solving algorithms. For instance, the works of Nijhamp & Paelinch (1974),
Teixdra & Pacca1977) and Teixeira & Silva (1978

There has been a resurgence of interest in alternative updating adjustment methods
recently. Most of the new techniques are a hind of reformulation of the RAS Method. It has
been shown that the original RA®chnique presents a number of teoretically
appealing properties and the new reformulations tend to deal with specific pratiems
to what we consider relevant here. They can perform as well or better along certain
dimensions and in certain contextiowever the original RAS approach is the fundamental
one.

At this point we present a typical InpQutput structure in table 1 which is
considered the starting framework for both on aggregation and updating techniques.

Table 1: INPUTOUTPUT STRUCTURE
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Notice thatcolumnx contains the sectoral gross outdirte v indicates theadded
value (wage, profit, etc); column y shows the final (consumption, investmentcatann
u characterize the inflow of inpdtom sector ito each sectorline z shows the input
receivedby sector j from all sector&inally, ! - with (i,j = 1, 2, 3, E, n) indicates the input
from sector to sector j during the period.

It is imporant to mention thatwe are dealing with a linear model whe
=ty o where A={,.! is the matrix of technical coefficients and!Q!" 1.
Furthermore, in order to guarantee the productivitgroindecomposabkconomic system
is requiredthat the Leontief matrix {A) satisfies theHawkins-Simon (1949)condition.

On this maer see Moshima(1964).Notice that consumers preferences are often
neglected in the Inpt@utput literature, which makes the lengn analysis of the stability
of the technical coefficients essentially supphented, as pointed out by Mello Jnr &
Teixeira J. (197).

In this paper, after this introduction to the literature on aggregation and updating of
Input-Output matrices, in section 2 we deal with the exact aggregation problem. Section 3
examines a balana# gains and losses on aggregation of Ifputput matrix. Section 4
shows a systematic presentation of the ORAS Method&xtandionsSection 5
concludes!

2. The Exact Aggregation of an InputOutput Matrix

Let us suppose that we have an origingut-output matrix and it is desirable to
carry out (further) aggregatidor a particular purpose in aay that would be certain to
satsfy the theoretical criteria for avoiding bias. For convenience let us call any column of
the aggregated systenvecbr. Let A be the original (n x n) matrix before the aggregation
andA ! I'.! theaggregated matrix where (1,J = 1,2,...,m). Let x be the (n x 1) vector that
gives the gross output before the aggregation'atick vector after the aggregatiorgw
(m x1). If we call! the (n x 1) finaldemand vector before the agga¢ion and™ the (m x
1) after, it seems natural to assess the quality of the aggregation through the requirement
that the results obtained from the original matrix and the aggregated must coincide with
each other. In order to see this condition satisfied let uZcali (m x n) aggregational
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operator. This aggregator is a matrix whj¢hrow consists of i zeros followed Ify Di)
units and(m D j) zeros, where ;; =1 if and only if j is to be included in thdt?
aggregated sector. That is

0..0..0..
1.1...1.

elfl! i .' I

.0..0
.0..0
oro o orotriri

The Z matrix above defined leads us to simple aggregation, i.e., aggregation as a
simple sum with unit weights attached to each original sector. Problemsighted
aggregation are studied by Morimoto (19719 &tatanaka (1952). Simple aggation is a
special case of weighted aggregation and it can be shown that most of the fundamental
relationships and hence the theorems established for the case of ggnelgation hold
equally in the case of weighted aggregation,sbyiple changinghe weights of each
original industry from unit to some given positive value anrdterpreting the conditions
of the theorems. Nevertheless, it should be noted that in seeofaveighted aggregation
new important problems emerge, and here we are only concerned with simple aggregation.

In order to continue our research for exact aggregation let us define I as the (n x n)
identity matrix associated with the original matdnd! as the (m x m) identitynatrix
associated with the aggregated matrix. Defining the matrices and vectors, where obviously
m<n, we may write:

y="!"1)! (2.1)
TN (2.2)

If the aggregation causes no error we will have:

Zy ! 1T (2.3) !
Zx 1T (2.4)

Substituting 2.1.) and (2.2.) in.3) we get:
L@yt (@rnr (2.5)
Mo L (2.6)
Substituting (2.4.) in4.6.) we get as the condition for unbiased aggregation:

ZAx ! I (2.7)



This is to be true for any This impliesthat!" ! 11'1 .

The conditions arrived at are severe. There is little probability that they will be
fulfilled. As Kossov (1972¥%tates:

"From the economic point of view this stipulation... means that the
aggreg#on will yield satisfactory rsults only when &hance in the
production pattern within the consoliddtgroup of sectors does not
influence the aggregated coefficients." (p.242.)

From the practical staipoint it is clear that the cdition is very severe and
extremely unlikely to occur in any real ecmnic context. Nonetheless, the approach
discussed can help to solve the probkemd stress that the possibladis a function of the
level of aggregation and the criteria used.

It was one purpose of this section to point out the severe restrictions wubirdth
make a consolidation perfectly safe. The other purpose is to indicate that the practical
solution consists in the acceptance of an approximation solution for this aggregation
problem. Practitioners of this art have developed various theoremsiacaitel ingenious
ways in which a set of inpututput data can be collapsed, with little apprdei@oror or, in
Thiel and Uribe€)(1967) term, "loss of information”.

A largenumber ofcriteria hae been proposed for approximatgregation. Among
them we have: @milarity of coefficients patial aggregation, proportiongl of final
demand, uncorrelatl final demand, minimal distance idea, similarity of demand patterns,
and the capital intensity of the activities. There are often formidable difficultegspilying
these criteria for general consistent aggtiegaand normally several groungs need to be
made if the original number of industries is large, or if input structures of members in the
same group aneot the same in atletails.

If aggregation igustifiable in an absolute sense only spurious information is lost in
the process. In a relative sense we can also justify it by showing that the real information
lost is small and worth sacrificing because of positive advantages which aggregation brings.

We do not intend tgut forward the above mentioned procedurd#sapproximate
aggregationsince thditeratureon this matter is welknown. In the next section weonly
intend to show the balancing of gains and losses that occur when we do an aggregatio

3. Balance ofGains and Losses on Aggregation
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One of the most crucial assumptions of the ifgutput analysis is that input
proportions are fixed. If this assumption is justified or not depends on several other
conditions being satisfied.et usanalyzesome oftheseconditions. Firstly, relative input
price changes cause substitution of one input for another or a sub set for another. This
means that either price changes must be sufficiently small for there to be little substitution
or the relative proptions of different inputs are fixed by technological considerations. A
very fine classification of sectors will result in closely substitutable produced inputs being
put into different sectors and the likely result will be that of price changes causng th
output of one sector to be substituted for that of another in the input combination of a third.
In this case a broader aggregation is likely to raauttose substitutes being grouped into
one sector, so that there would be less chance of significhstitstion of the produced
inputs of various sectors.

Secondly, it must besaumed that there is no sigondint excess capacity withany
industry. With excess capdy, or very large inventories of certain inputs, it may be
possible to increase the outpwithout proportional increases in all inputs. A great degree
of aggregation may indicate that excess stocks of inputsrbg sectors would tend to be
carcelled out by depleted stocks in other sectors.

Thirdly, a great degreef aggregation will tend tearcel out errors introduced by
indivisibilities.

Fourthly, it is possibl¢hat, with a high degree of ggegation changes in individual
industry coefficients will balnce out over a whole sector, the@me industries become
more capital using and othedgss so. It is difficult to place too much reliance on the
prospect of averaging.

Fifthly, it must be considered that depending on the degree of aggregation each
sectorialclassification will cover a range of different products. Either we should assume
that each product within the sector classifmathas the same pait structure, or that an
expansion bthe sector results in an eguioportionalincrease in all productsithin the
classification. In this case, the degree of aggregatiornvi® &dged swordon one hand, a
very fine sectorialclassification would tend to guarantaehomogeneous input structure
On the other hand, greater aggregation again would allow ¢dogased possibilities of ¢h
cancellation of distorting &fcts.

Another point that deserves comment is the aggregation of production of different
time lags and the emergency of new industries in a growing economy. The second point
presents no great condeal or practial difficulty for it canbe hardled relatively easily
within an existing inpubutput framavork. As new industries enge and commence
engaging in itermediate material and capital transaction with other sectors of the economy,

we merely fil in the so called "empty boxes" of our inpuitput table by adding another
!



row of intermediate and final outputs and another column of material and factor inputs to
represent the activities of this new industye could then compute the relevant tecahic
coefficients of production on the basikernative approaches. For instanme the basis of

the statistical experience of similar industries already established in countries of
comparable economic development. Chakravd®s8) studied the problem. It is clear that

the greater is the degree of aggregation the less important is the problem of creation of new
industries.

A point that deserves some concern is that of the lag problentawhot sg too
much about it. This jsin fact, an almost insoluble issbecause different industries or
sectors probably have different time lag and in the aggregation we disregard those
differences. Ekaus and Parikh (1968) had experimented with a rather sophisticated
gestation lag in theiOTargetO and OTransitO mbdeleems that we can onfolvedthe
problemthroughthe updating othetechnologicakoefficientsonthe Leontiefmodel. This
is the thene of next section.

4. The Updating of Input-Output Matrices Revisited

The firstsystematic presentation of technical change in the context ofauoppt
tables was made by Stone (1963) in what he called the -NRé&tBod". It consists of an
attempt at updatg the inpuoutput matrices tang into consideration simultaneously two
effects. They are:

(@) Relativeshifts in the required input proportions of certain industries; and

(b) The changes in productivityi.e., upward and downward tendencies in an
industries degree of fabrication.

The first is called "substitution effect" whichgures a adaptation of the rows. The
second "fabgation or productivity effectfequires a systematic adaptation of the columns
of the input matrix A.

The "RASMethod" is also referred to as the "Biproportional Method". This new
teminology was introducetly Bacharach (1970) and does not constitute an attempt to
substitute names but to help to abstract the mathematical characteristics from economic
associations. In fact the method is rather general and has been used outside-the inter
industry output applidgaons. We will, however, use only Stone's terminology. "RAS" is a
code name that comes from the notation:
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LWl with @t 1nin ip (4.1)

wherea;; anda;; are respectively the values of tlij! input-output coefficients at the
initial (or basi¢ period and the target periofNotice thatr; ands; are two types of
multipliers, the firsis the substitutioreffectsand the second the fabrication one.

Turning to the matrix otation, we sayhat the adjushent operation, in order to
obtain the new A* matrix from the basic Aatnix, consists in the premultipation of A by
adiagonal matrix*, and the simultaneous pesiultiplication by a diagonal matrik. Thus,
the relation between thmsic(A matrix) and the new matrigA*) is given by

Ar=#0T (4.2)

Through the premulplication the adjustment of th@ws isobtained and through
the postmultiplication the column's adjustment is obtained, provided fhanhd § are
known. In essence the problem consists of finding a matrix hapnegcribedrows and
columns and the procedure only makes sense if substitution and fabrication effects exert a
sydematic uniform influence upon tlrews and columns of the inpattput table through
time.

In order to apply the method, the following data is requixesttor x of sectoral
gross output, vector v of primary input per sector and vector y of final derdamdy these
data the vector u of total intermediate outputs and the vector z of total intermediate inputs
can be calculated through the following expressions:

ul 1 —y (4.3)
z=1—v (4.4)

In order to proceed we need the closed Leontief model and the balance equation for
production value plus facta@osts. They a&respectively:

x=Ax+y (4.5)

1L 2(AD) +v (4.6)

where X is a diagonalizedc vector, e is the unit vector andhe comma indicates a
transposed matrix.

From @.5) we obtain:



x—y=A" (4.7)

On the other hand, wit{#.3):

L1 Atx (4.8)
From (4.6) we have:
x—v=2Xx(A"le (4.9)
Therefore: z="r"" (4.10)
Substituting(4.2) into (4.8) we get:
Lrornrn (4.11)
Replacing (4.2)nto (4.10)yields:
L Loy (4.12)
Thus
Lrrreari (4.13)

Butr'!l I r where! is a vector containing the diagonal elements. of
Therefore I = 28A'F (4.14)
The systems4(11) and @.14) according to Nijkamp and Paelinck (1974):

Q.. are a et of nonlinear equatiorsontainingthe unknowrelements of r and ~ Since the
number of equations is equal to the number okngwn elements, thi system can, in
principle,be solved.”

The solution iobtained using the following iterativeethod: Firstly, we insert into
(4.11) the identity matrixas an initial solution fof and then to solve for the resulting value
7. This value off is then substituted intal(14) and thus new value of is obtained. This
value is again substituted i®.1{1) and a new valué is obtained. This procedure is
repeated until a solution férand! is obtained with the required accuracy.

Bacharach (1965) studied the mathematical properties of the method andvse sho
that the convergence and uniqueness of the solution is aSdwesdrthéess, it is clear that
the "RASMethod" of updating a given inpaiutput matrix exhibits obvious computational
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difficulties and requires a considerable volume of data. It is gesgbgo to a second
stages in order to test the stability of the projected toptput coefficients, and also to
obtain through interpolation inpwutput matrix for the periods in between the initial and
the target period. Whewe compare twaipdated ratrices obtained by using the "RAS
Method" or other appach, we may expect some difaces in the patterns of the
coefficients.

Statistical information for mangountries reveals that in the past several types of
technical change occurred and soafighese will certainly occur in thiiture. The first
rows corcerns substitution amongqergy resources, especially shifts from wood to coal,
oil, gas, or electricityatomic The second type of technical change is thestsulion from
natural raw mateals to manufactured goods, as in the case of chemical or synthetic fibres
which have largely replaced cotton. Changes in prenhictalso tend to move in favour of
more manufactured goods. The third change relates to the general increase in the use of
manufctured and service inputs. The typical example here can be found intaggicul
where increased use ofeflg, machinery parts, repairs and other services follow in the wake
of a degree of mechanization. The last technical change that we would likerteenbon
is concerned with columns of inpattput coefficients, while the previous changes are
related to rows of the coeffent matrix. As Watanabe and Shido (1970) state:

"Over the long run, inpubutput coefficients for manufacturing industries téadlecline

due to improvements in efficiency and fabrication particularly in chemical and machinery
industries. The opposite tendency is foumdhe construction industry where prefabricated
materials become more important and thasincrease of the aghn sum of these input
output coefficients is identified." (p.13)

The "RASMethod" surveyed in this section is only one of many different ways of
updating an inpubutput table. Other interesting alternatives are the "Linear Programming
Method", developedoy Matuszewski et al. (1964), and the "Quadratic Programming
Method", studied by Nijkamp and &&ck (1974).

After considering all points above, we think that it is worthwhile to discuss the
construction of the ' matrix by using a different approach rinothat of inputoutput
estimates. The alternatives include engineeringcesy forecasts by experts v "Delphi
Method", the "Battelle&Columbus Technique"”, and less sophisticatemingoof intuitive
forecasting.

In its original restricted form, thBelphi technique wasitended to replace direct
debae among "experts" by a carefutesigned programme of sequehtmerrogations. In
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it, sequetially derived principally from the fact that the respondents do not always agree in
the initial cycle andsince consensus among them is of central interest, the experimenters
have to feedback, in statistical form, information on responses from onecticter® the

next. The process continues until a certain degree of agreement is aclifesedethod is
known as convergence of opinions iragt?.

It should be noted that whitnsensus is of centralt@nest, care is taken for it to be
genuine and not to derive it artificially. Information eaolged through the means of
guegionnaires is fully exploited tohts end. Furthermorell efforts need to be made to
ensure that anonymity of responses is preserved throughout this exchange. The intention is
to eliminate the influence of coercion, unwillingness to abandon publicly expressed views,
and the bandwagon eftt of majority opinion.

We do not think that the Delphi technique is only usé&fulthe exploration of the
future, since an improveadhdersandingof the past and present can also be attained. In this
vein it is necessary to expemmt with new techniquesuch as the Battell€olumbus
Method, which involves the direct generation! éffrom technological forecasts. We call
these techniqgues an-axte approach. The use of these techniques in the context of input
output analysis is relatively well known. Experts tend to use the Bafiellenbus
technique for the reasons given below.

In the Delphi method there is a play back and forth between a panel of experts and
the people responsible for the research. So that, after the first set of questionnaires is
obtained the numerical answers are assembled as distributions, stated in terms @ntiean
quartiles, plus any pertinent comments by the experts. Unlike the Delphi method, the
BattelleColumbus Technique tries to concentrate only on adgperts for each sector
(conventionally twd and provides each expevnith one set of coefficientbased on the
knowledge already in existence. It is also usual to let the interviewer provide for continuing
interaction between the expert and his earlier statements, as well as benchmarthelata,
expert and also with the background knowledge possesdbé byerviewer.

An important problems for the use of this technique is that, one may argue , the
complexity of the economy ensures that few persons know who ultimately purchases and
uses a given sectorOs output, while many experts know what their geatbese as input.
Anyway, it seems very useful to start the updating of a given A matrix alternative
throughout the RAS method and then, by means of the Delphi or Battelle Columbus
technique, to refine the original result. Teixeira (1975) did this sathe empiricaldepth
using Brazilian data.
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5. Concluding Remarks

There has been a recent resurgence of interest in the aggregation problem-of Input
Output matrices as well as in the updating of such matrices. In the present essay theoretical
and empirical onsiderations as these two problems were revisited. Fivetigonsidered
the case of aggregation in the statieontief model. Secondlywe dealt with the
biproportional adjustment techniguealled the RAS Method in the InpQutput literature,
in orderto update technological coefficients (th&iAstead of the Amatrix).

In order totreatthe aggregation in the framework of the static Leontief Model
initially, we worked out the case of exact approadtictv would make a consolidation
perfectly safe. A we have indicated, such treatment requires severe restrictions which we
consideran heroichypothesis. Being this the case, we need practical solutions ljased
the acceptance @pproximatesolutions. Of course, we need to take into account a balance
of gainsand losses based on approximatdutions. This was considered in the present
paper.

As we know the static model is based on the assumption that only current flows of
inputs and outputs are relevant. Specifically, it is assumed that investments can be included
as part of the final demand fargivengood of a particular industry (sectomadathat its
magnitude in any given period is unassociated with the level of economic activity in that
industry (sector). By so doing, the static In@uitput model divorces investment decisions
from output objectives and capacity considerations.

By meansof refinement of the static Leontief model we can realize that it is
required to reconsider the traditional static IaPuttput matrix in order to capture the
dynamics of the economy. In this case the aggregation problem becomes even more
dramatic. Here walid not include the aggregation problem in the context of dynamic
Leontief models and extensions. It is our view that the theory necessary to deal with this
case is not well developed in the literature.

Concerning the updating of technical coefficiertshe InputOutput matrix, which
we deal with in this survey our major interest was to consider the biproportional
technique, commonly called the RAS Method, developed originally by $1&63). As
we have shown this approach has a member of thedyetippealing properties. The RAS
method is a good alternative in comparison with various caperoaches of examine
comparative performancesd examining the attributes of others adjustment methods.
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Furthermore, the mathematical and computational tqaknis rather simple and,
more important, the practical results, so far, tend to be competitive with those obtained
through alternativeapproachesin this vein, the RAS method continues to be commonly
used ad its choice isoften a satisfactory decisiotowever, as it is well known, the
dynamics of structural dynamics and change is a very complex sujgctimportant
ramifications concerning its relationships with technological change and witrsedtarial
input-output coefficients.

Being this thecase, theeader will come to understahadw difficult is to offer a safe raa

to both the aggregation and updating of the coefficients of a Leontief framework. The
conclusion on this theoretical and empirical literature is Weaneed to take into acaau

roads not to be taken. In the last few couple of decadasnber of new approaches have
emerged incorporating new algorithms, mathematical techniques and computational
support, but they have not been particulagcessfuhsa theoretical frameworkt is not

too difficult to fully appreciatejust how long and winding the ad ahead is in order to
solve the aggregation and updating of InPutput matrices.Howeve, this requires
another survey, in progress.
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