Louis De Mesnard 
email: lmesnard@satie.u-bourgogne.fr
  
THE VARIATIONS OF TECHNICAL AND ALLOCATION COEFFICIENTS ARE THEY COMPARABLE REALLY ? (WHAT DO WE MEASURE WITH PROPORTIONAL AND BIPROPORTIONAL FILTERS?)
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Two great alternative hypothesis are possible in the analysis input-output : the model may be demand-driven (Leontief) or supply-driven (Ghosh). To test the consistency of these hypotheses on the long term, this paper studies the interest of proportional filters (comparison of column or row coefficients) and the interest of the biproportional filter for the temporal comparison of input-output matrices. An application is proposed for France between 1980 and 1993. The result is the following : in the long period, there are more sectors supply-driven than demand-driven (i.e. row coefficients are less variable than column coefficients for the majority of the sectors).

Résumé. Deux grandes hypothèses alternatives sont possibles dans l'analyse input-output : le modèle peut être piloté par la demande (Leontief) ou piloté par l'offre (Ghosh). Pour tester la consistance des deux hypothèses sur le long terme, ce papier étudie l'intérêt des filtres proportionnels (comparaison des coefficients colonne et ligne) et du filtre biproportionnel pour la comparaison temporelle des matrices input-output. Une application est proposée pour la France entre 1980 et 1993. Le résultat est le suivant: dans la longue période, il y a plus de secteurs pilotés par l'offre que pilotés par la demande (c.a.d. que les coefficients-ligne sont moins variables que les coefficients-colonne pour la majorité des secteurs).

Introduction

If z t j is the intermediate flow from sector / to sector j, and if xj is the gross output of the buyer j, the technical coefficient is ay = ^ .In matrix terms, this is :

A = Zx" 1 (1)
where x is the diagonal matrix of gross outputs, Z is the n x n matrix of intermediate flows and A is the n x n matrix of the technical coefficients. The model is : [START_REF] Leontief | Quantitative Input-Output Relations In The Economie System Of The United States[END_REF] chosen a hypothesis, fixity of technical coefficients, in order to have a production function. This implies that the model is demand-driven : only shocks on demand have an impact over the total output.

x = A x + f
With Gosh [ 1958 ], the alternative hypothesis was made : the allocation coefficients are constant. If Xj is the output of the seller /, the allocation coefficient is by = Y~ . In matrix terms it is :

B^x'Z (2) 
where B is the n x n matrix of allocation coefficients.

As shown by Miller and Blair [ 1985, p. 360 ], there is a simple relation between technical coefficients and allocation coefficients :

B = x" 1 A x (3)
Denote with a star the new vectors and matrices after a shock.

As the model of Leontief isx = Ax + fox = (I-A)" 1 f, then if there is an exogenous shock, x varies and thus B varies even if A is assumed to be fixed :

A*=A . Then.- B'^x* 1 Ax**B
We may write also : B* = x' 1 xBx*

x" 1 for A* = A (4)

And reciprocally, A* = x x" 1 A x x*" 1 for B* = B (4 f )

It is impossible to assume that technical coefficients and allocation coefficients are both fixed simultaneously. We must choose one hypothesis or the other because there is an incompatibility : this is a problem. The only case where both type of coefficients may be fixed is the trivial case of homotnetical variation of the gross output of all sectors l . That is, denoting k as the ratio of homothetical variation : x* = k x . Then :

The hypothesis of Leontief seems more natural, but only because it is "technical". In a certain way, the alternative may be acceptable in the real life. Advertising creates demand. New needs are created by innovation. When a firm has an exceeding capacity of production, it may lower its price to increase demand. This shows that supply side has an action over demand. In the neoclassical model, the equilibrium of the market depends to both demand and supply. In the other hand, Gruver [ 1989, p. 449] shows that the supply-driven model corresponds to a production function with perfectly substitutable factors. Moreover, Leontief himself wanted to build an application of the General Equilibrium in its model.

In [START_REF] Oosterhaven | On the Plausibility of the Supply-Driven Input-Output Model[END_REF][START_REF] Oosterhaven | The Supply-Driven Input-Output Model : a New Interpretation but Still Implausible[END_REF], [START_REF] Miller | Stability of Supply Coefficients and Consistency of Supply-Driven and Demand-Driven Input-Output Models: a Comment[END_REF], [START_REF] Gruver | A Comment on the Plausibility of Supply-Driven Input-Output Models[END_REF], Rose and Allison [ 1989 ], there is a discussion about the merits and the dismerits of the supply-driven model. Particularly, for [START_REF] Oosterhaven | On the Plausibility of the Supply-Driven Input-Output Model[END_REF], the supply-driven model is implausible. Without entering into this controversy, here we want to try to verify the real plausibility of the two models not in the short term as the controversy does, but in the long term. In the short term, coefficients are supposed to be fixed. The problem is different to the question of the stability in the long term : in this case, it is known that both types of coefficients are variables as shown by the empirical studies of [START_REF] Augustinovics | Methods of International and Intertemporal Comparison of Structure[END_REF], [START_REF] Giarratani | A Supply-Constrained Interindustry Model : Forecasting Performance and an Evaluation[END_REF], Helmstadter and Richtering [ 1982 ], [START_REF] Bon | Comparative Stability Analysis of Demand-Side and Supply-side Input-Output Models[END_REF],

de Mesnard [ 1990a and b ]. Oosterhaven [ 1988, p. 206 ] asserts that formula (4), that is to say "if technical coefficients are stable, then allocation coefficients are not stable", explain why these empirical studies about the comparative stability of coefficients are inconclusive. We do not agree with this view point because the word "inconclusive" is excessive and it is not adapted to these results : "a result is a result". In fact, there are three possibilities : technical coefficients are stable and allocation coefficients are stable, allocation coefficients are stable and technical coefficients are not, both types of coefficients are unstable. In each case, we have a result. Moreover, the arguments of Oosterhaven belong to the short term : does the hypothesis of fixity of allocation coefficients is realistic and does it have an acceptable theoretical basis? The question of the variability of coefficients is different : it belongs to the long term. It is another point of view. In the long term, the right question is : does allocation coefficients are more or less variable than technical coefficients?

In order to measure the variability of coefficients, we shall work with an original and unusual tool in this context : biproportion. In our study concerning the variation in the French productive structure for the period 1970[START_REF] Miller | Input-Output Analysis, Foundations and Extensions[END_REF][ de Mesnard 1990aand 1990b ] ], we do not found much more instability in the allocation coefficients than in technical coefficients. Yet, this work used biproportion, but the principal aim of this work was to measure change without favor the demand-side or the supply-side hypothesis and the conclusion about compared instability of technical coefficients and allocation coefficients was only a marginal result. Here, we want to do a specific study, completely explaining the method, and using more recent data.

II. The classic method : proportional filter

Classically, one may compare technical coefficients or allocation coefficients. We shall develop these two ways and then we shall prove that it is impossible to compare the results provided by one method with those provided by one another method.

Comparison of technical coefficients

If we compare two matrices of technical coefficients for the same country at two different dates, we can measure instability about technical coefficients (it is the founding job of Leontief, followed by Carter, etc.) and we put the demand-driven hypothesis, but we have no information over allocation coefficients because the growth of the total output of the sectors is differential (except in the trivial case of homothetical growth).

Consider two matrices of flow, Z and Z* .

We may want to compare technical coefficients ^ and -A-.

Now, we shall adopt a special but equivalent point of view : the above comparison is equivalent to compare r,y -j-and r* .

We see that the principle is to apply a simple proportion over the terms of the rows of the matrix Z (by the ratio of old gross output by new gross output such as the result have the same column margins than Z* ) and to compare the result to the matrix Z*.

In fact, when we compare matrices of technical coefficients, we confuse two phenomenon : the variation of the distribution of technical coefficients themselves and the variation of the other terms, essentially the added value, following the identity :

To study of the distribution of technical coefficients, it could be opportune to leave aside the study of the variation of the added value,

In matrix terms, we compare Z(SZ) (SZ*) to Z* .Note that it is equivalent to compare Z* <SZ)(SZT l and Z.

To do so, we may calculate the difference matrix Z(SZ)~l (SZ*)-Z* and then, we may calculate the absolute variability of columns Ic :

m m 2 Zij + Vj = xj <z> £ Uij + Vj• = 1 , /=1 7=1 W '
where Wj is the added value and Wj = comparing It is the norm of Frobenius of the column j and it is homogeneous to a flow because it is calculated in terms of unit of money.

A more significant indicator is the relative variability :

CJC, =

This number with no dimensions, a percentage, allows to compare variabilities of rows dividing the absolute variability of a row by the total of the row (answer to the question : "what is the variability for a sector buying one unit of money of intermediary goods?").

B. Comparison of allocation coefficients

Reciprocally, if we compare two matrices of allocation coefficients, we put the supply-driven hypothesis but we have no information about technical coefficients because the growth of the total input of the sectors is differential.

To compare allocation coefficients, we compare Y~ and -4-, what is equivalent to compare ^r-x] and , and we may separate the variation of the final demand to the variation in the distribution of In matrix terms, we compare (Z S) 1 (Z* S) Z to Z* .

We may calculate also the absolute variability of columns :

and the relative variability :

C. Comparability of these comparisons

Variances of technical coefficients and variances of allocation coefficients are not comparable, because the variance of the first type of coefficients depends on the margins of rows, and the The row coefficients of sectors 1 and 4 have changed, a little more for sector 1 than for sector 4 However, as

Z Z I Z <S Z> _1 <S Z*> ^/=ly=lV V > ij and as, EE ( f(ZS> _1 <Z* S> z) - \/=iy=iV v ' ij = 5.380 5.690 ,
the norm of Frobenius of the difference matrices are not equal, thus, we cannot compare with this method the variability of the column 4 with the variability of the row 4, and the variability of the row 1 with the variability of the column 1.

III. The biproportional method

To see if instability is more important for columns (and the Ghosh's hypothesis is more realistic) of if the instability is more important for rows (and the Leontief s hypothesis is more realistic), we want to measure the variability from one matrix to the other. Thus, it is necessary to have a method allowing to compare two matrices (for the same economy at two different dates) with the same margins. However, we cannot compare directly two input-output matrices, because margins of rows of both matrices are not identical and because margins of columns of both matrices are not identical : Z -Z* indicates as much the variability of margins as the variability of the coefficients. It is why we suggest a biproportional method, doing a transformation of one matrix in such a way that it has the same margins than the other, either for rows and columns : the way to perform it is biproportion 2 .

See the annex for a remind about biproportion.

A. First step

We do a biproportion of one matrix over the other, for example K(Z, Z*) or K{Z\Z) \

We see that we have two series of computations : if Z is previous to Z* , the first calculation is direct and the second calculation is reverse. Unfortunately, results will not be identical because biproportion is not a linear operator. To be rigorous, it is necessary to do both calculations and to compare results.

Remark. There is an important difference between the biproportional approach and the classical approach : in the classical approach, coefficients are calculated with the gross outputs x and not with the margins of the matrix Z , whereas in the biproportional approach, the projection of one matrix is made over the margins of the second matrix, and the gross output plays no role.

Second step

We calculate of the difference between the projected matrix and the matrix which provided the margins :

K(Z, Z*)-Z* for the direct calculation,
or K(Z\Z) -Z for the reverse calculation.

The difference matrix correspond to the "structural change" between Z and Z\ that is to say the change when all effects due to the variation of the size of sectors are removed. Remember that AT(Z,Z*) and Z* have the same row and column margins, and reciprocally for K(Z\Z) and Z . Thus, both row and column of the difference matrix Af(Z,Z*)-Z* are nil (reciprocally for A r (Z*,Z)-Z ). In the difference matrix, we read directly the terms (/,y) that have change the more.

C-Third step

We calculate the variation in unit of money of rows and columns, denoted L# and Lr respectively, that is to say a calculation of the norm of Frobenius for the row vectors and for the column vectors over the difference matrix :

1«, = l|(^(Z,Z-),-4) 2 and Z CJ = j|(/:(Z,Z*),-4.) 2

3

As said above, we choose to take as margins the sums of the terms of the rows or columns, and not the gross productions of the sectors : this is a difference with the simple approches by technical or allocation coefficients where the denominator is the gross production of the sectors This norm, homogeneous to a flow, measures the absolute variability of the supplying sector (row vector) or buying sector (column vector).

Remark. For each calculation, the difference matrix is unique, thus the sum of the squares of the norms of rows is equal to the sum of the squares of the norms of columns. It is not the case with the naïve approach of technical coefficients matrix or allocation coefficients matrix : the difference matrix is not the same with technical coefficients than with allocation coefficient (that is to say A* -A * B* -B ). These two approaches are irreconcilable, when they are with biproportion. And we have for the direct calculation :

I (i«,) 2 = IS (*(z, z*)" -J ' = I f i« ( whereas, E *E generally. /=1 V/=i v y/ J /=i V/=i v y/

J

and reciprocally for the reverse calculation. In other words, for each calculation, we have a unique difference matrix, allowing to compare result of variability for columns (technical coefficients) and for rows (allocation coefficients) 4 .

D. Fourth step

We calculate the relative variabilities OR, and oc ; . The relative variability is the ratio of the absolute variability of the supplying sector (row vector) to the corresponding row margin (and reciprocally for column vectors). It allows to compare variabilities of sectors, expressing it in percentage. They are :

]|(*<z,z%-4) 2 J|(k(z,z-)(/ --) 2

GR, =

and GCj = -J for the direct calculation, or, 4 Do not confuse between the two matrices of difference for technical and allocation coefficients, and the two matrices caused by the existence of two calculations, direct and reverse. Also, do not confuse between the method and ANOVA : in ANOVA, calculations are made over one unique matrix (there is no time); here we compare two matrices over time.

£(A-(Z\Z) y -_-*

and or, =

!!(a-(z\z) (/ -_-;

&R, =

for the reverse calculation.

E. Interpretation of the results of the biproportional method

1.

Rules of interpretation

We have four typical cases, depending on the sectors :

• If a sector is more variable in row than in column, i.e. a/*, > oc, »0 , it is demand-driven.

• If a sector is more variable in column than in row, i.e. 0«<r#, < ar 7 , it is supply-driven.

• If a sector is not variable in row and in column, i.e. CR, = or, -> 0 , we can say nothing, except that the sector is very stable.

• If it is so variable in row and in column, i.e. c Ri = GCJ » 0 , we can say nothing, except that the sector is strongly unstable.

These cases may be combining : some sector may be in the first case, some other in another case, and so on. So, we may make a typology of sectors, without any a prion hypothesis about the direction of the economy, demand-driven or supply-driven. These simple comparisons of relative variabilities are sufficient: in practice, it is not necessary to build some complicated indices.

Example 1 (following).

The biproportional projection is :

It is clear that this matrix is, in a certain way, intermediary between the proportional projected matrices Z <S Z)" 1 <S Z*> and (Z S> _1 <Z* S> Z , except for the terms (1,4) , (4,1) , (1,1) , and (4,4). Not surprisingly, the results are not very clear because for sectors 1 and 4 both row and column have been changed of a comparable amount.

K(& z-) = 3.

The case of proportional changes

Following However, all this is not true if not all coefficients are identical.

There is an apparent paradox. If all technical coefficients of Z and Z* are identical, or if all column coefficients (that is to say zr^-) of Z and Z* are identical, then all variabilities are nil.

This seems surprising because one may think that row variabilities must be not nil because the allocation coefficients (or the row coefficients) of Z and Z* are not identical. There, the method says : "technical coefficients do not vary and the rest of the variations follow from this fact directly". Obviously, the same result exists if all allocation or row coefficients of Z and Z* are identical.

In other words, the method disregard the proportional variations of the flows, that is the variations which belong to the following types : z]j = Zij ^~ (column fixity), or z]j = z 0 ^ (row fixity) and even r* = z tj ? J* (x 2 fixity).

Thus, if we find that all variabilities (for column and row) are nil, we must think that either Z = Z*, or Z* follows from Z by a proportional variation : in this case, it is simple, by an elementary calculation, to see if it is either all technical coefficients either all allocation coefficients which are stable. In other cases, both technical coefficients (or column coefficients) and allocation coefficients (or row coefficients) have varied.

This apparent paradox is very important to understand what the method do. The biproportional method filters the "autonomous" variations of the terms of the flow matrices. In the above case, the technical coefficients or the column coefficients remain fixed and this force the allocation coefficient or the row coefficient to vary : every thing is as if the variation would be not "voluntary" and as if it would be a "forced" variation. Thus, the method disregard this type of regularity. In fact, the method consider only the variations of the coefficients which are independent to margins. What it measure is the rest of the variations, what we call "autonomous".

Remark. Suppose that we search the input-output table which is the nearest to the old matrix of technical coefficients with respect to Z\ Then we obtain the same result because the theorem of ineffectiveness of separability 5 :

K(A, Z*) = K(Z x'\ Z*) = K(Z, Z*) . Example 2.
We take the same matrix Z than in example 1 , but we chose another matrix Z* Z = 2 15 6 4 4 12 3 6 3 1 5 4 2 4 and Z* = 4.000 1.333 6.818 4.615 8.000 5.333 1.364 1.538 6.000 8.000 4.091 0.769 10.000 5.333 2.727 3.077

We have K(Z, Z*) = Z* and ÀT(Z\ Z) = Z; all variabilities are nil with the biproportional filter. Why? Because Z and Z* have the same column coefficients (we denote by À and À* the matrices of column coefficients) : The S c are 1.049 , 0.402 , 0.968 , 2.364 and the o c are 3.75% , 2.01% , 6.45% , 15.36% .

A = A* = 0.
The Sfl are 2.340 , 0.680 , 0.470 , 1.276 and the G R are 10.56% , 4.19% , 2.49% , 6.03%.

Beyond the general fixity of column coefficients, the row of sector 4 change less than its column, the column of sector 1 change less than its row; for sectors 2 and 3 , the results are less clear even if the row of sector 2 change less than its column and even if the column of sector 3 change less than its row. Similar results will be found for the reverse calculation :

K(Z", Z) =
1.533 0.757 4.217 7.493 4.168 4.119 1.147 1.567 3.004 5.937 3.306 0.753 5.296 4.187 2.331 3.186

The Ir are 0.578 , 0.334 ,0.915 , 1.77 and the or are 4.13% , 2.23% , 8.32% , 13.63% .

The 1 R are 1.767 , 0.501 , 0.398 , 0.945 and the a R are 12.62% , 4.55% , 3.06% , 6.31% Following the above remark, K(X, Z" j = K(Z, Z"). Then it is unuseful to search to conserve the fixity of column coefficients even if it is known that Z** come from Z* which has the same column coefficients than Z : the result would be the same. In other words, no information is lost if one works on Z instead of À . We retrieve the apparent paradox. Only the column coefficients of sector 4 have changed between Z* and Z" or between Z and Z**, as shown by the simple proportional analysis : only the first row have changed compared to the preceding matrix (Z S) -1 <Z* S) Z : with the proportional method applied to rows, we detect that the row coefficients of sector 1 have changed in Z" compared to Z* , but we cannot say anything about the direct comparison between Z and Z" .

IV. Application and results

We shall work on French input-output tables, comparing the years 1980 and 1993 . We work on the prices of 1980 to remove price effects.

In the following tables, the first column indicates the relative variation or for the columns (technical coefficients), the second column the relative variation GR for the rows (allocation coefficients) and the third column, denoted as the "gap", the simple difference between the first two columns. If the gap is positive, the allocation coefficients are more stable than the technical coefficients. However, the level of the gap is not the only parameter : the level of the relative variations gets an importance.

Note that "Trade" and "Non Marketable Services" have not a row, thus there is not allocation coefficients for these sectors. It remains 34 sectors with both types of coefficients.

A. Proportional filter

The norm of Frobenius of the difference matrix for column coefficients is 462341 billion of Francs; for the row coefficients, it is 425011 billions of Francs . This and the following table 1 shows that both type of coefficients are variable. Remember that we must not compare the variations of column and row coefficients.

However, we may note the considerable variation of both coefficients for "Services of Financial Institutions", the important variation of column coefficients of "Electricity, Gas and Water" and of "Telecommunications and Mail" and the important variation of row coefficients for "Domestic Equipment Goods for Households". 

Direct projection

Firstly, note that we retrieve some of the biggest relative variations found by the proportional filter, but there is in addition the "Solid Mineral Combustibles and Coke" and "Marketable Services to Private Individuals". However, our purpose is not to search the biggest relative variations but to compare the relative variations of both type of coefficients. For example, "Electricity, Gas and Water" and "Insurances" have such big differences : for these sectors, technical coefficients are much more unstable than allocation coefficients.

Then, about the comparison of the relative variations of column and row coefficients, over 34 sectors, for 20 sectors, allocation coefficients are more stable than technical coefficients, and this is the contrary for the remaining 14 sectors.

The 17 sectors which are clearly more supply-driven than demand-driven are, by decreasing order : 

Comparison of the two ways of projection

The two ways of projection, direct and reverse, give a pretty good convergence. Compared to the direct projection, there is a clear "discordance" only for : Even if we remove these discordant sectors, there are more sectors which are supply-driven than sectors which are demand-driven.

V. Conclusion

To compare technical coefficients and allocation coefficients in an input-output table, in the first part of the paper, we have presented the classical methods based on a proportional filter to detect what coefficients have changed : they are equivalent to the comparison of two matrices of flow with either the same column margins, either the same row margins. We prove that the change of technical coefficients is not comparable to the change of allocation coefficients with this type of methods.

Then, we have explored the possibilities of the biproportional filter, after recalling the principle of it, which consist into a biproportional projection of one matrix over another matrix, and a calculation of the variation between the projected matrix and the another matrix.

This method allows comparison between the change in column and row coefficients. However, it discard the proportional change in flows, that is to say the change which conserve the stability either of all column coefficients either of all row coefficients : if for an input-output table all the column coefficients or all the row coefficients remains fixed, then the method does not found a variability.

As an application, we work with French data to detect if the input-output model is demand-driven or supply-driven, comparing two tables, 1980 and 1993 .

In the long period considered here, instability is not concentrated over one single type of coefficients : roughly, an amount of half the sectors are more stable for technical coefficients and an another half are more stable for allocation coefficients, even if there are more sectors that ATf U, U J = U where U has the same margins than U )•

B. Some discussions about biproportion

The biproportional approach suggested here is in fact a generalization of the relative Joint stability defined by [START_REF] Chen | The joint stability of Input-Output Production and Allocation Coefficients[END_REF] 7 . Consider an old situation and a new situation where the technical coefficient has varied; there is relative joint stability if :

«y = a

X

where "xty-is the ratio of the new output of / over old output of /

and a]j is the new technical coefficient and or,y is the ancient technical coefficient.

Thus, a*. = ^f-\Xj J -fi.

* X,-

and the flow r,y is corrected by the ratio of the new to the old output of the supplier /. This is the term of correction in the first step of a RAS method: it is know that if we correct alternatively rows and column in order to respect new margins, we make a RAS-projection 8 , that is to say, a biproportional projection in accordance with the theorem of [START_REF] De Mesnard | Unicity of Biproportion[END_REF] .

Thus the definition of the relative joint stability, may be generalized as the relative joint global stability using biproportional projection : if AT(Z,Z*) = Z* then there is a relative joint global stability for the direct projection (respectively K(Z\Z) = Z for the reverse projection).

As well pointed out by [START_REF] Miller | Stability of Supply Coefficients and Consistency of Supply-Driven and Demand-Driven Input-Output Models: a Comment[END_REF], Deman made an important countersense in its paper [ 1988, p. 815 ]. Deman writes the relation which insures that allocation coefficients rest fixed after a perturbation 9 : 7 See also Rose and Allison [ 1989 ].

8

In the RAS method, the terms of rows are corrected by the ratio of the new margins over the old margins; then the column margins are recalculated; if these new columns margins are not equal to old margins, the terms of columns are corrected by the ratio of these new margins over the old. If it does not hold, a new correction is made in rows, etc. 9 It is a pity because Deman confuses between scalars and matrix notations. We use here consistent notations. Denoting R = x* x" 1 and S = xx H , Deman gets : A* = R A S where R and S are diagonal matrices. Thus, Deman likens this formula to the RAS procedure, that is to say to a biproportional formula. According to the section where we defined biproportion, we are sorry to say that the point of view of Deman is completely wrong because there are no margins in its reasoning. The fact to premultiply and postmultiply a matrix by diagonal matrices does not make a biproportion. What Deman forgot is that the premultiplying and postmultiplying diagonal matrices are not ordinary : they allow margins to hold. In Deman's equation A is only proportional to A*, not biproportional.

Note that, the projections of technical coefficients is not equal generally to the technical coefficients of the projection :AT(A, A*) = AT^Zx _1 , Z* (x*) ! ) = K{Z, Z* (X*) ! ) is not genarally equal to K(Z, Z*) (x*) 1 . This comes from the following theorem : Theorem 2. K(V 9 Q M T) is not equal generally to Q K(U, M) T .

Proof. It is simple : the margins of Q M T are not generally equal to the margins of Q K(V, M) r , because if there exists one term (/,/) such as m tJ * K(V, M) f y , then YJ ~ij Gty * 2 AT(U, M) f y coy and 2 "</ Y/ * £ ^(U, M) /y y, generally (where the co ; and y, are the j / ' ' terms of the diagonal matrix Q and r respectively). •

  (Z',Z), -_-;J and S<-= |£ (/(Z\Z) (/ for the reverse calculation.

  theorem 1 in annex, if all technical coefficients of Z and Z* are identical (reciprocally, if all allocation coefficients are identical), then Z* = Z Q (reciprocally Z* = <t> Z ) and then AT(Z,Z*) = Z* and K(Z\Z) = Z . Consequently, the variabilities are nil. Note that we have in this case K(A,A*) = A\ K(A\\) = A and £(B,B') = B\ £(B',B) = B.

Theorem 1 .

 1 K(H<t> V Q) = <PV Q Proof. It is obvious : K(U,<t> II Q) = K(<t> U Q,0 II Q) from preceding theorem, thus, AXU,OUQ) = <DUQ.,because K(\J, U) = U (it is a particular case of the Theorem 1 in[START_REF] De Mesnard | Unicity of Biproportion[END_REF] which says

  as B -x" 1 Z and B* = x* H Z* , then B -B* => x 1 Z = x* H Z* oZ* = x x" 1 Z (it is equation 15 of Deman). As for technical coefficients A-Zx" 1 => Z = A x and A* = Z* x*~l => Z* = A* x* (it is equation 16 of Deman), then equation 15 of Deman becomes : A* x* = x* x" 1 A x <=> A* = x* x" 1 A x x* H .

y -.y £(-/y --,yj ^2-,. -,. -;/) /=1

  are :4.155 ,3.887. The relative variabilities a R are : 20.78% , 19.44% .

	variance of the second type of coefficients The proportional row projection is	depends on the margins	of columns.	In other	words,
	the column	margins	of the difference	matrix	Z	(S	Z>~'	(S	Z*)	-	Z*	are nil (and row margins are
						1.429 7.143 8.571		
	not nil), where	it is the row margins of the difference	matrix	(Z	S)~l	(Z*	S)	Z -	Z*	which	are nil
	(and (generalize Euclidean distance) is not equal to those of the second generally column margins are not nil); and the norm of Frobenius of the 4 4 1 2 <ZS>"' <Z* S)Z = 6 1	first :	difference	matrix
					' 5.333 2.667 5. JJJ		
	jit((z(Sz>-	<sz->) -.-;) 2 0.857 0.429 2.143 -•3.429 * jii((<zs>-	<z-S)z)^.-;) :
	or, (Z S> _1 <Z* S>Z-Z* =	0 0	0 0		0 0			0 0
					-3.333		0.667 1.333
	2 -.;=l		y	;=1	y=l v			y		
	Thus a direct comparison between the results of an analysis in technical coefficients and an
	analysis in allocation coefficients is not mathematically correct. It seems to be more suitable to
	fix all margins, in order to eliminate their effects when we measure the variance of columns or
	rows.											
	Note that we may build an hybrid index, dividing each of the difference matrix by the norm of
	Frobenius of the matrix, but this is not very "clean" and it has no justification.
	Example 1.										
		2 15 6			2 1 5 12				
	Z =	4 4 12 3 6 3 1	and Z* =	4 4 12 3 6 3 1	(coefficients (1,4) and (4,1) are doubled).
		5 4 2 4			10 4 2 4				
	The proportional column projection is :				
					2.714 1 5 8.769					
	Z<SZ>"' <sz*> =	5.429 4 1 2.923 4.071 6 3 1.462					
					6.786 4 2 5.846					
						0.714 0 0 -3.231		
	z<sz> _1 <SZ*)-Z* =	1.429 0 0 0.923 1.071 0 0 0.462			
					-3.214 0 0 1.846			
	The absolute variabilities Sc are :3.746 , 3.862 .		
	The relative variabilities CTC are : 19.71%, 20.32%.
	We see that the column coefficients of sectors 1 and 4 have changed, a little more for the sector
	4 than for the sector 1 .							

LR

  TheSr are 2.96, 0.92, 0.87, 2.94; the G C are 15.6% , 6.1% , 7.9% , 15.5%.The I* are 2.72, 0.80, 0.93, 3.18; the G R are 13.6% , 7.3% , 7.1% , 15.9%.

	318 1.276 5.672 9.734
	4.529 3.483 0.774 2.214
	3.664 5.635 2.506 1.194
	7.488 4.606 2.048 5.858
		1.318 0.275 0.672 -2.266
	K(Z 9 Z*)-Z* =	0.529 -0.517 -0.226 0.214 0.664 -0.365 -0.494 0.194
		-2.512 0.606 0.048 1.856
	See annex.	

T37 Services of Financial Institutions 85,51% 80,22% T38 Non Marketable Services 5,36%

  

		variation of	
		column	variation of row
		coefficients	coefficients
	T01 Agriculture, Sylviculture, Fishing	7,61%	4,06%
	T02 Meat and Milk Products	5,63%	5,04%
	T03 Other Agricultural and Food Products	5,42%	3,46%
	T04 Solid Mineral Combustibles and Coke	9,83%	7,37%
	T05 Oil Products, Natural Gas	7,51%	9,24%
	T06 Electricity, Gas and Water	33,61%	7,30%
	T07 Mining and Ferrous Metals	5,14%	6,41%
	T08 Mining and non Ferrous Metals	2,18%	15,46%
	T09 Building Materials, Varied Minerals	6,09%	1,55%
	T10 Glass	7,61%	7,26%
	T11 Basic Chemicals, Synthesized Fibers	3,88%	8,78%
	T12 Parachemestry, Pharmaceuticals	4,74%	14,06%
	T13 Smelting Works, Metal Works	4,51%	3,83%
	T14 Mechanical Construction	7,51%	5,08%
	T15A Electric Professional Engineering	4,41%	6,09%
	T15B Domestic Equipment Goods for Households	10,62%	23,33%
	T16 Motor Cars for Land Transport	7,70%	5,41%
	T17 Shipping, Aeronautics., Weapons	13,35%	13,34%
	T18 Textile Industry, Clothing Industry	5,35%	9,00%
	T19 Leather and Shoe Industries	7,89%	10,71%
	T20 Wood, Furnitures, Varied Industries	3,97%	10,96%
	T21 Paper, Cardboard	3,35%	3,54%
	T22 Press and Publishing	6,44%	4,66%
	T23 Rubber, Transformation of Plastics	8,72%	7,04%
	T24 Building Trade, Civil and Agricultural Engineering	6,32%	7,52%
	T25-8 Trade	5,47%	
	T29 Car Trade and Repair Services	7,38%	6,82%
	T30 Hotels, Cafes, Restaurant	4,36%	3,42%
	T31 Transports	5,50%	5,00%
	T32 Telecommunications and Mail	26,89%	7,82%
	T33 Marketable Services to Firms	5,72%	4,96%
	T34 Marketable Services to Private Individuals	5,11%	6,89%
	T35 Hiring, Leasing for Housing	8,60%	4,07%
	T36 Insurances	11,14%	7,02%

Table 1 . Proportional projection : relative variations 6. Biproportional filter 1.
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57% T34 Marketable Services to Private Individuals 15,92% 15,34% 0,58% T35 Hiring, Leasing for Housing 12,70% 22,59% -9,89% T36 Insurances 13,74% 3,56% 10,19% T37 Services of Financial Institutions 34,48% 33,27% 1,21% T38 Non Marketable Services 6,20%

  For the following three sectors, row coefficients are more stable than column coefficients, but not so much :

	variation of		
	column coefficients 5,10% T34 Marketable Services to Private Individuals. T03 Other Agricultural and Food Products T30 Hotels, Cafes, Restaurant T01 Agriculture, Sylviculture, Fishing T02 Meat and Milk Products 3,51%	variation of row coefficients 2,21% 2,42%	gap 2,89% 1,09%
	T03 Other Agricultural and Food Products	6,93%	6,70%	0,24%
	The 10 sectors that are clearly more demand-driven than supply-driven are : T04 Solid Mineral Combustibles and Coke 14,27% 23,58%	-9,31%
	T05 Oil Products, Natural Gas T24 Building Trade, Civil and Agricultural Engineering 3,95% T06 Electricity, Gas and Water 27,83%	5,87% 5,70%	-1,92% 22,13%
	T29 Car Trade and Repair Services T07 Mining and Ferrous Metals	6,20%	3,17%	3,02%
	T35 Hiring, Leasing for Housing T08 Mining and non Ferrous Metals	3,49%	11,77%	-8,28%
	T33 Marketable Services to Firms T09 Building Materials, Varied Minerals	9,41%	4,66%	4,76%
	T10 Glass T15B Domestic Equipment Goods for Households T11 Basic Chemicals, Synthesized Fibers T04 Solid Mineral Combustibles and Coke T12 Parachemestry, Pharmaceuticals T08 Mining and Non Ferrous Metals T13 Smelting Works, Metal Works	9,84% 8,03% 7,41% 8,58%	2,78% 2,63% 8,92% 2,50%	7,07% 5,39% -1,51% 6,08%
	T32 Telecommunications and Mail T14 Mechanical Construction	9,72%	6,54%	3,18%
	T22 Press and Publishing T15A Electric Professional Engineering	9,16%	4,68%	4,48%
	T21 Paper, Cardboard. T15B Domestic Equipment Goods for Households	8,86%	18,40%	-9,54%
	T16 Motor Cars for Land Transport	9,08%	2,28%	6,80%
	T17 Shipping, Aeronautics., Weapons Column coefficients are just a little more stable for the following four sectors : 14,91% 16,63% T18 Textile Industry, Clothing Industry 8,17% 2,18%	-1,72% 6,00%
	T05 Oil Products, Natural Gas T19 Leather and Shoe Industries T06 Electricity, Gas and Water T36 Insurances T10 Glass T16 Motor Cars for Land Transport T20 Wood, Furnitures, Varied Industries T17 Shipping, Aeronautics., Weapons T21 Paper, Cardboard T12 Parachemestry, Pharmaceuticals T22 Press and Publishing T20 Wood, Furnitures, Varied Industries. T23 Rubber, Transformation of Plastics	6,38% 4,66% 9,09% 6,72% 6,16%	3,88% 5,51% 13,47% 12,59% 4,18%	2,50% -0,85% -4,39% -5,87% 1,98%
	T24 Building Trade, Civil and Agricultural Engineering T09 Smelting Works, Metal Works T25-8 Trade T18 Textile Industry, Clothing Industry T29 Car Trade and Repair Services Til Basic Chemicals, Synthesized Fibers T30 Hotels, Cafes, Restaurant	18,52% 13,14% 20,42% 4,41%	35,85% 30,71% 4,32%	-17,33% -10,29% 0,10%
	T09 Building Materials, Varied Minerals T31 Transports	8,66%	4,15%	4,50%
	T31 Transports T32 Telecommunications and Mail	25,61%	33,69%	-8,08%
	T15A Electric Professional Engineering T33 Marketable Services to Firms	5,18%	14,74%	-9,
	T14 Mechanical Construction			
	T07 Mining and Ferrous Metals			
	TOI Agriculture, Sylviculture, Fishing			
	T19 Leather and Shoe Industries			
	T23 Rubber, Transformation of Plastics			
	T37 Services of Financial Institutions			
	T02 Meat and Milk Products.			

Table 2 . Direct biproportional projection 1980 over 1993 : relative variations 2.
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	Reverse projection
	Over 34 sectors, 17 are more stable for allocation coefficients and 17 are more stable for
	technical coefficients.
	The 14 sectors which are more supply-driven than demand-driven are :
	T06 Electricity, Gas and Water (above all)
	T32 Telecommunications and Mail
	T36 Insurances
	T35 Hiring, Leasing for Housing
	T31 Transports
	T09 Building Materials, Varied Minerals
	T16 Motor Cars for Land Transport
	T01 Agriculture, Sylviculture, Fishing
	Tl 1 Basic Chemicals, Synthesized Fibers
	T13 Smelting Works, Metal Works
	T07 Mining and Ferrous Metals
	T19 Leather and Shoe Industries
	T10 Glass
	T30 Hotels, Cafes, Restaurant
	Row coefficients are just a little more stable than technical coefficients for three sectors :
	T23 Rubber, Transformation of Plastics
	T18 Textile Industry, Clothing Industry
	T21 Paper, Cardboard
	The 11 sectors which are more demand-driven than supply-driven are :
	T37 Services of Financial Institutions (above all)
	T15B Domestic Equipment Goods for Households
	T08 Mining and non Ferrous Metals
	T12 Parachemestry, Pharmaceuticals
	T24 Building Trade, Civil and Agricultural Engineering
	T04 Solid Mineral Combustibles and Coke
	T03 Other Agricultural and Food Products
	T17 Shipping, Aeronautics., Weapons
	T05 Oil Products, Natural Gas
	T14 Mechanical Construction
	T29 Car Trade and Repair Services

83% T23 Rubber, Transformation of Plastics 4,56% 4,10% 0,46% T24 Building Trade, Civil and Agricultural Engineering 2,88% 7,58% -4,71% T25-8 Trade 3,35% T29 Car Trade and Repair Services

  

		3,96%	5,68%	-1,72%
	T30 Hotels, Cafes, Restaurant	2,48%	1,65%	0,83%
	T31 Transports	5,37%	1,95%	3,42%
	T32 Telecommunications and Mail	17,03%	8,37%	8,66%
	T33 Marketable Services to Firms	2,74%	3,47%	-0,73%
	T34 Marketable Services to Private Individuals	3,68%	4,53%	-0,85%
	T35 Hiring, Leasing for Housing	10,76%	5,49%	5,27%
	T36 Insurances	10,85%	4,01%	6,84%
	T37 Services of Financial Institutions	49,61%	68,09%	-18,48%
	T38 Non Marketable Services	4,86%		

Table 3 . Reverse biproportional projection 1993 to 1980 : relative variations 3.
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Do not confuse between mathematical algorithms and computing algorithm : for a same mathematical algorithm, there may be several computing algorithm. For example, there are many mathematical methods to calculate n (method of Archimede, the formula of Machin using arctan, the modular equation of Ramanujan, etc.), and for each one, there are several way to do the computation.

Rose, A. and T. Allison. 1989. "On the Plausibility of the Supply-Driven Input-Output Model : Empirical Evidence on Joint Stability", Journal of Regional Science, 29, 451-458. Torre, A. 1993. "Sur la signification théorique du modèle d'offre multisectoriel", Revue Economique, 5, 44, 951-970.

VII. Annex : biproportion

We shall remind what is exactly biproportion and then sum up some discussions about it.

A. Definition of biproportion

Unfortunately, [START_REF] Deman | Stability of Supply Coefficients and Consistency of Supply-Driven and Demand-Driven Input-Output Models[END_REF], [START_REF] Gruver | A Comment on the Plausibility of Supply-Driven Input-Output Models[END_REF], and later Torre [ 1993 ] describe equation (3) as "biproportional". It is a pity, because it is confusing with another concept, very different: biproportion to the sense of [START_REF] Bacharach | Biproportional Matrices and Input-Output Change[END_REF].

The real biproportion, to the sense of Bacharach, is :

V is biproportional to a nxmmatrix U, with respect to the margins of a n x m matrix M , denoted V = K(U, M) if: V = PUQ where P and Q are n x n and m x m diagonal matrices, such as the matrix V have the same margins than the given matrix M , that is to say S' V = S 7 M and V S = M S , where S is the sum vector. All matrices II and M must have no negative terms, thus matrix V have no negative terms.

In the following, we denote as biproportion the biproportion in the sense of Bacharach. The method RAS is a biproportional method. There is potentially an infinity of mathematical algorithms to calculate biproportion. For example, the following :

Pi = m

for every /, and q } = for every / /•=i or in matrix terms : P = (<U Q S,,,)" 1 M S,") and Q = (S 7 M <S 7 P U)~l) .

The solution of this algorithm is found iteratively. The properties of convergence and existence of the solution of this algorithm are known [ deMesnard 1990a and b ]. It is also the case for another biproportional algorithm, RAS [START_REF] Bacharach | Biproportional Matrices and Input-Output Change[END_REF] ], [START_REF] Bachem | On the RAS-Algorithm[END_REF].

To measure the speed of convergence, systematic studies must be done with computers , but with real input-output tables (34x36), it converges fastly in 10 or 20 iterations [deMesnard 1990a and b ].

As there are many mathematical possible algorithm, one may think that the solutions of each algorithm differ. However, in [ de Mesnard 1994 ], we proved that all types of biproportion give the same solution however be the mathematical algorithm 6 , those of RAS, those above, or another. This theorem says that if you consider a biproportion of U over the margins of M made with the above algorithm : V = K(V, M) = P U Q ; and if you consider another biproportion of U over the margins of M with another unknown algorithm : X 7 = A^(U,M) = P 7 II Q 7 , then, V 7 = V . This important result give a real theoretical status to biproportion, which becomes so "unique" than proportion in the world of scalars and vectors. Also, the matrix V is the nearest to the matrix U with respect to the margins of M in the sense of the theory of information, the theory of interactions, the gravitation, and so on [ de Mesnard 1990 ] . For example, with the theory of information, biproportion minimizes n m y.. This theorem indicates that the terms P and Q are not identified in the sense of econometrics : you can multiply P by <I> and Q by Q without change the result. A consequence is :