       THE ENTROPY ESTIMATION AND INTERPRETATION OF THE INTERSECTORAL LINKAGES 
                OF THE TURKISH  ECONOMY BASED ON THE LEONTIEF INPUT/OUPUT MODEL

                                                                AHMET OZCAM

                                                               Yeditepe University
                                                                    ABSTRACT
        In this paper we are interested in recovering and processing the technical production coefficients of the 1998 Turkish Input/Output table by the Maximum Entropy and the Cross Entropy estimation methods. The results of these methods agree with the officially published figures. We have provided a quite extensive review of the history of the calculations of he GNP and that of the Input/Output tables in Turkey. Various mathematical discussions of the sectoral linkage measures and their interpretations based on these tables are also given. The governmental agencies such as the SIS may use the statistical procedures outlined in this paper which incorporates the current information in announcing some current statistics which depend on the Input/Output tables. Incorporating the current information may be a valuable adjustment much before the revision process at a later stage when the statistics are updated.
1) INTRODUCTION
    The Leontief  Input/Output (I/O) tables contain detailed information on the interdependence between the economic sectors of a macroeconomy. The cells of the tables show the flow of the goods and services between the sectors whose productions are recorded as row and column sums. The detailed information on sales ( outputs ) and costs ( inputs ) of a large number of economic activities ( 205 for Turkey) are aggregated over some sectors
 ( 97 for Turkey ) . The similarities in the types of products and the input requirements of the economic activities are the principal determinants in the choice of aggregation. The sectoral technical production coefficients are obtained when the cell values in money terms are expressed as percentages of the sectoral productions. This representation assumes that the input coefficients are fixed ( no substitution between inputs ) and that the production processes exhibit  constant returns to scale (CRS) for each aggregated industry, which is a similar but extended idea of the activity level analysis of a single  firm in microeconomics, used in the Linear Programming approach to production as an alternative to the classical smooth isoquants processes technology.  
1-1) THE TURKISH I/O TABLES AND THEIR USES

1-1-a)  A BRIEF HISTORY OF THE GROSS NATIONAL PRODUCT (GNP) CALCULATIONS IN 
           TURKEY
    The first regular and scientific national income calculations in Turkey started with the enactment of the decree 5629 , on march 25th 1950, and an ‘Examination and Research Department’ was established within The Statistics Directorate. Before this date some efforts were made by either some foreign experts like M. Camille Jacquart (Belgium) 1929,  Dr. Franz Eppenstein (Germany) 1935 which had been invited from abroad by the Turkish government or by some Turkish individuals like Sefik Bilkur ( State Agriculture Bank Economic Advisor) 1943, Vedat Eldem ( inspector of Economic Ministry) 1948, Sefik Inan ( member of the Finance Ministry Auditing Committee) 1949. Unfortunately these works were either not completely successful due to the lack of information/data or were only some general estimates rather than rigorous calculations. 
           In the year of 1951, despite its establishment, serious GNP calculations were still not being made within the Statistics Directorate due to the fact that the primary attention was given to the population, agriculture and industrial census. During the same year Prof  Richard Stone was invited from England, and a ‘National Account
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study group’ was established with his advice. This group prepared the GNP of the year of 1951 and published it on a provisional estimate basis. They also started making periodic estimates aided further during the same year by Milton Gilbest, director of the National Accounting  division of the European Economic Coordination Organization, who suggested that the following accounts can be established :
- The National  Products and Expenditures Account,
- The Government Revenues and Expenses Account,

- The Foreign Transactions Account,

- The Savings and Investments Account.

    In the year of 1962, with the enactment of the decree 53, The State Institute of Statistics (SIS) was established replacing the Statistics Directorate. Later, new series of the Turkish GNP 1948-1972  were generated together with the experts of  The Turkish State  Plannning Organisation (SPO) , conformable to The United Nations’ definitions and more advanced techniques were used to make calculations on both the current and 1968 fixed prices. 
    In the year of 1990, the SIS started to make GNP calculations on quarterly basis since the year of 1987  in order to better observe the macroeconomic developments in shorter time periods. The base year was updated from 1968 to 1987 , and statistics about certain products and subsectors were broadened with the aim of examining them on a yearly basis. In this work, the results obtained from various surveys, the final budget figures of institutions, some averages and indices of the year of 1987, and the technical production coefficients of the Input/Output tables of the years of 1968, 1973,1979,1985 and 1990 were used . The present GNP series is also based on the 1987 fixed prices. (1)
1-1-b)  SOME CONCEPTS, METHODS AND SOURCES OF THE CALCULATION OF THE GNP, AND 
            ITS RELATIONSHIP WITH THE INPUT/OUTPUT TABLES
  The calculations of the Turkish GNP, and the GDP are being carried out by one or two, or sometimes even all  three of the international accounting methods ; the value-added (production) ,  expenditures,  and incomes approaches. Generally the type of the approach that is chosen depends on the particular sector.
i) THE VALUE-ADDED (PRODUCTION) APPROACH

    In this method, the aim is to measure the net production values of the goods and services in an economic 
activity . The gross sectoral production value of a particular activity includes the values of all intermediary goods , counting also those from itself. The net production estimate of the a particular activity entering the calculation of the GNP in this method is obtained by subtracting the values of all these intermediary goods or services from the gross sectoral production values. The yearly GNP estimates by the method of value-added for each sector can be calculated directly by taking the difference between the current gross production values and the sectoral input requirements of a particular sector obtained from the latest I/O table, assuming that the economic structure with respect to the technology and the substitution to the cheaper inputs has been quite stable. 

  This exercise is done twice ; one with the current prices and the other with the fixed 1987 prices. The SIS uses the GNP calculated by this method as the main indicator among all three methods. When the GDP value calculated by the expenditures approach ( section (ii)  below) differs from that calculated by the value-added approach, the difference is recorded as a statistical discrepancy in the tables of the former. 
  The following provides a summary table of accounts by kinds of  aggregated economic activities in producers’ value :

           (1) The section (1-1-a) is largely taken from the discussions on the historical developments 

            in Zeytinoglu (1976 : 43-46).
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1-   AGRICULTURE

        A- crops and livestock production
        B-  forestry
        C-  fishing
2-   INDUSTRY
        A-  mining and quarrying
        B-  manufacturing
        C-  energy
3-   CONSTRUCTION

4-   TRADE

       A-  wholesale and retail trade
       B-  hotels, restaurants services
5-   TRANSPORTATION AND COMMUNICATION

6-   FINANCIAL INSTITUTIONS

7-   OWNERSHIP OF DWELLING

8-   PERSONAL PROFESSIONS AND SERVICES

9-    (LESS) IMPUTED BANK SERVICES
10- SECTORAL TOTAL ( 1-9 )

11- GOVERNMENT SERVICES

12- PRIVATE NON-PROFIT INSTITUTIONS

13- IMPORT DUTIES

14- GDP IN PURCHASERS’ VALUE

15- NET FACTOR INCOME FROM THE REST OF THE WORLD

16- GNP IN PURCHASERS’ VALUE.
    We will explain in details the calculation of the value-addeds of the fishing industry (1-C above) as an example, stressing the importance of the most recent  I/O table used in obtaining a sectoral value-added estimate contributing to the overall  GNP estimate. 
   The fishing industry is comprised of the sea fish, the fresh water fish, and the other sea/growed fish subsectors. The production quantities of the sea fish and the other sea fish largely depend on the results of  The Water  Products Survey carried out every year by the SIS. The production quantities are determined on a monthly basis for  57 kinds of sea fish and 23 kinds of other sea fish of economic value based on about 1300 survey forms. The production quantities of each type is distributed over quarters by the distributive shares determined by the survey information. The quarterly prices determined for each product by the Ministry of Agriculture and Villge Affairs are used in converting the quantity estimates into the fishing industry’s production values. As for the production values of the fresh water and the growed fish industries, all the quantity, price and distributive ratios are provided again by the same ministry. 
    Similar situations for the construction and livestock industries are given in the Appendix A.

ii) THE EXPENDITURES APPROACH

  This method aims to calculate the GDP, which is defined as the sum of all the consumption and investment expenditures, both private and governmental on domestically produced goods and services and exports. In this sum, only the final products ( goods which are purchased by the final users without applying any further production processes ), which are consumed, stocked or exported  are considered.
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   The following summary accounts illustrate the types of expenditures accounts in the calculation of the GDP:

1-  PRIVATE FINAL CONSUMPTION EXPENDITURES

2-  STATE FINAL CONSUMPTION EXPENDITURES

3-  GROSS FIXED INVESTMENT EXPENDITURES

     A-  State
        a)  machinery and equipment
        b)  building construction
        c)   other construction
     B-  Private 
        a)   machinery and equipment
        b)  total building construction
4-  INVENTORY CHANGES
5-  EXPORTS OF GOODS AND SERVICES

6-  IMPORTS OF GOODS AND SERVICES

7-  GROSS DOMESTIC PRODUCT (GDP), BY PRODUCTION APPROACH
8-  STATISTICAL DISCREPANCY

9-  GROSS DOMESTİC PRODUCT(GDP). 
   In an economy, the total expenditures on the final products must in principle be equal to the sum of the gross value addeds of the section (i). This alternative way of looking points again to the importance of the I/O tables. The value-added approach tells that the total income of the open sector ( workers, physical capital owners, entrepreneurs...) must be the column differences between the sectoral productions and the input requirements from all the sectors of the relevent I/O table, whereas the expenditures approach points to the fact that the left overs ( final demand ) from the sectoral productions exceeding the sales to all the sectors ( the row differences ) are actually what the open sector can obtain with its value-added contributions. The sum of each difference is equal to the national income .

    In mathematical terms, this equality is always encountered in the solution of an open Leontief  I/O model, where the sum of the value-added contributions equals the sum of the expenditures on the final goods vector, and moreover if the open sector is introduced into a larger system as an additional row to the I/O table ( the closed model ) and a solution is seeked, then the rows of this table become linearly dependent.
iii) THE INCOMES APPROACH

   A third approach takes into account the factor incomes obtained from the supply of current goods and services which are the wages, salaries, interest incomes, rents and profits. In principle this total must also be equal to the GNP obtained by the value-added approach (i), or the expenditures approach (ii) above. This approach is relatively new for Turkey and is therefore less reliable to use as a measurement of income.
1-1-c) THE IMPORTANCE OF I/O TABLES IN THE 5-YEAR PLANNING FORECASTS
   The aim and the target macroeconomic aggregates of the 5-year plans reflect certain economic, social choices and therefore political,  like the growth of the economy, per capita income, employment... which are closely related to the composition of the final demand for goods. In the appendix A, we give 2 sectoral examples ( construction and  livestock industries ) of the I/O tables prepared in Turkey by the SIS. The years in which these tables were prepared were 1959,1963,1968 ,1973,1979, 1985, 1990, 1996, and 1998 . 
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    In order to be used in the development plans, the I/O tables must first be projected to the base year ( the last year before the 5-year period begins ) and later to the target year (  the last year of the 5-year period  ) by the Turkish State Planning Organization  (SPO). The statistical estimation of the I/O tables becomes important due to the fact that a trend analysis is difficult since the number of such tables is limited and its format is subject to changes. The input substitutions due to the changes in the relative prices , the changes in the technical production of the goods within an industry, the presence of  the decreasing or increasing returns to scale are considered as some reasons of the possible changes in the coefficients of the I/O tables.
    The 5-year planning forecasts are based on some macroeconometric  models solutions. These models in turn must be consistent with the coefficients of the I/O tables to insure that the forecasts reflect the correct interdependence between the real sectors of the economy. More precisely, the important relationship between the final demands in the target year and implied sectoral productions is obtained by the aid of the projected I/O table. Additionally, the opinions of the sectoral experts are taken into account as extraneous information ( Boysal, 
1980 ).
    Given the importance of the efficiency of the free markets, the emerging big corporations/holdings and the privatization of the state plants in Turkey, the planning has lost a great deal of its traditional importance, but nevertheless the I/O tables are still the backbone representation of the real sector which is interrelated with the growth rate of the economy, financial markets, the rate of inflation and the balance of payments. 
1-2)   A TRADITIONAL APPROACH TO DETERMINE THE STRUCTURAL CHANGES

    The typical traditional question asked was of the following type : what would the intermediary goods requirements be if the current or anticipatred final demand vector were applied to the last, say three past known I/O years technologies ?  A simple matrix multiplication operation may give some information about the change in the technical coefficients of the I/O tables. If the total intermediary sales to the other sectors are found to be changing, then this may be interpreted as a structural change and some technological improvement ( Leontief, 1970 ) . This approach used by Tokgoz (1983) for the Turkish economy aimed at discovering some changes in the  I/O structures without allowing for forecasting since the methods of estimation were not benefited from. In this paper, we will argue that our statistical procedures allowing some updating process may be a valuable substitute for the backward-looking matrix multiplication which does not include the current information.

2)  THE LEONTIEF I/O  ECONOMIC MODELS AND THEIR ECONOMIC   

      IMPLICATIONS

2-1) THE DEMAND AND SUPPLY DRIVEN MODELS

    In analysing the macro structure of an economy within the Leontief  I/O context and conducting a linkage analysis, it is common to make use basically of two types of models : the demand and the supply driven models. This dual formulation comes from the fact that a static picture can be looked at from the input side of the sectors which purchase other products ( backward linkage )  or the output side in which the sectors sell their own products ( forward linkage ) to be used in the production of the other sectors.
2-1-a) THE DEMAND-DRIVEN MODEL

   Consider the following input coefficients matrix, A in which the columns represent the input requirements of a dollar’s worth of the k products representing the k industries. As long as the prices are fixed, all the inputs and outputs can be measured with this numeraire ( a dollar ).
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                                           a11   a12  a13    .....    a1k 

                        A      =        a21   a22  a23   ......    a2k                                                                              (1)
                                           a31   a32  a33    ......   a3k                 

                                           ......                     

                                           ak1   ak2  ak3 .....       akk

is the input coefficients matrix where aij  is the input requirement ( purchase ) of the ith commodity of the jth industry’s production. The column sums of  the  A matrix must all be less than one, since there are also the contributions of the primary inputs like labor, physical capital, other factors of production in the value of the sectoral productions  ( see the I/O tables in the section 4 below for further details ). Imports and production taxes are some other contributors. These contributions are not included in the  A matrix . We additionally define two (k*1) vectors, X and F:
                       X’ = ( x1  x2  ....     xk )    AND      F’ =  ( f1  f2  f3 ....  fk  )                                             (2)

where  X  and  F  are (k*1) column vectors representing the sectoral productions and  the final demands by the open sector and the foreign sector. 
   Examining the rows of the A  matrix, we see that the output level of each industry satisfies exactly the input requirements of all the industries, including itself as well as the final demand so that the demand driven model can be written as :
                      A(k*k)  X(k*1) +  F(k*1) =  X(k*1)                                                                                    (3)
2-1-b) THE SUPPLY-DRIVEN MODEL

     An alternative way of writing the production vector, X  is obtained by defining a matrix  B ( the output coefficient matrix ) in which the money flows contained in the cells of the I/O table are divided by the sectoral productions rowwise as opposed to the A matrix in which the elements were obtained by dividing them columnwise. The B matrix is :

                                   b11   b12  b13    .....    b1k 

                                   b21   b22  b23   ......    b2k                                                                                     (4)

                    B  =        b31   b32  b33    ......   b3k                  
                                   ......                     

                                   bk1   bk2  bk3 .....       bkk

   The entries of the  A matrix are said to be the input ( purchase ) coefficients whereas those of the  B matrix are the output ( sales ) coefficients. Since the rows of the I/O  table represent the intermediary sales of the same product to all other sectors, then it also seems reasonable to express them as percentages of its own production rowwise rather than in relationship with the various sectoral productions columnwise as in the case of a demand-driven model.

   Consequently we obtain the following equality for the supply-driven model :
                        X’(1*k)   =   X’(1*k) (B(k*k)   +  V(k*1)                                                                       (5)

where  V is the primary input row vector. In this formulation the primary input vector V, rather than the final demand vector F is the residual.
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2-2)  THE  MEASURES OF THE INTERSECTORAL  LINKAGES
  We will examine 3 different methods to measure the intersectoral linkages : the Chenery and Watanabe (1958) , the Rasmussen  (1958) and the Dietzenbacher and van der Linden (1997)  methods. An application of these methods to the Chinese economy is given for example in Andreosso, et al. (2000).
2-2-a)  THE CHENERY AND WATANABE METHOD

    Chenery and Watanabe (1958) made the first attempt to define the backward and forward linkages in internationally comparing the structures of productions. They suggested to use the column sums of the input coefficient matrix  A to measure the strengths of the backward linkages of the sectors.

                                           k
                   BL(CW) j  =   ∑  aij                            j=1,2,....k                                                                (6)
                                          i=1
   where BL(CW) j  denotes the backward linkage of the sector j according to The Chenery and Watanabe measure. Its value represents the sum of all the intermediary input requirements of the sector j , including itself in percentages of the jth sector’s total production. In other words, this is the portion of the jth sector’s total production which is not left over for the primary inputs ( value-addeds )

   Likewise the strenghts of the sectoral forward linkages are given by the row sums of the output coefficient matrix B :
                                         k

                FL(CW) i  =    ∑  bij                             i=1,2,.....k                                                                (7)

                                        j=1

   The value of the forward linkage for the sector i represents the ratio of the the ith sector’s total output used up in the intermediary consumption by all the sectors. In other words, this is the portion of the ith sector’s total production which is not left over for the final demand.
2-2-b) THE RASMUSSEN METHOD

   The Chenery and Watanabe method takes into account only the direct input requirements since neither the matrix  A nor  B  are the appropriate linear transformation matrices showing the static equilibrium conditions. Therefore if we are to examine the equilibrium values of the sectoral productions for given values of the final demands or the primary inputs then the equations (3) and (5) above must be solved.
  Solving the equation (3) by matrix inversion we obtain :
                                                                    -1

              X(k*1)   =    (   I(k*k) – A(k*k)  )        F(k*1)                                                                         (8)

   I(k*k) is an identity matrix of dimension k. The equation (8) gives the solution of  the total sectoral outputs for a given or anticipated final demand vector.
  Similarly solving the equation (5) :
                                                                              -1

              X’(1*k)   =  V(1*k) (  I(k*k) – B(k*k) )      .                                                                                 (9)
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   The supply- driven equation must also hold at the equilibrium, and must be considered as alternative to the 
 demand - driven model. The equation (9) gives the necessary total outputs for a given or anticipated primary input

 vector.
                                                                                                                                                    -1             

     Rasmussen (1956) pointed out to the importance of the Leontief inverse matrix,  ( I – A )      in interpreting the sectoral linkages. For instance, if the final demand of the first sector increases by one unit the static equilibrium gives :
                                                     -1

                     ∆ X    =     (  I  -  A  )    ∆ F                or ,     ∆ X  =   C    ∆ F

                     ∆x1           c11  c12  c13....   c1k         ∆f1                c11  ∆f1

                     ∆x2           c21  c22  c23 ..... c2k           0                  c21  ∆f1
                     ∆x3    =     c31  ....................c3k           0          =      c31  ∆f1
                      ......             ...............................            0                     ..........                                          (10)  

                     ∆xk           ck1  ck2 ............. ckk           0                  ck1  ∆f1
    where  cij’s are the elements of the Leontief inverse matrix  C and ∆x1 =  c11 ∆f1 is the total output requirement related to the change in the final demand of the first sector whereas  ∆x2 = c21 ∆f1, ∆x3 =  c31 ∆f1.... are the total output requirements needed from the other sectors. In other words, the current  or anticipated change in the final demand of the first industry creates changes in the production of the other industries in order to be able to receive the necessary inputs, and in turn it must supply further production of itself as an intermediary good to them to be used in their productions, and so on... Taking the change in the final demand of the first industry as one unit, the total change in all sectors’ outputs would then be equal to the sum of the elements of the first column of the Leontief inverse matrix. The  final demands of the other industries have similar repercussions.
  We also observe that this matrix can be approximated by :
                                          -1                       2      3

                 C    =    (  I – A )   =  (  I + A + A +  A  +........)                                                                 (11)

so that the equilibrium solution (10) above is actually obtained by an infinite series or rounds of input requirements, where in each round the necessary input requirements can be calculated when the previous periods’  are viewed as the new output requirements. In view of the nonnegativity of the elements of the  A matrix, each element  cij of the Leontief inverse matrix must necessarily be greater than the corresponding elements  aij of the input coefficient matrix  A, and consequently the elements of the former show the total requirements, both direct and indirect together, whereas those of the latter provide only the direct effect.
     In the Rasmussen method the backward linkages of the industries are defined based on the elements of the Leontief inverse matrix C . Their strengths are given by the column sums of  this matrix :
                                        k 
                    BL(R) j  =   ∑  cij                         j=1,2,....k                                                                    (12)

                                       i=1

   Defined this way as opposed  to the Chenery and Watanabe, the backward linkages of the sectors show the total effects of a unit change in the final demand of sector j on all the sectors’ productions both direct and indirect starting from an equilibrium as illustrated by the equations (10) and (11).
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  As for the definition of the forward linkages, one might try to use the row sums of the Leontief inverse matrix. However, this procedure is critisized by Jones ( 1976 ). He argued that such a measure would have deficiencies such as the double counting of the causal linkages since the Rasmussen  approach necessarily depends on the input coefficients and therefore shows the total effects on the supplier industries but not on the user ones. Consequently he suggested to make use of the supply-driven model of the section (2-1-b) where the output coefficients were introduced.
  Rewriting the equation (9) in differential form and using the first industry as an example :                                                           

  (  ∆x1 ∆x2 ∆x3....∆xk  )   =   ( ∆v1  0  0 ...... 0 )      z11   z12  z13 ......... z1k

                                                                                    z21   z22  z23            z2k

                                                                                    z31 ......                                                         (13)
                                                                                    ..............

                                                                                    zk1   zk2  zk3 ........   zkk

                                                    -1

    where the matrix  Z = ( I – B ).  We see that ∆x1 =  ∆v1 z11 is the total output requirement related to the change in the primary input of the first sector, whereas  ∆x2 = ∆v1 z12,   ∆x3 = ∆v1 z13 .... are the total output requirements needed from the other sectors for a given change in the primary input of the first sector, ∆v1. The other sectors can be interpreted in a similar way.
    Therefore the Rasmussen forward linkages revised by Jones is defined as :
                                            k

                    FL(RJ) i  =      ∑   zij                                 i=1,2,......k                                                    (14)

                                           j=1

                                                                                               -1

  where zij  is the ijth element of the matrix  Z  =  (  I  -  B  )  shown in the equations (9) and (13) above.

   The traditional measures of Chenery and Watanabe, and Rasmussen-Jones methods compute the effects of some given changes in the final demand or the primary inputs of a particular sector on all output levels. Therefore its relative share in the composition of the final demands and the primary inputs are not taken into 
account. Another method which claims to making up for this deficiency is the Dietzenbacher and van der Linden method (1997)
2-2-c)  THE DIETZENBACHER AND VAN DER LINDEN METHOD

    A different and new line of  approaching the search for a meaningfull measure is based on the so-called ‘extraction techniques’. The main idea of the extraction methods is to hypothetically extract a sector, or a part of it from the economy and then measure the influence of this extraction on the solution. We will use the Dietzenbacher  and van der Linden (1997) method as an example.

   Since the aim is to interpret the column or row sums of an appropriate matrix, then necessarily a unit increase in the final demand or primary inputs of  a particular sector must be considered . However such an approach intrinsically ignores the relative shares in the final demands or the value-addeds. Therefore comparing the equilibrium solution of the sectoral productions of the general model with that of the extracted sector model in relative terms may measure the ‘looked for’ contribution of the extracted sector in the economy.
     Following the Dietzenbacher and van der Linden, we will compare the output solutions of two formulations. For the backward linkages the solution of the system given by the equation (8) above, is compared to the following extracted model : 
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                                    0   a12  a13    .....    a1k 

              X*(1) =         0    a22  a23   ......    a2k           X*(1)    +   F                                                        (15)

                                    0   a32  a33    ......   a3k                 

                                     ............
                                    0   ak2  ak3 .....       akk

                                    or       X*(1)   =    A*(1)   X*(1)   +  F

    where for example we assume that the first sector is extracted and therefore buys no intermediary inputs from any production sectors. This is shown as a zero vector in the first column of the  A matrix. For a given final demand vector F , the equation (15) can be solved for the extracted model total output vector,  X*(1) :
                                                                   -1

                        X*(1)     =   (  I    -   A*(1) )       F                                                                                   (16)
   The total absolute backward linkages of the first sector, d(1) is  then defined as the sum of  the differences of the total output solutions of the complete model and the extracted model :
                        d(1)  =   u’(1*k)   ( X  - X*(1) )                                                                                       (17)

where u is a (k*1) unit column vector. A normalization is advised to eliminate the disparities between the volumes of the production sectors, and therefore the total absolute backward linkages are divided by the values of the sectoral productions. Consequently, the backward linkages for the Dietzenbacher and van der Linden method are obtained as follows :
                       BL(DL) j =  d(j) /  xj                                       j= 1,2,3.........k                                          (18)

    Similarly, using the supply-driven model of the section (2-1- b), the corresponding forward linkages can be obtained by comparing the complete model with the extracted model in which this time the sector i  is hypothesized not to sell any of its production to the other industries as intermediary inputs. Consequently the ith row of the  B matrix becomes a zero row vector. The normalized forward linkage measure is :
                     FL(DL) i  =  d(i) /  xi                                        i=1,2,3.........k                                            (19)

    We now proceed to the econometric model.

3) THE ECONOMETRIC PROBLEM 
3-1) THE MAXIMUM ENTROPY PRINCIPLE
   We will use a nonlinear criterion function, the Maximum Entropy ( ME ) measure to recover the unknown coefficients of the input/output tables following  Mittelhammer, Judge, Miller ( 2000 ) :
     H  =  -P1*ln(P1)  - P2*ln(P2)-  ..........- PK*ln(PK)                                                             (20)
   where K is the total number of parameters to be estimated, the P’s represent the probabilities between zero and one , and  ln(.) is the natural logarithm.
                                                                             -10-

   The entropy function becomes continuous in the probability variables at all points of its domain if we define  0*ln(0)=0, which is its limit at zero. However, it is not differentiable on any point of the probability axes. Its level curves are hyperbola-like curves, which can be obtained by numerically evaluating. It is strictly concave downward since its second derivative is negative in any single direction of its variables. 
  These features point to the fact that generally an interior solution must be seeked and the higher values of the entropy function imply the lack of information which must be balanced against the observed sample data constraints.

  We are maximizing the following entropy objective function 

H =  -P1*ln(P1)  - P2*ln(P2)-  ..........- (Pm*n)*ln(Pm*n)

Subject to the following consistency, 

x1* P1   + x2 * Pm+1  + x3*P2m+1  +  ....... + xn * Pm*(n-1)+1       =   ID1

x1* P2   + x2 * Pm+2  + x3*P2m+2  +  .................................             =   ID2

..............................

..............................

x1*Pm    + x2*P2m     + x3*P3m       +  ........+ xn * Pm*n                 =   IDm
and adding up conditions :

             P1      + P2      + P3.....................+ Pm         =     1                                                        
             Pm+1 +Pm+2  + Pm+3...............+ P2m       =     1

             ...............

             Pm*(n-1)+1 +..............................+ Pm*n     =    1                                                         

             and                 0<= P1, P2, P3,........Pm*n <=1                                                        (21)                                             
       where  m is the number of rows and  n is the number of columns. In terms of an Input/Output table, we prefer to reserve the last row to the sectoral value-added contributions so that  m = n+1. The x’s, the P’s and the ID’s are the total sectoral productions, the technical input coefficients ( first m-1 rows ) or the value-addeds  ( last row ), and the intermediary demands respectively for a demand driven model. Formulated this way, the sum of the probabilities in each column add up to one as required by the adding up conditions. The output coefficients of the supply-driven model can be obtained algebraically once the input coefficients are estimated from the demand-driven model.
     Since this is a constrained optimization problem, it can be solved by using the Lagrangian method. See Golan, Judge, and Robinson ( 1994 ) for the derivation of an intermediate solution in terms of the Lagrange multipliers which can then be solved by using a numerical method. An example using the Turkish  1998 Input/Output table is given in the section 5 below. Moreover in the appendix B, the sqpsolve optimization routine of the Gauss computer package used for our calculations is provided. 
3-2) THE CROSS ENTROPY PRINCIPLE
  If additionally an Input/Output table exists from a recent period, it may be used as a prior information in recovering the new table elements. See Golan, Judge, Robinson (1994), and Bera, Bilias (2002). The Cross Entropy ( CE ) may be stated as : 
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   Minimize
             CE =  P1*ln(P1/Q1)  + P2*ln(P2/Q2)+  ..........+ (Pm*n)*ln(Pm*n/Qm*n)                      (22)

subject to the data consistency and adding up conditions as in the equation  (21) .  In this case the Entropy distance between the priors  Q1, Q2, Q3.....Qm*n  and the unknown coefficients P1, P2, P3.... Pm*n is minimized. If an uninformative prior is used, Qi = 1/m    i=1,2...m  for each column,  then the Cross Entropy solution coincides with the Maximum  Entropy solution.
4)  THE DATA 

    In the Tables 1 and 2 below, we present the Turkish Input/Output data for the years of 1996 and 1998 respectively, published by the SIS aggregated over 5 industries:  Agriculture , Mining, Manufacturing & Energy, Construction and Services. The 1998 table has been published in August  2004 which is the latest available.
TABLE – 1    THE AGGREGATED TURKISH I/O TABLE, 1996 ( at producers’ prices,  billion TL )

                                                                                                                            Intermediary     Final          Total

                         Agriculture   Mining     Mnf/Energy Construction  Services      Demand        Demand    Production

                                                                                                                                                  ( - Imports)
	 Agriculture
	   753,594
	       995
	   705,746
	       6,880
	     72,942
	  1,540,157
	 1,943,648
	  3,483,805

	Mining
	          853
	       163
	   474,228
	     35,980
	     12,077
	     523,301
	   -295,338
	     227,963

	Mnf/Energy
	   378,586
	  26,037
	3,257,982
	   715,860
	1,399,370
	  5,777,836
	  4,262,326
	10,040,162

	Construct.
	      -
	     -
	       -
	        -
	     36,687
	       36,687
	  1,927,769
	  1,964,456

	Services
	   326,937
	  21,429
	1,293,310
	   327,411
	1,905,285
	  3,874,372
	  7,994,654
	11,869,026

	Total Inputs
	1,459,971
	  48,625
	5,731,267
	1,086,131
	3,426,360
	11,752,353
	15,833,059

    ( GDP )
	27,585,412

	Gross Value Added
	2,388,842
	181,974
	4,278,494
	   862,146
	8,121,604
	15,833,059

   ( GDP )
	
	

	Total Production
	3,848,813
	230,599
	10,009761
	1,948,276
	11,547,963
	27,585,412
	
	


 SOURCE : SIS

    The gross value-added  ( 7th row )  in the Table – 1  include the taxes less subsidies on production, imports, the consumption of fixed capital, the compensation of employees and the operating surplus. The row and the column sums are not exactly equal. For instance, the sectoral output of the Agriculture is 3,483,805 billion TL when calculated rowwise using the expenditures approach on the final goods and services, whereas its value is 3,848,813 billion TL when added columnwise using the value-added approach. Similar differences also exist for the other sectors. Nevertheless the total production of all the sectors in the macroeconomy is the same, 27,585,412 billion TL for both approaches.
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TABLE – 2   THE AGGREGATED TURKISH I/O TABLE, 1998 ( at basic prices,   billion TL )

                                                                                                                                  Intermediary    Total          Total
                           Agriculture    Mining    Mnf/Energy Construction  Services     Demand            Final          Uses    
                                                                                                                                                         Uses
	Agriculture
	  1,554,708 
	       4,085
	  2,277,234
	     18,224       
	     226,500   
	    4,080,752
	  6,405,861
	  10,486,613

	Mining
	            604
	          261
	  1,400,045
	   134,715
	       37,169
	    1,572,793  
	     130,817
	    1,703,609

	Mnf&Energy
	     943,055
	     90,616  
	11,389,920
	2,769,597
	  4,184,827
	  19,378,015
	24,275,537
	  43,653,552

	Construction
	            519
	        -
	         7,193
	       3,215
	     166,339
	       177,267
	  7,647,029
	    7,824,296

	Services
	     774,994
	   106,732
	  3,894,327
	1,008,377
	  6,517,846
	  12,302,276
	30,154,852
	  42,457,128

	Total Uses At  Basic prices
	  3,273,881
	   201,695
	18,968,718
	3,934,128
	11,132,681
	  37,511,103
	68,614,095
	106,125,198

	Taxes Less Subsidies on Products
	     182,900
	     19,048
	     563,269
	   135,811
	  1,019,537
	    1,920,565
	  3,799,916
	    5,720,480

	Total Intermediate Consumption
	  3,456,780
	   220,743
	19,531,987
	4,069,938
	12,152,219
	  39,431,668
	72,414,011
	111,845,679

	Gross Value Added
	  6,457,470
	   520,316
	12,806,744
	3,704,380
	28,002,632
	  51,491,542
	
	

	Total Output
	  9,914,250
	   741,059
	32,338,731
	7,774,319
	40,154,850
	  90,923,210
	
	

	Imports
	     572,362
	   962,550
	11,314,820
	     49,977
	  2,302,278
	  15,201,988
	
	

	Total Supply
	10,486,613
	1,703,609
	43,653,552
	7,824,296
	42,457,128
	106,125,198
	
	


SOURCE : SIS

   The format of the 1998 Table, the Table – 2  is a little diffrent from that of the 1996 Table in three respects. Firstly, unlike the 1996 Table, the column sums ( the Total Supply ) and the row sums ( the Total Use ) are now exactly equal, and each shows the Total  Supplies ( the sectoral productions plus imports ) rather than only the sectoral productions. Secondly, the Imports of goods and services ( 11th row )  enter the 1998 Table as a separate row rather than being subtracted from the Final Demand column as in the 1996 table. Therefore, the Total Use ( the last column ) and the Total Final Uses ( the column before the last ) include the Imports. Thirdly, the Taxes Less Subsidies on Products ( 7th row ) which constitutes a part of the GDP are not included in the Gross Value Addeds of the sectors, but as a separate row. The second and the third amendments can be checked by subtracting the Imports,  15,201,988 billion TL from the Total final Uses,  68,614,095 billion TL to obtain the GDP,  53,412,107 billion TL from the expenditures side which is exactly equal to the GDP calculated from the value added side as the sum of the Gross Value Added,  51,491,542 billion TL and the Taxes Less Subsidies on Products,  1,920,565 billion TL. In short, the sectoral  Imports column of the 1996 Table is carried over to the bottom of the 1998 Table as an additional row.
     The Table – 3  below  shows the technical input coefficients of the 1998 Input/Ouput Table . These coefficients are calculated by dividing the sectoral flows by the Total Outputs ( column sums ) given in the Table – 2. An additional row ( 6th row ) is added to represent the sectoral value-addeds including the taxes less subsidies on products to bring it to the same format of the 1996 Table. Consequently, the 6*5 technical input coefficients augmented by sectoral value-addeds data matrix is :
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TABLE – 3   THE TECHNICAL INPUT COEFFICIENTS OF THE AGGREGATED TURKISH I/O TABLE, 1998

                      CALCULATED FROM THE TABLE – 2 
                           Agriculture         Mining             Mnf&Energy       Construction       Services
	0.157
	0.006
	0.007
	0.002
	0.006

	0
	0
	0.043
	0.017
	0.001

	0.095
	0.122
	0.352
	0.356
	0.104

	0
	0
	0
	0
	0.004

	0.078
	0.144
	0.12
	0.13
	0.162

	0.67
	0.728
	0.413
	0.494
	0.723


5) THE ECONOMETRIC  RESULTS

     Here we restate the econometric model of the section 3 , with  m=6 and  n=5 :
                                       A(6*5)    X(5*1)       =       ID(6*1)                or,      

      
            P1   P7   P13  P19   P25              9,914,250                            4,080,752
            P2   P8   P14   .....   P26                 741,059                            1,572,793
            P3   P9   P15   .....   P27             32,338731            =             19,378,015                                     
            ..................                                   7,774,319                               177,267

            ..................                                  40,154,850                         12,302,276
            P6   P12  P18  P24  P30                                                         53,412,107                           (23)

     where  A  is the  (6*5)  technical input coefficients  ( first 5 rows ) and the value-addeds  ( last row ) matrix of the relevant Input/Output Table ( the Table – 3 in this case ),  X is the (5*1) sectoral production vector, and  ID is a  (6*1) intermediary demand vector augmented by the GDP, which is  53,412,107 billion TL  as the last element. The technical coefficients (the first 5 rows ) and the parameters of the last row : P6, P12, P18, P24 and P30 of  the A matrix, are unknown and therefore are the parameters of interest to be estimated from the econometric model based on the information available for the marginals ( columns and rows totals ) of the Table – 2. 
   In practice, the availability of the degree of information about the marginals, the X ( the column totals ) and the ID ( the row totals ) vectors is an extremely important isue. Both of these vectors are unknown for a year succeeding an I/O year. However  the GDP is calculated every year according to the expenditures approach, and therefore the last element of ID vector is known. The first 5 elements of the ID vector is simply the difference between the X vector and the final demand vector of the Table – 2, or the difference  between  the Total Use and the Total Final Uses of the Table – 3. Therefore, the only unknown marginal is the X vector. We suggest that this vector be estimated using some proxy/instrumental variables like the sectoral production indices before using our econometric approach. 
    In this paper, our primary concern is the econometric recovery of the technical input coefficients of  the 1998 I/O table, the comparison of the estimated coefficients with the announced elements of this table, the calculation of the estimated linkages and an interpretation of the 3 linkage measures mentioned above. 
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    Using the model restated above, we first estimated the unknown technical coefficients of the 1998 I/O table
( Table – 3 ) by using the Maximum Entropy (ME) objective function subject to the consistency and the adding up constraints, the equation (23). Using the computer code given in the appendix  B,  Program – 1 –  Maximum Entropy, we obtained a squared error measure :

                                             30                     2

                                 SEM = ∑ (Pi – Pi(ME))   / 30 )  value of  0.003195, along with a value of 5.6206
                                            i=1                                                          
for the objective function. To improve on the results we incorporated the coefficients of the year of 1996 as a prior information to be used in the Cross Entropy (CE) estimation of the coefficients of the year of  1998. These estimates are shown in the Table – 4, below.
TABLE – 4   THE CROSS ENTROPY ESTIMATES OF THE TECHNICAL INPUT COEFFICIENTS OF 

                      THE AGGREGATED TURKISH I/O TABLE, 1998

                                  Agriculture            Mining         Mnf&Energy     Construction       Services

	0.168
	0.005
	0.068
	0.003
	0.005

	0.001
	0.001
	0.043
	0.016
	0.001

	0.087
	0.145
	0.344
	0.335
	0.117

	0.001
	0.001
	0.001
	0.001
	0.003

	0.074
	0.119
	0.131
	0.152
	0.151

	0.67
	0.728
	0.413
	0.494
	0.723


      Note that not all the estimates are drawn towards the priors ( not shown ). A SEM value of 0.000141, which is lower than 0.003195 indicates that the Cross Entropy (CE) method using an informative prior has improved the estimation results. A value of – 0.0316 is found for the Crosss Entropy objective function and a computer code in Gauss , Program – 2 – Cross Entropy is given in the appendix  B.

6) THE ECONOMIC IMPLICATIONS
   In this section, we return to the calculation and interpretation of the various linkage measures of the section 2 above of the macroeconomic  I/O model based on the Table-3  and their comparison  based on the econometric estimates obtained by the Cross Entropy method.

6-1)  THE ECONOMIC INTERPRETATION OF THE INTERINDUSTRY STRUCTURE OF THE 
         1998 I/O TABLE

  In the Table – 5 below, we show the calculated values of the backward and forward linkages of the 3 methods : the Chenery and Watanabe, the Rasmussen and the Dietzenbacher and van der Linden, based on the Table – 4.  An example of the calculations carried out in Eviews is shown in the appendix B,  Program – 3 – Chenery and Watanabe.
                                                                                    -15-

TABLE – 5           THE BACKWARD AND FORWARD LINKAGES OBTAINED 
                                       FROM THE CROSS ENTROPY ESTIMATES 
                                     Type of
  Method                       linkage               Agriculture            Mining       Mnf&Energy     Construction       Services

	CHENERY and WATANABE
	Backward
	     0.33
	      0.27
	     0.58
	      0.51
	    0.28

	RASMUSSEN
	Backward
	     1.56
	      1.48
	     2.09
	      1.96
	    1.48

	DIETZENBACHER and van der LINDEN
	Backward
	     0.46
	      0.47
	     0.67
	      0.96
	    0.39

	CHENERY and WATANABE
	Forward
	     0.41
	      2.12
	     0.60
	       0.02
	    0.31

	RASMUSSEN-JONES
	Forward
	     1.80
	      5.21
	     2.09
	       1.04
	    1.52

	DIETZENBACHER and van der LINDEN
	Forward
	     0.67
	      4.17
	     0.67   
	       0.04    
	    0.43  


   Examining the backward linkages : the first 2 rows of the Table – 5, we notice that the values of  the linkage measures for the Rasmussen method are all above those of the Chenery and Watanabe method for all the 5 sectors  since while the former reflects both the direct and the indirect input requirements, the latter gives only the direct

requirements of a unit change in the final demand of the particular sector on the total outputs ( section 2-2 ).  To observe the magnitudes of the indirect effects we must first subtract 1 from the second row and take the difference with the corresponding value given in the first row.  For instance, for a unit increase in the final demand of the Agricultural industry,  0.33 unit is the direct or first round effect on the total sectoral outputs and  1.56 - 1 – 0.33 = 0.23 unit is the sum of the indirect or second round  effects on the total outputs. Using the equation (11) of the section 2-2-b above, it is possible to calculate  ( not shown ) the distribution of the required total sectoral production increases in each industry : Agriculture 1.204, Mining 0.009, Manufacturing & Energy 0.202, Construction 0.0, and Services 0.143. This sum which is 1.558, is approximately equal to 1.56 since we only used the first ten rounds in our calculations. We notice that almost no further output is required in either the Mining nor the Construction industries since these sectors have near zero input coefficients for the production of the Agricultural industry. As a matter of fact, the Construction industry’s sales to all other industries are very low, whereas those of the Mining are similar, except to the Manufacturing & Energy industry which consumes most of them. 
    A current and a very hot topic in Turkey is the fast development of the Contruction industry mostly due to the private bank’s steadily increasing mortgage loans during the past years. Especially the retail industry is currently suffering very badly since the payments for this type of  investment expenditures crowd out all kinds of  consumption expenditures like furniture, curtains... with many main-street or smaller shops closing down.  Examining the input coefficients of the  Table – 4  we see that the Construction industry activates firstly the Manufacturing & Energy ( 0.335 ) and secondly the Services ( 0.152 ) with a value-added coefficient of 0.4994. As of now, the value-addeds of the entrepreneurs do not seem to have been reflected into their consumption expenditures considering their financial difficulties devoted to continuing construction services. 
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Furtheremore, the Manufacturing industry in turn activates mostly itself in the form of intermediate goods 
( 0.344 ) except for the Services ( 0.131 ). Therefore, the pull in demand in the Construction industry seems to activate only the Manufacturing & Energy sector which is self input requiring. The longer run prospects which is given by the Rasmussen backward linkage is more promising :  0.96 versus a 0.51 for the initial stimulis. 
   Additionally it is important to incorporate the relative sizes of the sectoral final demands or value-addeds to be able to measure the total impact on the economy. The Dietzenbacher and van der Linden method is one of the methods that tries to include this aspect into the analysis by considering the extraction approach ( Section 2-2-c ).
     The backward linkage measures of the Dietzenbacher and van der Linden method are calculated in the third row of the Table – 5 . We observe that the values for this method are in between those obtained from the Chenery and Watanabe, and the Rasmussen method for all the 5 sectors. Although it is not easy to compare directly this 
method theoretically with the first two methods, further calculations of ours ( not shown ) indicated that in general the sectoral output effects of the Dietzenbacher and van der Linden method closely resemble those of the Rasmussen method. For example in the Construction industry, we calculated the sectoral output effects of the total effect of 0.96 to be as follows : Agriculture 0.0558, Mining 0.044,  Manufacturing & Energy 0.6087, Construction 0.002, and Services 0.255 for the Dietzenbacher and van der Linden method. These values are approximately the fourth column of the Leontief inverse matrix which are the Rasmussen values for this particular industry.
      As a conclusion for the data at hand, we can state that the sectoral differences in the final demand vector which are pretended to be taken into account in the correct manner by the Dietzenbacher and van der Linden method  compared to the Rasmussen method do not change the backward linkage values at all in two sectors, namely the Mining and the Construction industries ( after the 1 is taken into account ) , relatively slightly in the Agriculture : 0.56 versus 0.46  and Services: 0.48 versus 0.39. The major difference appears in the Manufacturing&Energy industry, 1.09 versus 0.67 . This sector also happens to possess one of the two strongest input coefficients of the the big industries : Services 0.131 and Manufacturing&Energy 0.344, in the Table – 4 above  in addition to being a big industry itself.
   The last 3 rows of the Table – 5  show the forward linkages of the same threee methods based on the supply-driven model.  Recall that this time we are interested to have a measure of the industries’ sales to the others and hence we are examining the row structure of the 1998 Input/Output table. The 4th row of this table gives the forward values for the Chenery and Watanabe method. We see that all the values are below one,  since the industries’ sales are considered in percentages of their own productions, except for the Mining industry where the linkage value is 2.12.  This result is realised since the Mining is a net importing industry, which can be seen from the Table – 2 in which this industry’s total intermediary consumption  in the production of the other industries
( its sales ) ,  1,572,793 billion TL  is greater than its total domestic production, 741,059 billion TL. The 5th row of the Table – 5 shows the Rasmussen-Jones values which include the indirect effects as well. These exceed the values for the Chenery and Watanabe method which show only the direct effects of a unit change in the value-addeds of the 5 industries, even when the initial stimuli ( the 1’s ) are suppressed in the Rasmussen-Jones values. 
   The last row of the Table – 5 provides the forward linkage measures of the Dietzenbacher and van der Linden method. These values are again in between those of the Chenery and Watanabe, and the Rasmussen-Jones methods, as for the backward linkage values for all the sectors. 
   In the next section we will provide the econometric estimate counterparts of these linkage measures calculated from the announced and therefore known final demands and the sectoral productions by the SIS.
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6-2 ) THE CROSS ENTROPY COUNTERPARTS OF THE LINKAGE VALUES
    In the Table – 6  below, we present the estimated Cross Entropy values of the backward and forward linkages according to the Table – 4.
TABLE – 6   THE CROSS ENTROPY ESTIMATES OF THE BACKWARD AND FORWARD LINKAGES                 

                      OBTAINED FOR THE 1998 TURKISH ECONOMY

Cross Entropy              Type of 
Estimate of                   Linkage               Agriculture            Mining         Mnf&Energy      Construction       Services

	CHENERY and WATANABE
	Backward
	     0.331
	      0.271
	     0.587
	      0.507
	    0.277

	RASMUSSEN
	Backward
	     1.556
	      1.49
	     2.082
	      1.953
	    1.483

	DİETZENBACHER and van der LINDEN
	Backward
	     0.453
	      0.43
	     0.673
	      0.946
	    0.396

	CHENERY and WATANABE
	Forward
	     0.413
	      2.113
	     0.6
	       0.023
	    0.306

	RASMUSSEN-JONES
	Forward
	     1.801
	      5.21
	     2.09
	       1.041
	    1.526

	DIETZENBACHER and van der LINDEN
	Forward
	     0.652
	      4.093
	     0.677
	       0.031
	    0.43


   The Cross Entropy estimates of both the backward and the forward linkages are very close to their respective values shown in the Table – 5 calculated from the 1998 I/O table. 
7)   THE CONCLUSION 
    We started by providing a quite extensive review of the history of the GNP calculations in Turkey with some specific sectoral examples ( fishing, construction and livestock ) and their relationships with the  Input/Output tables . With a solid understanding of the 3 methods of calculating the GNP
 ( expenditures, value-added and incomes approaches ), and the structure of the Input/Output tables, we have applied the Maximum Entropy and the Cross Entropy estimation methods in recovering and processing the technical coefficients of the 1998 Turkish Input/Output table with some assumptions about the sectoral production functions. Forcefully the estimation procedure was based on the data of some aggregated industries which are comprised of further diverse micro behaviours and fixities. The linearity of the aggretated production functions made the introduction of the probability distributions of the technical coefficients possible. 
    The Cross Entropy updating  process has provided better estimates for the table elements compared to the Maximum Entropy estimation based on the squared error measure in our underdetermined macroeconomic system which would be unsolvable by direct matrix operations due to the large number of unknown variables. 
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The results of the Cross Entropy method agree with the officially published figures. Therefore we suggest that the Cross Entropy estimation procedure to recover the technical coefficients of the I/O tables should be considered seriously as an updating and correcting process, rather than applying some backward looking matrix operation which was used traditionally.
    Various mathematical discussions of the sectoral linkage measures and their interpretations based on this table were also discussed. We have found that, in general the Dietzenbacher and van der  Linden method’s linkage values are in between those of the Chenery and Watanabe, and the Rasmussen methods both looked at from a backward or forward perspective.
   The availability of the information about the marginals, the X ( the column totals ) and the ID ( the row

 totals ) vectors is an extremely important isue. Both of these vectors are unknown for a year succeeding an I/O year. However  the GDP is calculated every year according to the expenditures approach, and the ID vector is simply the difference between the X vector and the final demand vector. Therefore, the only unknown marginal left is the X vector. We suggest that this vector be estimated using some proxy/instrumental variables like the sectoral production indices.

  The governmental agencies such as the SIS may choose to use the statistical procedures outlined in this paper which incorporates the current information in announcing some current statistics. Incorporating the current information may be a valuable help before the revision process at a later stage.

 APPENDIX  A
       We will give 2 more examples showing how the sectoral value-addeds are calculated by subtracting the sectoral input ( cost ) estimates from the sectoral output( production ) figures by the SIS during an I/O year.
       The first example of the calculation procedures of the SIS is about the Construction industry. The output of the Construction industry is calculated based on the number of the construction registrations and the building permissions of the State Construction Statistics Directorate. The estimated output value of the 
completed buildings in the relevant year is calculated based on the assumption that the constructions will be completed in at most 5 years and they were started in the year in which the permissions were acknowledged. The input data of the sector is based on the area/square meter average cost estimates. An overall 25 % profit rate estimated by The Department of Public Works is added to arrive to the total output value of this sector even though the types of buildings differ. Additional input ( cost ) judgements come from the Survey of the Construction Industry Input Dispersions results.

     The second example is about the production values of the live-stock industry of the 1996 Input/Output tables which were based on the estimated number of animals in the year of 1995. The categorical output calculations on each type of animal were based on the following variables ; milk, wool, clothhair, mohair, fertilizer, body weights, prolificacy rate. The input data was supplied from two sources ; the 1990 Plant and Bestial Products Inputs and Marketing Survey, and the 1996 Manufacturing Industry estimates. The milk reserved by households with the intention of further production is calculated as an input, whereas the cheese, yogurt and butter production values were ouputs. 

   The value-added calculation requires the exact inputs ( costs) of the intermediary goods used in the production. This detailed surveying takes a great deal of the SIS’s personnel’s time and therefore not conducted every year. Moreover, it is believed that the structure of the industries in terms of the sectoral fixed investments and the number of firms  do not change much in a year or so, and therefore the expensive and detailed data collection about the inputs can be conducted less frequently. 
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APPENDIX B ( COMPUTATIONAL NOTE )
    PROGRAM – 1 – MAXIMUM ENTROPY

new;

sqpSolveSet ; 

colsum = { 9914250, 741059 , 32338731, 7774319, 40154850 };

rowsum = { 4080752, 1572793 , 19378015 , 177267, 12302276, 53412107 };

  proc entropy(p);

retp( p'ln(p));   

  endp;     

_sqp_A = (colsum[1]*eye(6)~colsum[2]*eye(6)~colsum[3]*eye(6)~colsum[4]*eye(6)~colsum[5]*eye(6)) | (ones(1,6)~zeros(1,24)) |(zeros(1,6)~ones(1,6)~zeros(1,18)) | (zeros(1,12)~ones(1,6)~zeros(1,12)) | (zeros(1,18)~ones(1,6)~zeros(1,6))|(zeros(1,5)~1~zeros(1,24)) |(zeros(1,11)~1~zeros(1,18))|(zeros(1,17)~1~zeros(1,12))|(zeros(1,23)~1~zeros(1,6)) ; 

_sqp_B = rowsum |1 |1 |1 |1 |0.67 |0.728|0.413|0.494; 

_sqp_Bounds= { 0.001 0.999 };    

start = ones(30,1)/6; 

{phat,f,lagr,ret}=sqpsolve(&entropy,start); 

 actual = {0.157, 0, 0.095, 0,0.078 , 0.67, 0.006, 0, 0.1,0,0.144,0.728,0.07,0.043,0.352,0,0.12,0.413,0.002,0.017,0.356,0,0.13,0.494,0.006,0.001,0.104,0.004,0.162,0.723 };

y = (phat-actual)^2/30;

sem = cumsumc(y);

print sem;

   PROGRAM – 2 – CROSS ENTROPY

new;

sqpSolveSet ; 

colsum = { 9914250, 741059 , 32338731, 7774319, 40154850 };

rowsum = { 4080752, 1572793 , 19378015 , 177267, 12302276, 53412107 };

  proc entropy(p);

 retp (p[1]*ln(p[1]/0.196)+p[2]*ln(p[2]/0.001)+p[3]*ln(p[3]/0.098)+p[4]*ln(p[4]/0.001)+p[5]*ln(p[5]/0.085)+p[6]*ln(p[6]/0.67)+p[7]*ln(p[7]/0.004)+p[8]*ln(p[8]/0.001)+p[9]*ln(p[9]/0.113)+p[10]*ln(p[10]/0.001)+p[11]*ln(p[11]/0.093)+p[12]*ln(p[12]/0.728)+p[13]*ln(p[13]/0.071)+p[14]*ln(p[14]/0.047)+p[15]*ln(p[15]/0.325)+p[16]*ln(p[16]/0.001)+p[17]*ln(p[17]/0.129)+p[18]*ln(p[18]/0.413)+p[19]*ln(p[19]/0.003)+p[20]*ln(p[20]/0.018)+p[21]*ln(p[21]/0.367)+p[22]*ln(p[22]/0.001)+p[23]*ln(p[23]/0.168)+p[24]*ln(p[24]/0.494)+p[25]*ln(p[25]/0.006)+p[26]*ln(p[26]/0.001)+p[27]*ln(p[27]/0.121)+p[28]*ln(p[28]/0.003)+p[29]*ln(p[29]/0.165)+p[30]*ln(p[30]/0.723) );   

  endp;     

_sqp_A = (colsum[1]*eye(6)~colsum[2]*eye(6)~colsum[3]*eye(6)~colsum[4]*eye(6)~colsum[5]*eye(6)) | (ones(1,6)~zeros(1,24)) |(zeros(1,6)~ones(1,6)~zeros(1,18)) | (zeros(1,12)~ones(1,6)~zeros(1,12)) | (zeros(1,18)~ones(1,6)~zeros(1,6))|(zeros(1,5)~1~zeros(1,24)) |(zeros(1,11)~1~zeros(1,18))|(zeros(1,17)~1~zeros(1,12))|(zeros(1,23)~1~zeros(1,6)) ; 

_sqp_B = rowsum |1 |1 |1 |1 |0.67 |0.728|0.413|0.494; 

_sqp_Bounds= { 0.001 0.999 };    

start = ones(30,1)/6; 

{phat,f,lagr,ret}=sqpsolve(&entropy,start); 
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 actual = {0.157, 0, 0.095, 0,0.078 , 0.67, 0.006, 0.1,0,0.144,0.728,0.07,0.043,0.352,0,0.12,0.413,0.002,0.017,0.356,0,0.13,0.494,0.006,0.001,0.104,0.004,0.162,0.723 };

y = (phat-actual)^2/30;

sem = cumsumc(y);

print sem;

     PROGRAM – 3 – CHENERY AND WATANABE 

matrix(5,5) Acoef

matrix(5,5) Bcoef

vector(5) valad

valad.fill 6640370,539364,13370013,3840191,29022169

vector(5) fdem

fdem.fill 6405861,130817,24275537,7647029,30154852

vector(5) output

output.fill 9914250, 741059, 32338731, 7774319, 40154850

 Acoef.fill 1554708/9914250,604/9914250,943055/9914250,519/9914250,774994/9914250,4085/741059,261/741059,90616/741059,     0,106732/741059,2277234/32338731,1400045/32338731,11389920/32338731,7193/32338731,3894327/32338731,18224/7774319,134715/7774319,2769597/7774319,3215/7774319,1008377/7774319,226500/40154850,37169/40154850,4184827/40154850,166339/40154850,6517846/40154850

Bcoef.fill  1554708/9914250,604/741059,943055/32338731,519/7774319,774994/40154850,4085/9914250,261/741059,90616/32338731, 
0,106732/40154850,2277234/9914250,1400045/741059,11389920/32338731,7193/7774319,3894327/40154850,18224/9914250,134715/741059,2769597/32338731,3215/7774319,1008377/40154850,226500/9914250,37169/741059,4184827/32338731,166339/7774319,6517846/40154850

  for !i=1 to 5

  scalar blchw{!i} = acoef(1,!i)+acoef(2,!i)+acoef(3,!i)+acoef(4,!i)+acoef(5,!i)

  scalar flchw{!i} = bcoef(!i,1)+bcoef(!i,2)+bcoef(!i,3)+bcoef(!i,4)+bcoef(!i,5)

  next

vector (5) test1

vector(5) test2

test1 = acoef*output+fdem

test2 = @transpose(bcoef)*output+valad
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                                                                        ÖZET
                          Leontief  Input/Output modelinde Türk ekonomisinin Entropi  tahmini 

                                                   ve sektörlerarası bağlantılarının yorumu 

          Bu çalışma 1998 Türkiye Input/Output tablosunun üretim katsayılarını Maximum Entropy ve Cross 

          Entropy  ekonometrik yöntemleriyle tahmin etmektedir. Türkiye Gayri Safi Milli Hasılasının 
          hesaplanması ve Input/Output tablolarının önemi tarihsel bir bakış açısından ele alınmıştır. 1998   

          Türkiye I/O tablosuyla ilgili çeşitli sektörlerarası bağlantılar tahmin edilmiş ve yorumlanmıştır. 

          Çalışma I/O tablolarına dayanan GSMH gibi bazı istatistiklerin kamuoyuna duyurulmasında güncel 

          bilgilerin dahil edilmesinin önemini vurgulamaktadır.
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