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Structural analysis of the Indian economy in the conventional and augmented input-output frameworks
Abstract

The paper attempts to explore the structural changes of the Indian economy over the decade of the 1980’s through 2006(7). Along with the Conventional Input-Output open model the structural relationships have been studied in an Augmented Input-Output framework. In the Augmented model the private consumption demand for the non-durable consumer goods is endogenised while the other components of final demand are treated as exogenous. The structure of the Indian economy has been studied by identifying the key sectors of the Indian economy using weighted backward and forward linkage measures. The results are found to be different in two models. The results based on the Conventional model reveal structural change towards more or less modern production structure of the Indian economy while those based on the Augmented model reflect traditional and service oriented along with modern industry oriented character of the Indian economy. The Augmented model shows fewer variations in the linkages and the resulting key sectors of the economy while rendering the economy traditional and service oriented along with a modern industry oriented character. The policy implications based on two models do differ. The results based on the Conventional method suggest the policies that would focus more on industrial sectors. On the other hand, augmented model suggest that importance should be given to the traditional, service oriented as well as modern industrial sectors. Thus the Augmented input-output model seems to reflect better, the structural change of a developing country like India where different industries are not as interrelated as they are in a developed country. Thus, the choice of the method of structural analysis for an economy is an important research agenda in the literature on structural studies.
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1.INTRODUCTION  

Input-Output methodology developed by Leontief (1951) offers important insights into the structure of an economy. The concept of inter-industry linkages based on this methodology is often used for assessing the impact associated with the growth of a particular sector. Conventionally, the sectoral linkages are measured within the Leontief Input-Output Open framework, where the final demand comprising household expenditure, government expenditure, capital formation and net export is treated as exogenous. Since in the Conventional computations of the inter-industry linkages the final demand is an exogenous component of the Input-Output structure, the linkages estimated in this framework are based on the inter-industry technological relations alone. In the developing economies the inter-industry relations are usually found to be relatively less compared to the developed countries(1). In this circumstance, it may not be adequate to measure the linkages of various sectors of a developing economy in the Conventional framework as the interconnectedness among the sectors may not be properly reflected if the linkages are estimated using technical relations only. As pointed out by Cochrane(1990) the importance of the household sector as an intermediate sector is not adequately addressed in the literature on the structural analysis(Miyazawa,1976; Hewings, 1982). This investigation is more important for the developing countries whose economic structures are less interrelated and interconnected (Bulmer-Thomas, 1982). The alternative approach addresses this aspect i.e. the importance of the household sector in calculating the linkage indices.

In the alternative approach the input-output model is slightly modified endogenising partially the vector of the consumption expenditure of the household sector. It is reasonable to assume that there is a relationship between some elements of final consumption demand such as non-durable goods consumed by households and total factor costs as there is between elements of intermediate products and total output. Leontief’s original idea of treating household sector as an industry which transforms fixed amount of final output into labour may be modified. It seems more reasonable to think that everyday needs of the household for non-durable consumers goods and services move in a simple relationship with income, whereas needs for durable consumer goods are more or less determined by long term factors (Ghosh, 1964). In this framework the vector of private consumption expenditures on the non-durable goods and services, which are simple direct function of the Household income, is endogenised into the Input-Output transaction matrix and thereby the model is made partially closed. This process results in an Augmented Input-Output matrix, increasing the number of rows and columns by one each. While the additional column consists of private consumption expenditures on non-durable consumer goods and services, the value added by these sectors are the elements of the additional row. The inclusion of this new household sector incorporates a plausible behaviourial specification of the general equilibrium situation portrayed by the input-output system. It is also in consonance with our familiar notion that consumption expenditure is a function of household income. Hence, the construction of the Augmented I-O matrix incorporates behaviourial elements into the otherwise purely technical input-output coefficient. This, in turn, is expected to generate better measures of linkages of the different sectors of the economy than the conventional one especially for the developing economies (Ghosh and Chakraborty, 2005). The model is elaborated in the following section.

Several studies on structural linkages were conducted for the Indian economy over the years. The pioneering studies include those by Bharadwaj (1966), Hazari (1970) and Hashim (1971). The other researches in this field are conducted by Mehta (1977), Venkatramaiah and Argade (1979), Saxena and Bhatnagar (1987), Saxena and Dhawan (1992), Sastry, Singh, Bhattacharya and Unnikrishnan (2003). All the above-mentioned studies are based on the Conventional Input-Output Open Model while very little attempt has been made to use the Augmented Model to measure the sectoral linkages for India. Following the ideas of Ghosh (1964) and Cochrane (1990), Ghosh and Chakraborty (2005) conducted a structural analysis using the Conventional and Augmented input-output matrix methods for the developing country Sri Lanka. The current paper aims at exploring the structure of the Indian economy within the Conventional and Augmented frameworks using the Input-Output Tables from 1983-84 to 2006-07 and makes a comparison of the inter-industry linkages, as measured by the two models. In this paper we will first estimate the sectoral linkages and identify the key sectors using the Conventional model and then see how far the results are changed when the same measures are applied in the Augmented model. 

In the study we have used the Input-Output Transaction Tables for 1983-84, 1993-94,  1998-99, 2003-04 and 2006-07  prepared by Central Statistical Organization. While the tables of 1983-84, 1993-94 and 1998-99 are each based on 115 sectors, the tables of 2003-04 and 2006-07 contain 130 sectors each. The original tables have been made comparable by using the concordance table published by the Central Statistical Organization. Further, each table has been converted into constant prices of 1993-94 aggregated into 70 sectors for comparability. The price indices are calculated by using the sector-wise data on GDP at current and constant prices with 1993-94 base sourced from National Account Statistics for the period 1983-84 to 2006-07. The price indices are calculated by using the sector-wise data on GDP at current and constant prices with 1993-94 base sourced from National Account Statistics for the period 1983-84 to 1998-99. 

The subsequent three sections of this paper are arranged as follows. Section 2 presents the methodology. Section 3 explains the empirical results. Finally, the section 4 concludes the paper.

2. METHODOLOGY

2.1 CONVENTIONAL INPUT – OUTPUT MODEL

Input-Output model depicts the monetary flow of goods and services throughout the economy (Blair and Miller, 2009). All the sectors in the economy purchase goods from one another and use these goods as intermediate input in the production of the final products. In the Conventional Input – Output model the production of output of each sector is just sufficient to meet the input requirements of all sectors including itself as well as the final demand of the open sector. The input-output model is therefore represented as,


                                          x = X e + D                                           (1)

where X is the transaction matrix of order (n x n), e is the unit vector of order  (n x 1) and D and x are the (n x 1) order final demand vector and (n x 1) order gross output vector respectively. The components of final demand are private consumption demand, government consumption demand, gross capital formation and net export. Each sector is assumed to require the intermediate inputs in fixed proportion to its own output, i.e.                              

                                                       A=X x^ -1                                                  (2)

where A is the Input-Output Technical Coefficient matrix of order (n x n) and x^ is a diagonal matrix of gross outputs. Therefore, two interacting forces originated from the supply and demand sides can be represented by the following input-output balance equation 



                               x = A x  +  D ,

the solution of which gives

                                                         x = (I – A ) –1 D                                   (3)

Here, (I – A) –1 is the Leontief Inverse, an element of which gives the direct and indirect requirements of intermediate inputs per unit of final demand.

In Input-Output literature Rasmussen’s (1957) approach is most widely used for measuring sectoral linkages. The approach relies on the Leontief Inverse in defining the backward and forward linkages. Backward linkages are defined as the simple column sums of the Leontief Inverse while the forward linkages are the simple row sums of the Leontief inverse. Cuello, Mansouri and Hewings (1992) have reformulated this traditional approach of measuring sectoral linkges by introducing a weighting scheme where they have used the relative importance of each sector’s output as weight i.e. the weight of sector i is defined as, 

(i = xi  / ( xi  , xi is the total output of the i-th sector, ((i = 1.

                   (i

(A) Backward Linkage in the Conventional model
Backward linkage is the increase in the gross output of an economy resulting from a unit increase in the final demand of a particular sector. For sector j, it is defined as,





I1=((ipij / n) / ((ipij / n2)                          (4)

                                           i                         i.,j

where pij is an element of the Leontief inverse which is the amount of the ith  sector’s output required directly and indirectly as an intermediate input for a unit increase in the demand for the jth  commodity. The weighted mean of the column sum (the numerator) gives the required direct and indirect increase in production of a sector which supplies intermediate inputs to sector j, to cope with a unit increase in demand for products of the jth sector. The denominator gives the grand weighted mean of the column sums. Therefore, I1 is an index, which measures the extent of expansion of the output as a whole by an expansion in the j-th sector.  I1  > 1 implies the backward linkage of the  jth sector is greater than the average backward linkage.

(B) Forward Linkage in the Conventional model

      The forward linkage gives the direct and indirect expansion in the i-th sector for a unit increase in the final demand of any sector which utilizes the output of the i-th sector as input. For sector i, it is defined as

I2 = (  (j pij  / n) / ((j pij / n2)                          (5)                                             
j                          i.,j

The numerator gives the mean for the i-th row of the Leontief Inverse and the denominator is the grand mean of all rows. I2 shows the extent to which the output of sector i is increased by expansion in the system of industries. I2  > 1 means the forward linkage of the   ith  sector is greater than the average forward linkage.

A sector which draws inputs from a large number of sectors usually exhibits a high backward linkage whereas, another sector which draws its inputs heavily from a few number of sectors could also have a high linkage value. The difference between these two cases is that the high backward linkage effect is well spread over a large number of sectors in the first case while in the second case the linkage inducement is concentrated to a few sectors only. To determine whether a sector relies one-sidedly on the system of industries or whether it relies more evenly on the system, the variability of the linkage inducements is required to be measured (Rasmussen, 1957). The coefficient of variation for each column and coefficient of variation for each row are usually used to measure the variability of backward and forward linkages respectively.


Coefficient of variation for each column is 
CV1 = [ (1/(n-1) { (i pij - (1/n) (i pij}2]1/2 [(1/n)  (i pij] –1  

       (6)


   
    i                                 i                                         i

            For each row coefficient of variation is measured as 

CV2 = [ (1/(n-1) { (j pij - (1/n)  (j pij}2]1/2 [(1/n)  (j pij] –1  
                  (7)
                                                                                         j                                  j                                       j

2.2 AUGMENTED INPUT – OUTPUT MODEL

Any change in the exogenous final demand for a sector affects the gross output, leading to an increase in income. Due to increased income, there will be induced changes in the private consumption expenditure of various sectors, which, in turn, further change the gross output levels. In the Augmented structure such induced changes are accommodated in the transaction structure by considering an endogenous Household sector. However, in this model private consumption demand for the non- durable sectors which is a simple direct function of the Household income is endogenised in the Input-Output structure. 

In the light of the above discussions the equation (1) can be rewritten as
                                       x = X e+ Dc + Do                                                                                (8)

where Dc   is the private consumption demand vector of order  (n x 1) and Do is the other final demand  vector of order (n x 1). e is the unit column vector. In the Augmented model the private consumption demand vector is split into two components – private consumption demand for non-durable goods and private consumption demand for durable goods. The first group includes the sectors 1-26, 28, 30-37, 58 and 60-70, which produce either raw materials or non-durable consumer goods. The second group includes the sectors 27, 29, 38-57 and 59, which produce either capital goods or durable consumer goods.  The classification in detail is given in the Appendix table A. Here the household is regarded as a producing sector, which consumes the output of the sectors producing the non-durable goods in fixed proportion of its output or income. The total value added or the total factor cost is considered as output of the Household sector.

In the Augmented model the vector of private consumption demand for the non-durable sectors is the endogenous part which forms an additional column in the transaction matrix and the vector of the private consumption demand for durable sectors are treated as exogenous. This generates an augmented matrix of order (71 x 71). In matrix notation, we can rewrite the open model as
              xa = Xa e + Da                                                                                   (9)

where xa is the vector of output, Xa represents the transaction matrix in the Augmented structure whose last column consists of purchases of non-durable commodities by the private consumers and the last row consists of the value added of the sectors. Da is the final demand vector in the Augmented structure. Final demand in this framework is obtained by subtracting the private consumption demand of the non-durable goods from the total final demand. Thus, the components of final demand are i) private consumption demand for durables, ii) government expenditure, iii) capital formation and iv) net exports.

The matrix of technical coefficient is defined as 

   




      ^
    

      



 A a = X a   x -1 a                                                                     (10)

Equation (9) can be rewritten as,

                                              x a = A a x a + Da,
             or,             x a = (I –A a) -1 D a                                                                                               (11 )

Equation (11) represents the solution of the Augmented model where (I –A a) -1 is the Inverse Matrix obtained in the model. 

(C) Backward Linkage in the Augmented model
The backward linkage for sector j in the Augmented model is defined as,

I3 = (  βi qij  / n1) / ( βi qij / n12)                                                (12)




        i                               i.,j

where q ij  is an element of the Inverse Matrix of the Augmented structure and n1  = n +1, the number of sectors in the Augmented model. βi  is the share of the ith sector’s output in gross output in the Augmented model.

(D) Forward Linkage in the Augmented model

The forward linkage for sector i in the Augmented model is as follows:

I4  = (  βj qij  / n1) / ( βj qij / n12)                                                 (13)




         j                          i.,j

In order to measure the variability of linkages obtained in the Augmented model we have calculated the coefficient of variations for backward linkages and forward linkages, which are defined as,

    CV3=[1/(n-1) { βi qij - (1/n)  βi qij}2]1/2 [(1/n)  βi qij] –1                                         (14)


    i                               i                                        i

    CV4 =[1/(n-1){βjqij - (1/n)  βj qij}2]1/2 [(1/n)  βj qij] –1                                           (15) 


   j                              j                                       j

respectively.

3. EMPIRICAL RESULTS AND DISCUSSION

In this section, we have identified the key sectors of the Indian economy in the Conventional and Augmented models where investment should be concentrated. First, we have chosen the key sectors in case of backward and forward linkages in the Conventional model, followed by identifying them in case of the Augmented model.

The rationale behind identifying the sectors with highest linkages as key sectors is that an increase in investment on these sectors would spread much more over the rest of the sectors than in the case of sectors having low linkage values. However, we have discussed earlier that the high linkage inducements do not necessarily mean that the linkage effects are uniformly distributed over all the sectors. It may happen that a few numbers of sectors are highly benefited from the investment made on the sectors with high linkages while the impact on the remaining sectors is negligible. Therefore, the criteria of choosing the key sectors should not solely be the linkage values, but the variability of linkage strength provided by a sector, which is measured by the coefficient of variation, should be taken into account. Smaller the value of coefficient of variation of linkages with other sectors, lesser the variability of the linkage effects spreads over the rest of the sectors i.e. linkage inducements are more or less uniformly distributed over all the sectors. In determining the key sectors we rank the sectors according to the backward linkage indices ( or forward linkage indices); the sector with highest linkage index is ranked first. The sectors are also ranked according to the values of the coefficient of variation; the sector with lowest value of coefficient of variation tops the list. Then, the ranks according to backward linkages (or forward linkages) and the corresponding coefficient of variation are added for each sector and finally the sectors are arranged in ascending order according to the number scored by them by adding the ranks i.e. the sectors scoring lowest number tops the list. By adding the ranks the quantitative aspect of backward linkage (i.e. backward linkage index) and the qualitative aspect (i.e. coefficient of variation) are given equal weightage in determining the key sectors. Since the linkage indices are arranged in descending order and the corresponding coefficient of variation are arranged in ascending order, the ranks of the two series are required to be added. The sector with lowest score after adding the ranks (when arranged in ascending order according to the combined ranks) has a high linkage inducement spreading more or less evenly over all the sectors and can be regarded as a key sector of the economy. Diamond (1974) has followed almost a similar method in identifying the key sectors by ranking them, first by the size of the linkage indices and then by the corresponding coefficient of variation. However in his method the sectors are arranged according to the size of linkage indices and the corresponding coefficient of variation in such a way that the sector with the lowest index value is given the rank 1 (one) (arrangement of sectors is just opposite to that applied in our study) while the sector with smallest deviation comes first in the list (arrangement of sectors is same as that applied in our study). Then he has taken the difference between the ranks of each sector and the differences of ranks have been ordered with the largest coming first, so that in the final rankings sectors with high linkages and low deviations come first. Since Diamond’s ranking of sectors by the linkage values is opposite to that used in our study, we have added the ranks and then arranged them in ascending order. 
The top twenty sectors according to the combined ranks are identified and regarded as the Key sectors according to backward linkages (or forward linkages) in the subsequent analysis.

3.1 RESULTS OF THE CONVENTIONAL MODEL

Tables B and C in the Appendix show the backward and forward linkage indices in the Conventional model along with the combined ranks of the sectors for all years respectively. The key sectors according to backward linkages of the Conventional model for the years 1983-84, 1993-94, 1998-99, 2003-04 and 2006-07 are presented in Table 1. It is evident from the table that the sectors which have retained the position as  the key sectors over the period of study are Soaps, cosmetics & glycerin, Hotels & restaurants, Other chemicals, Rubber & plastic products, Tobacco products, Other non-electrical machinery, Industrial machinery, Electrical industrial machinery, Motor vehicles, Electrical wires, cables & appliances and Other transport equipments. The sectors which have emerged as the key sector in 1993-94 and remained the same in the following years as well are Tractors and agricultural implements, Non-ferrous basic metals, Electronic equipments (incl.TV) and Hand tools & other metal products. From 1998-99 onwards, Synthetic fibre & resin, other electrical machinery and Paints, varnishes and lacquers have identified as the 


Table 1 : Key Sectors according to Backward  Linkages in the Conventional Model

	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors

	34
	Soaps, cosmetics  & glycerin
	55
	Motor vehicles
	55
	Motor vehicles
	52
	Electronic equipments(incl.TV)
	55
	Motor vehicles

	65
	Hotels and restaurants
	42
	Hand tools and other metal products
	34
	Soaps, cosmetics  & glycerin
	43
	Tractors and agri. implements
	30
	Fertilizers

	36
	Other chemicals
	44
	Industrial machinery
	47
	Electrical industrial Machinery
	55
	Motor vehicles
	35
	Synthetic fibers, resin

	58
	Miscellaneous manufacturing
	65
	Hotels and restaurants
	43
	Tractors and agri. implements
	41
	Non-ferrous basic metals
	41
	Non-ferrous basic metals

	26
	Rubber and plastic products
	48
	Other non-electrical machinery
	56
	Other transport equipment
	47
	Electrical industrial Machinery
	52
	Electronic equipments(incl.TV)

	18
	Tobacco products
	26
	Rubber and plastic products
	44
	Industrial machinery
	30
	Fertilizers
	36
	Other chemicals

	30
	Fertilizers
	48
	Electrical industrial Machinery
	33
	Drugs and medicines
	46
	Other non-electrical machinery
	51
	Other electrical Machinery

	33
	Drugs and medicines
	43
	Tractors and agri. implements
	48
	Electrical wires,cables and appliances
	56
	Other transport equipment
	47
	Electrical industrial Machinery

	46
	Other non-electrical machinery
	48
	Electrical wires,cables and appliances
	65
	Hotels and restaurants
	32
	Paints, varnishes and lacquers
	48
	Electrical wires,cables and appliances

	44
	Industrial machinery
	34
	Soaps, cosmetics  & glycerin
	46
	Other non-electrical machinery
	51
	Other electrical Machinery
	27
	petroleum products

	47
	Electrical industrial Machinery
	36
	Other chemicals
	26
	Rubber and plastic products
	33
	Drugs and medicines
	34
	Soaps, cosmetics  & glycerin

	55
	Motor vehicles
	56
	Other transport equipment
	36
	Other chemicals
	48
	Electrical wires,cables and appliances
	44
	Industrial machinery

	45
	Machine tools
	41
	Non-ferrous basic metals
	52
	Electronic equipments(incl.TV)
	34
	Soaps, cosmetics  & glycerin
	46
	Other non-electrical machinery

	17
	Other food products and beverages
	17
	Other food products and beverages
	35
	Synthetic fibers, resin
	26
	Rubber and plastic products
	32
	Paints, varnishes and lacquers

	48
	Electrical wires,cables and appliances
	19
	Cotton textiles
	42
	Hand tools and other metal products
	36
	Other chemicals
	40
	Iron and Steel

	25
	Leather products
	23
	Paper, paper prods. & newsprint
	51
	Other electrical Machinery
	42
	Hand tools and other metal products
	42
	Hand tools and other metal products

	19
	Cotton textiles
	58
	Miscellaneous manufacturing
	30
	Fertilizers
	35
	Synthetic fibers, resin
	65
	Hotels and restaurants

	28
	Coal tar products
	21
	Other textile 
	32
	Paints, varnishes and lacquers
	65
	Hotels and restaurants
	26
	Rubber and plastic products

	23
	Paper, paper prods. & newsprint
	52
	Electronic equipments(incl.TV)
	18
	Tobacco products
	44
	Industrial machinery
	43
	Tractors and agri. implements

	56
	Other transport equipment
	18
	Tobacco products
	41
	Non-ferrous basic metals
	40
	Iron and Steel
	56
	Other transport equipment

	 
	 
	28
	Coal tar products
	 
	 
	27
	petroleum products
	 
	 


The number of the key sectors for 1993-94 and 2003-04 is twenty one sectors because the last two sectors  have same rank

new key sectors. After 1983-84, Fertilizers has regained importance as the key sectors from 1998-99 onwards. Iron and steel and Petroleum products have emerged as the key sectors in 2003-04 and 2006-07. Therefore in the conventional model in case of the backward linkages, technology and capital based industries are found to have moved to the category of key sectors. On the other hand, table 1 shows that Other food products and beverages, Miscellaneous manufacturing, Cotton textiles, Coal tar products, Paper and paper products and Tobacco products have reduced in importance in later years of the economic reforms, indicating the traditional manufacturing being less important with time in India’ s production structure.

Table 2 : Key Sectors according to Forward  Linkages in the Conventional Model
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors

	27
	Petroleum products
	11
	Crude petroleum, natural gas
	29
	Heavy chemicals
	11
	Crude petroleum and Natural Gas
	29
	Heavy chemicals 

	66
	Banking and insurance
	10
	Coal and lignite
	11
	Crude petroleum, natural gas
	27
	Petroleum products 
	63
	Communication 

	60
	Electricity
	60
	Electricity
	41
	Non-ferrous basic metals
	29
	Heavy chemicals 
	66
	Banking and Insurance

	10
	Coal and lignite
	66
	Banking and insurance
	60
	Electricity
	41
	Non-ferrous basic metals 
	41
	Non-ferrous basic metals 

	11
	Crude petroleum, natural gas
	29
	Heavy chemicals
	10
	Coal and lignite
	10
	Coal and lignite 
	27
	Petroleum products 

	29
	Heavy chemicals
	27
	Petroleum products
	27
	Petroleum products
	60
	Electricity 
	10
	Coal and lignite 

	40
	Iron and steel
	41
	Non-ferrous basic metals
	40
	Iron and steel
	66
	Banking and Insurance
	11
	Crude petroleum and Natural Gas

	64
	Trade
	36
	Other chemicals
	66
	Banking and insurance
	63
	Communication 
	60
	Electricity 

	62
	Transport services
	62
	Transport services
	64
	Trade
	64
	Trade 
	42
	Hand tools and Other Metal Products 

	41
	Non-ferrous basic metals
	40
	Iron and steel
	62
	Transport services
	36
	Other chemicals 
	36
	Other chemicals 

	42
	Hand tools and other metal products
	64
	Trade
	36
	Other chemicals
	40
	Iron and Steel
	64
	Trade 

	4
	Commercial crops
	35
	Synthetic fibers, resin
	30
	Fertilizers
	42
	Hand tools and Other Metal Products 
	40
	Iron and Steel

	23
	Paper, paper prods. & newsprint
	23
	Paper, paper prods. & newsprint
	23
	Paper, paper prods. & newsprint
	62
	Transport Services
	35
	Synthetic fibers, resin 

	6
	Animal services(agricultural)
	4
	Commercial crops
	69
	Other services
	35
	Synthetic fibers, resin 
	62
	Transport Services

	36
	Other chemicals
	14
	Other non metallic minerals
	14
	Other non metallic minerals
	4
	Commercial Crops
	58
	Miscellaneous manufacturing 

	3
	Other crops
	30
	Fertilizers
	42
	Hand tools and other metal products
	23
	Paper, paper prods. & newsprint 
	23
	Paper, paper prods. & newsprint 

	30
	Fertilizers
	3
	Other crops
	35
	Synthetic fibers, resin
	30
	Fertilizers 
	4
	Commercial Crops

	69
	Other services
	42
	Hand tools and other metal products
	58
	Miscellaneous manufacturing
	58
	Miscellaneous manufacturing 
	30
	Fertilizers 

	22
	Wood and wood products
	63
	Communication
	63
	Communication
	14
	Other non metallic minerals 
	26
	Rubber and Plastic products 

	8
	Forestry and logging
	26
	Rubber and plastic products
	3
	Other crops
	26
	Rubber and Plastic products 
	13
	Other metallic minerals 

	 
	 
	69
	Other services
	 
	 
	 
	 
	69
	Other services 


The number of the key sectors for 1993-94 and 2006-07is twenty one sectors because the last two sectors  have same rank

Let us now discuss the results in the case of the forward linkages, measured in the conventional framework. The key sectors according to the forward linkages of all years are presented in Table 2. The list for each year contains a mixed bag of sectors that are diversified in character. In terms of forward linkages some of the service sectors have identified as the key sectors over the study period. These are Trade, Transport services, Banking & insurance and Other services. The other sectors which have remained as the key sectors over the years are Heavy chemicals, Crude petroleum and natural gas, Non-ferrous basic metals, Electricity, Coal and lignite, Petroleum products, Iron and steel, Other chemicals, Fertilisers, Paper and Paper products, Hand tools and Other metal products and Commercial crops. 

Lesser importance of the traditional sectors in India’s production structure over the study period has been observed in case of forward linkages too. Animal services (agricultural), Wood and wood products, Forestry and logging, Other crops have omitted from the list of key sectors in later years of the economic reforms. On the other hand, Synthetic fibre & resin, Other non metallic minerals, Communication and Miscellaneous manufacturing have gained in importance during the same period. Rubber and plastic products has emerged as the key sector in 2003-04 and 2006-07.

In summary, the conventional model presents a picture of the Indian economy where it is evident that the production structure has experienced a change during the period 1983-84 to 2006-07.

3.2 RESULTS OF THE AUGMENTED MODEL

Let us now discuss the results of the Augmented model. The backward and forward linkage indices and the combined ranks of the sectors of all years in the Augmented model are given in the Appendix table D and E respectively. The key sectors according to the backward linkage in the Augmented model are presented in Table 3. The sectors which have retained the position as the key sectors according to backward linkages over the study period are as follows. Other crops, Trade, Transport services, Paddy, Other services, Animal services, Milk and milk products, Other food products and beverages, Construction, Other textiles, Iron and steel. However, Paddy, Other crops, Milk and milk products and Animal services (agricultural) have moved down in order of ranking in 1998-99, 2003-04 and 2006-07 as compared to 1983-84 (shown in Appendix table D). The sectors which have emerged as the key sectors in 1993-94 and retained position in 1998-99 as well are Wheat and Banking and insurance. In 1998-99, Medical and health, Drugs and medicines, Jute, hemp and mesta textiles, Fertilisers and Hotels & restaurants have identified as the key sectors, of which Fertilizers and Hotels and restaurants have retained their position in 2003-04 and 2006-07 as well. In 2003-04 and 2006-07, Education and research has emerged as the key sector.
Table 3 : Key Sectors according to Backward  Linkages in the Augmented Model
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors

	3
	Other crops
	64
	Trade
	64
	Trade
	4
	Commercial Crops
	27
	Petroleum products 

	64
	Trade
	6
	Animal services(agricultural)
	62
	Transport services
	64
	Trade 
	64
	Trade 

	6
	Animal services(agricultural)
	3
	Other crops
	3
	Other crops
	1
	Paddy 
	4
	Commercial Crops

	28
	Coal tar products
	69
	Other services
	69
	Other services
	5
	Milk and milk products 
	11
	Crude petroleum and Natural Gas

	30
	Fertilizers
	62
	Transport services
	17
	Other food products and beverages
	63
	Communication 
	59
	Construction

	65
	Hotels and restaurants
	1
	Paddy
	68
	Medical and health
	66
	Banking and Insurance
	69
	Other services 

	7
	Other livestock products
	60
	Electricity
	33
	Drugs and medicines
	2
	Wheat 
	66
	Banking and Insurance

	17
	Other food products and beverages
	40
	Iron and steel
	60
	Electricity
	3
	Other crops 
	1
	Paddy 

	19
	Cotton textiles
	2
	Wheat
	6
	Animal services(agricultural)
	17
	Other Food Products & Beverages
	10
	Coal and lignite 

	16
	Sugar, khandsari boora
	59
	Construction
	59
	Construction
	65
	Hotels and restaurants 
	62
	Transport Services

	1
	Paddy
	5
	Milk and milk products
	66
	Banking and insurance
	67
	Education and research 
	26
	Rubber and Plastic products 

	5
	Milk and milk products
	17
	Other food products and beverages
	1
	Paddy
	69
	Other services 
	71
	Household Sector

	62
	Transport services
	7
	Other livestock products
	65
	Hotels and restaurants
	60
	Electricity 
	36
	Other chemicals 

	40
	Iron and steel
	4
	Commercial crops
	40
	Iron and steel
	30
	Fertilizers 
	2
	Wheat 

	15
	Tea and coffee processing
	16
	Sugar, khandsari boora
	2
	Wheat
	6
	Animal services(agricultural) 
	14
	Other non metallic minerals 

	69
	Other services
	42
	Hand tools and other metal products
	21
	Other textile 
	7
	Other liv.st. produ. & Gobar Gas 
	40
	Iron and Steel

	13
	Other metallic minerals
	21
	Other textile 
	30
	Fertilizers
	62
	Transport Services
	30
	Fertilizers 

	59
	Construction
	28
	Coal tar products
	5
	Milk and milk products
	16
	Sugar, Khandsari, Boora
	41
	Non-ferrous basic metals 

	21
	Other textile 
	36
	Other chemicals
	20
	Jute, hemp, mesta textiles
	68
	Medical and health 
	67
	Education and research 

	45
	Machine tools
	55
	Motor vehicles
	55
	Motor vehicles
	 
	 
	5
	Milk and milk products 

	 
	 
	66
	Banking and insurance
	 
	 
	 
	 
	35
	Synthetic fibers, resin 

	The number of the key sectors for 1993-94 and 2006-07 is twenty one sectors because the last two sectors have same rank




According to the forward linkages the sectors which have retained the position as the key sectors over the study period are Trade, Household sector, Transport services, Other food products and beverages, Banking and insurance, Electricity, Milk and milk products, Paddy, Commercial crops, Iron and steel, Petroleum products. Between 1993-94 and 1998-99, Other livestock products and Construction are the omissions while Miscellaneous manufacturing, Medical and health, Heavy chemicals and Hotels and restaurants are the inclusions in the list of the key sectors, of which only Heavy chemicals has consistently appeared as the key sector in 2003-04 and 2006-07. Among the key sectors  according to the forward linkages Wheat, Other crops,  Cotton textiles and Other textiles have been found to be omitted from the list from 2003-04. 

Table 4 : Key Sectors according to Forward  Linkages in the Augmented Model
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors
	Sec no.
	Key Sectors

	71
	Household sector
	71
	Household sector
	71
	Household sector
	40
	Iron and Steel
	63
	Communication 

	64
	Trade
	64
	Trade
	64
	Trade
	60
	Electricity 
	66
	Banking and Insurance

	3
	Other crops
	62
	Transport services
	62
	Transport services
	27
	Petroleum products 
	29
	Heavy chemicals 

	62
	Transport services
	3
	Other crops
	69
	Other services
	41
	Non-ferrous basic metals 
	71
	Household Sector

	69
	Other services
	69
	Other services
	3
	Other crops
	11
	Crude petroleum and Natural Gas
	27
	Petroleum products 

	1
	Paddy
	60
	Electricity
	66
	Banking and insurance
	29
	Heavy chemicals 
	11
	Crude petroleum and Natural Gas

	4
	Commercial crops
	66
	Banking and insurance
	17
	Other food products and beverages
	42
	Hand tools and Other Metal Products 
	36
	Other chemicals 

	17
	Other food products and beverages
	1
	Paddy
	60
	Electricity
	66
	Banking and Insurance
	41
	Non-ferrous basic metals 

	5
	Milk and milk products
	5
	Milk and milk products
	5
	Milk and milk products
	58
	Miscellaneous manufacturing 
	64
	Trade 

	60
	Electricity
	4
	Commercial crops
	1
	Paddy
	62
	Transport Services
	4
	Commercial Crops

	2
	Wheat
	17
	Other food products and beverages
	40
	Iron and steel
	59
	Construction
	60
	Electricity 

	59
	Construction
	40
	Iron and steel
	4
	Commercial crops
	64
	Trade 
	10
	Coal and lignite 

	21
	Other textile 
	2
	Wheat
	27
	Petroleum products
	10
	Coal and lignite 
	62
	Transport Services

	19
	Cotton textiles
	59
	Construction
	29
	Heavy chemicals
	63
	Communication 
	1
	Paddy 

	27
	Petroleum products
	21
	Other textile 
	68
	Medical and health
	50
	Communication equipments 
	30
	Fertilizers 

	66
	Banking and insurance
	27
	Petroleum products
	58
	Miscellaneous manufacturing
	51
	Other electrical Machinery 
	35
	Synthetic fibers, resin 

	40
	Iron and steel
	7
	Other livestock products
	2
	Wheat
	46
	Other non-electrical machinery 
	5
	Milk and milk products 

	7
	Other livestock products
	19
	Cotton textiles
	21
	Other textile 
	4
	Commercial Crops
	17
	Other Food Products & Beverages

	65
	Hotels and restaurants
	11
	Crude petroleum, natural gas
	19
	Cotton textiles
	35
	Synthetic fibers, resin 
	65
	Hotels and restaurants 

	42
	Hand tools and other metal products
	10
	Coal and lignite
	65
	Hotels and restaurants
	36
	Other chemicals 
	42
	Hand tools and Other Metal Products 

	 
	 
	 
	 
	 
	 
	48
	Electrical wires, cables & appliances
	 
	 

	 
	 
	 
	 
	 
	 
	55
	Motor vehicles 
	 
	 


The number of the key sectors for 2003-04 is twenty two sectors because the last three sectors have same rank

Thus, the Augmented model reveals that the key sectors comprise agricultural crops and traditional manufacturing sectors, together with some capital-intensive sectors which have either been the key sectors over the years or have emerged as the new key sectors of the Indian economy during the reform period. Besides, the service sectors are also found to play a crucial role in terms of both backward and forward linkages in this framework. 

3.3 COMMON KEY SECTORS OF THE ECONOMY

The sectors which have identified as the key sectors in terms of both forward and backward linkages are considered as the ‘common key sectors’ which could be focused upon to sum up the results arrived so far.  The common key sectors in the Conventional and Augmented frameworks are presented in tables 5 and 6 respectively. In the Conventional model very few sectors have identified as the common key sectors while in the Augmented model a substantial number of sectors have identified as the key sectors in terms of both forward and backward linkages. Variation in the common sectors identified by the Conventional method may be noted over the period 1983-84 to 1998-99. However, in 2003-04 and 2006-07, the number of the common key sectors is found to have increased and lesser varying as compared to the previous years concerned in this study. Paper, paper products and newsprint sector appears in 1983-84 and 1993-94, not in 1998-99, 2003-04 and 2006-07. Fertilizer, on the other hand, has regained its appearance in the list of common key sectors from 1998-99 onwards. The new common key sectors in 2003-04 and 2006-07 are Petroleum products, Iron and steel, Rubber and plastic products.  Sectors such as Hand tools and other metal products, Other chemicals are identified as
Table 5: Common Key Sectors in the Conventional Model
	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors

	30
	Fertilizers
	42
	Hand tools and other metal products
	36
	Other chemicals
	27
	Petroleum products
	27
	Petroleum products

	23
	Paper, paper prods. & newsprint
	26
	Rubber and plastic products
	35
	Synthetic fibers, resin
	41
	Non-ferrous basic metals 
	41
	Non-ferrous basic metals 

	 
	 
	36
	Other chemicals
	42
	Hand tools and other metal products
	36
	Other chemicals 
	36
	Other chemicals 

	 
	 
	41
	Non-ferrous basic metals
	30
	Fertilizers
	40
	Iron and Steel
	40
	Iron and Steel

	 
	 
	23
	Paper, paper prods. & newsprint
	 
	 
	42
	Hand tools and Other Metal Products 
	42
	Hand tools and Other Metal Products 

	 
	 
	
	 
	 
	 
	35
	Synthetic fibers, resin 
	35
	Synthetic fibers, resin 

	 
	 
	
	 
	 
	 
	30
	Fertilizers 
	30
	Fertilizers 

	 
	 
	 
	 
	 
	 
	26
	Rubber and Plastic products 
	26
	Rubber and Plastic products 


Table 6: Common Key Sectors in the Augmented Model

	1983-84
	1993-94
	1998-99
	2003-04
	2006-07

	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors
	Sec no.
	Common Key Sectors

	3
	Other crops
	64
	Trade
	64
	Trade
	4
	Commercial Crops
	27
	Petroleum products

	64
	Trade
	3
	Other crops
	62
	Transport services
	64
	Trade
	64
	Trade

	65
	Hotels and restaurants
	69
	Other services
	3
	Other crops
	63
	Communication 
	4
	Commercial Crops

	7
	Other livestock products
	62
	Transport services
	69
	Other services
	66
	Banking and insurance
	11
	Crude petroleum and Natural Gas

	17
	Other food products and beverages
	1
	Paddy
	17
	Other food products and beverages
	60
	Electricity
	36
	Other chemicals 

	1
	Paddy
	60
	Electricity
	60
	Electricity
	62
	Transport services
	41
	Non-ferrous basic metals 

	5
	Milk and milk products
	40
	Iron and steel
	66
	Banking and insurance
	 
	 
	10
	Coal and lignite 

	62
	Transport services
	2
	Wheat
	1
	Paddy
	 
	 
	62
	Transport Services

	69
	Other services
	59
	Construction
	40
	Iron and steel
	 
	 
	1
	Paddy 

	59
	Construction
	5
	Milk and milk products
	2
	Wheat
	 
	 
	30
	Fertilizers 

	21
	Other textile 
	17
	Other food products and beverages
	21
	Other textile 
	 
	 
	35
	Synthetic fibers, resin 

	 
	 
	7
	Other livestock products
	5
	Milk and milk products
	 
	 
	5
	Milk and milk products 

	 
	 
	4
	Commercial crops
	 
	 
	 
	 
	 
	 

	 
	 
	21
	Other textile 
	 
	 
	 
	 
	 
	 

	 
	 
	66
	Banking and insurance
	 
	 
	 
	 
	 
	 


the common key sectors during the reform period. The list of common key-sectors in the Conventional model reflects a more or less modern industrial character of the production structure of the Indian economy under the Conventional method. On the other hand, in the Augmented framework, the common key sectors in all years are Trade and Transport services. Sectors like Electricity and Banking and insurance have emerged as the common key sectors during the reform period as compared to the pre-reform period. In 2006-07, Petroleum products, Crude petroleum and natural gas, Coal and lignite, Other chemicals, Fertilisers, Non ferrous basic metals, Synthetic fibre and resin have identified as the common key sectors along with some traditional sectors like Commercial crops, paddy and Milk and milk products
4. CONCLUSIONS

In this paper, an attempt has been made to explore the structure of the Indian economy from 1983-84 to 2006-07 using two variants of input-output model. Along with the Conventional Input-Output open model, the structural relationships have also been studied with an Augmented Input-Output framework. In the Augmented model the Household sector is partially endogenised. The paper studies the structure of the Indian economy by identifying the key sectors of the Indian economy using weighted backward and forward linkage measures. The results obtained are interesting.

The Conventional model reveals more or less modern industrial character of the production structure of the Indian economy. On the other hand, traditional industries, agricultural crops and service sectors along with some capital-intensive sectors emerge as key-sectors showing a mixed picture of the production structure of the Indian economy in the Augmented model. The Conventional model where exogenous final demand has no role to play in calculating the inter-industry linkages, is based purely on technological relationship of the production structure. But once the behavioural elements are incorporated into the technical input-output coefficients the picture regarding the production structure changes, which may imply that private consumption demand for non-durable goods has a stronger role to play in estimating the linkages as compared to the technical Input-Output relations. Perhaps that is the reason why the results do differ in the two frameworks. The Augmented model shows fewer variations in the linkages and the resulting key sectors of the economy while rendering the economy traditional and service oriented along with a modern industry oriented character.

The policy implications based on two models do differ. The results based on the Conventional method suggest the policies that would focus more on industrial sectors. On the other hand, the results of the Augmented model suggest that importance should be given to the traditional, service oriented as well as modern industrial sectors. Thus the Augmented input-output model seems to reflect better, or at least not worse, the structural change of a developing country like India. 

From this simple exercise it may be pointed out that in a developing economy like India where different industries are not as interrelated as they are in a developed country the results of structural analysis based purely on technological relation differ from those based on the alternative method where the household sector is partially treated as an intermediate sector. Thus, the choice of the method of structural analysis for an economy is an important research agenda in the literature on structural studies. 

Note 

(1). If we use proportion of zero cells in the input-output table as a measure of inter dependence of an economy, then it is found that this proportion is more than 50% for India for the years 1983-84, 1993-94, 1998-99, 2003-04 and 2006-07, more than 70% for Sri Lanka for the years 1994 and 2000, where for the developed country like the USA it is around 20% for the year 1997, for Japan it is around 38% for the year 1995. These figures are indicative of the degree of inter-dependence among the different sectors of the various economies. The developing economies like India are less interconnected and less interdependent compared to the USA and Japan. This may provide an explanation for the use of the Augmented Input-Output Model to carry out the structural analysis of the Indian economy. 
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APPENDIX TABLE  A : CLASSIFICATION OF SECTORS IN THE AUGMENTED STRUCTURE

	Sec

 No


	Non Durable Sectors
	Sec No.


	Durable Sectors

	1
	Paddy
	27
	Petroleum products

	2
	Wheat
	29
	heavy chemicals

	3
	Other crops
	38
	Cement

	4
	commercial crops
	39
	Other non-metallic mineral prods.

	5
	Milk and milk products
	40
	iron and steel

	6
	Animal services(agricultural)
	41
	Non-ferrous basic metals

	7
	Other livestock products
	42
	hand tools and other metal products

	8
	Forestry and logging
	43
	Tractors and agri. implements

	9
	Fishing
	44
	Industrial machinery

	10
	Coal and lignite
	45
	Machine tools

	11
	Crude petroleum, natural gas
	46
	Other non-electrical machinery

	12
	Iron ore
	47
	Electrical industrial Machinery

	13
	other metallic minerals
	48
	electrical wires,cables and appliances

	14
	other non metallic minerals
	49
	Batteries

	15
	Tea and coffee processing
	50
	Communication equipments

	16
	sugar and khandsari boora
	51
	Other electrical Machinery

	17
	other food products and beverages
	52
	Electronic equipments(incl.TV)

	18
	Tobacco products
	53
	Ships and boats

	19
	Cotton textiles
	54
	Rail equipments

	20
	Jute, hemp, mesta textiles
	55
	Motor vehicles

	21
	 other textiles
	56
	other transport equipment

	22
	wood and wood products
	57
	Watches and clocks

	23
	Paper, paper prods. & newsprint
	59
	Construction

	24
	Printing and publishing 
	
	

	25
	 leather products
	
	

	26
	rubber and plastic products
	
	

	28
	Coal tar products
	
	

	30
	Fertilizers
	
	

	31
	Pesticides
	
	

	32
	Paints, varnishes and lacquers
	
	

	33
	Drugs and medicines
	
	

	34
	Soaps, cosmetics  & glycerin
	
	

	35
	Synthetic fibers, resin
	
	

	36
	Other chemicals
	
	

	37
	Structural clay products
	
	

	58
	Miscellaneous manufacturing
	
	

	60
	Electricity
	
	

	61
	Water supply
	
	

	62
	transport services
	
	

	63
	Communication
	
	

	64
	Trade
	
	

	65
	Hotels and restaurants
	
	

	66
	Banking and insurance
	
	

	67
	Education and research
	
	

	68
	Medical and health
	
	

	69
	other services
	
	

	70
	Public administration  
	
	


	APPENDIX TABLE B: DETAILED RESULTS OF THE BACKWARD LINKAGE MEASURE OF THE CONVENTIONAL MODEL
	
	
	
	

	
	BACKWARD LINKAGE

	
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR

	1
	1.556
	6.364
	78
	1.252
	5.624
	77
	0.95
	5.462
	95
	1.229
	7.038
	63
	1.080
	7.044
	73

	2
	1.132
	4.911
	78
	0.902
	4.247
	101
	0.791
	4.296
	103
	1.102
	7.016
	67
	1.007
	7.331
	83

	3
	2.226
	7.938
	74
	1.766
	7.3
	74
	1.636
	7.288
	78
	0.656
	7.099
	110
	0.582
	7.416
	117

	4
	1.009
	6.33
	93
	0.776
	6.012
	123
	0.719
	5.298
	119
	1.327
	2.352
	19
	1.117
	2.339
	30

	5
	1.204
	5.56
	78
	0.957
	5.44
	99
	0.887
	5.972
	109
	0.725
	7.225
	106
	0.549
	7.306
	116

	6
	2.33
	6.385
	69
	1.952
	5.19
	64
	1.724
	5.13
	66
	1.006
	6.052
	66
	0.760
	6.422
	95

	7
	1.845
	5.148
	65
	0.883
	4.318
	103
	0.781
	4.371
	107
	0.836
	6.308
	85
	0.610
	6.282
	101

	8
	0.408
	5.48
	124
	0.302
	4.533
	130
	0.295
	4.311
	123
	0.265
	5.660
	100
	0.237
	5.654
	100

	9
	0.189
	5.893
	134
	0.331
	4.05
	122
	0.328
	3.635
	115
	0.315
	8.073
	131
	0.320
	8.132
	132

	10
	0.494
	3.407
	99
	0.65
	3.247
	87
	0.559
	3.337
	104
	0.476
	2.792
	77
	0.474
	2.887
	82

	11
	0.328
	3.67
	111
	0.303
	3.624
	115
	0.258
	4.349
	125
	0.682
	2.420
	66
	0.896
	2.846
	49

	12
	0.401
	2.988
	71
	0.398
	2.947
	71
	0.475
	2.9
	82
	0.434
	7.852
	127
	0.737
	7.971
	115

	13
	0.766
	3.156
	73
	0.331
	2.912
	72
	0.45
	2.989
	88
	0.550
	5.560
	91
	0.629
	5.675
	91

	14
	0.349
	3.007
	74
	0.243
	2.652
	73
	0.213
	2.655
	73
	0.194
	4.430
	90
	0.355
	5.694
	100

	15
	1.135
	3.713
	64
	1.175
	4.031
	69
	0.932
	3.867
	88
	1.325
	8.244
	78
	1.471
	8.244
	73

	16
	1.246
	3.907
	63
	1.019
	3.559
	72
	0.818
	3.517
	90
	1.375
	7.313
	63
	1.167
	7.195
	67

	17
	2.056
	4.074
	54
	1.52
	3.546
	51
	2.106
	4.751
	61
	2.000
	5.653
	34
	1.750
	5.870
	39

	18
	0.884
	2.969
	40
	0.823
	3.001
	60
	0.923
	2.905
	57
	0.821
	8.355
	117
	0.770
	8.347
	117

	19
	1.584
	3.93
	57
	1.385
	3.536
	51
	1.195
	3.561
	62
	1.364
	7.085
	58
	1.323
	7.120
	62

	20
	1.06
	3.461
	65
	1.072
	3.828
	72
	0.949
	3.213
	65
	1.056
	7.531
	80
	0.970
	7.576
	90

	21
	1.441
	4.548
	69
	1.439
	3.766
	59
	1.389
	3.685
	59
	1.559
	6.110
	45
	1.396
	5.908
	47

	22
	0.571
	3.791
	103
	0.593
	3.267
	91
	0.72
	3.098
	86
	0.636
	5.874
	94
	0.636
	5.873
	95

	23
	0.831
	3.108
	59
	1.096
	3.334
	55
	0.942
	3.052
	61
	0.924
	4.803
	61
	0.850
	4.787
	67

	24
	0.7
	3.026
	61
	0.83
	3.271
	80
	0.698
	2.844
	72
	0.835
	6.870
	89
	0.779
	6.897
	93

	25
	1.029
	3.212
	55
	1.006
	3.722
	80
	0.927
	3.557
	82
	0.782
	7.769
	109
	0.692
	7.636
	115

	26
	1.034
	3.067
	39
	1.08
	3.167
	39
	1.07
	3.022
	46
	1.239
	4.279
	33
	1.438
	4.710
	30

	27
	0.81
	4.42
	95
	0.689
	3.705
	106
	0.773
	3.947
	104
	1.123
	1.895
	25
	1.139
	2.207
	26

	28
	1.853
	4.204
	57
	1.16
	3.569
	60
	1.058
	3.514
	65
	0.898
	7.090
	88
	0.860
	6.638
	86

	29
	0.859
	3.149
	63
	0.948
	3.229
	67
	0.944
	3.305
	72
	1.106
	2.519
	31
	1.006
	2.313
	37

	30
	1.472
	3.331
	46
	1.022
	3.317
	63
	0.956
	3.057
	56
	1.008
	5.223
	53
	0.894
	4.933
	62

	31
	0.726
	3.082
	65
	0.984
	3.359
	72
	0.812
	2.962
	68
	0.842
	7.149
	96
	0.761
	6.975
	98

	32
	0.777
	3.206
	73
	0.917
	3.297
	77
	0.89
	2.876
	56
	0.963
	6.397
	74
	0.881
	6.258
	79

	33
	0.872
	3.012
	46
	1.047
	3.411
	64
	1.281
	3.125
	43
	0.952
	6.483
	76
	0.877
	6.411
	83

	34
	1.227
	2.857
	18
	1.026
	3.168
	46
	0.958
	2.743
	32
	0.939
	7.801
	96
	0.880
	7.782
	100

	35
	0.71
	3.037
	61
	0.924
	3.227
	67
	0.839
	2.806
	50
	0.947
	4.252
	52
	0.854
	3.963
	63

	36
	1.097
	3.056
	33
	1.327
	3.316
	46
	1.147
	3.061
	48
	1.127
	3.111
	32
	1.023
	2.877
	40

	37
	0.824
	3.781
	87
	0.732
	3.612
	103
	0.696
	3.271
	96
	0.758
	7.096
	102
	0.782
	7.007
	94











Contd………
	APPENDIX TABLE B: DETAILED RESULTS OF THE BACKWARD LINKAGE MEASURE OF THE CONVENTIONAL MODEL
	
	
	
	

	 
	BACKWARD LINKAGE

	 
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO.
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR
	I1
	CV1
	CR

	38
	0.997
	3.361
	66
	1.016
	3.473
	69
	0.858
	3.247
	78
	0.850
	7.024
	89
	0.911
	6.888
	81

	39
	0.874
	3.458
	76
	0.777
	3.256
	84
	0.769
	2.896
	68
	0.866
	6.036
	77
	0.911
	5.852
	70

	40
	1.557
	4.516
	64
	1.75
	4.43
	64
	1.58
	4.76
	67
	1.516
	2.327
	14
	1.687
	2.394
	14

	41
	0.781
	3.091
	61
	1.048
	3.195
	47
	0.943
	3.007
	58
	1.024
	2.792
	37
	1.226
	2.854
	27

	42
	0.86
	3.495
	80
	1.23
	3.104
	29
	1.196
	3.302
	53
	1.015
	3.113
	40
	1.095
	2.879
	38

	43
	0.998
	3.282
	62
	1.003
	3.01
	43
	1.021
	2.875
	39
	0.973
	8.061
	92
	0.999
	8.042
	93

	44
	0.98
	3.088
	48
	1.06
	2.964
	31
	1.03
	2.898
	40
	0.981
	5.707
	62
	1.013
	5.526
	56

	45
	1.158
	3.332
	53
	1.001
	3.256
	63
	1.003
	3.331
	66
	0.963
	6.199
	71
	0.942
	5.803
	67

	46
	1.06
	3.139
	46
	1.065
	3.041
	34
	1.183
	3.06
	45
	1.141
	4.293
	37
	1.179
	3.897
	33

	47
	0.926
	3.071
	48
	0.978
	2.882
	39
	0.995
	2.83
	38
	0.946
	5.270
	62
	1.103
	5.003
	47

	48
	0.732
	2.983
	54
	0.951
	2.934
	45
	0.9
	2.717
	43
	0.855
	5.762
	75
	0.972
	5.317
	59

	49
	0.537
	3.267
	88
	0.829
	3.275
	82
	0.737
	2.824
	62
	0.661
	7.444
	113
	0.770
	7.223
	101

	50
	0.572
	3.132
	76
	0.845
	3.134
	65
	0.826
	2.951
	65
	1.009
	5.188
	51
	1.393
	5.163
	36

	51
	0.43
	3.155
	87
	0.872
	3.089
	61
	0.797
	2.781
	53
	0.825
	4.495
	70
	0.940
	4.322
	55

	52
	0.541
	3.281
	89
	0.922
	3.115
	59
	0.923
	2.827
	49
	0.870
	5.634
	69
	1.119
	5.168
	47

	53
	0.78
	3.445
	83
	1.117
	3.996
	71
	1.076
	3.612
	67
	0.713
	7.724
	112
	0.748
	7.539
	110

	54
	0.38
	3.366
	102
	0.822
	3.201
	75
	1.023
	3.273
	61
	0.820
	6.870
	94
	0.769
	7.323
	104

	55
	1.003
	3.109
	48
	1.121
	2.879
	19
	1.148
	2.827
	27
	1.302
	5.600
	42
	1.248
	5.607
	43

	56
	0.777
	3.066
	59
	0.957
	2.995
	46
	0.947
	2.809
	39
	0.834
	8.277
	113
	0.832
	8.263
	112

	57
	0.681
	3.271
	83
	0.784
	3.064
	67
	0.733
	2.964
	77
	0.582
	8.358
	130
	0.639
	8.353
	127

	58
	0.956
	2.916
	36
	1.016
	3.207
	55
	1.208
	3.854
	65
	1.088
	4.492
	44
	1.155
	3.932
	36

	59
	2.356
	6.338
	66
	2.251
	5.573
	65
	2.187
	5.324
	65
	2.514
	3.335
	16
	2.831
	2.780
	11

	60
	1.176
	5.207
	77
	1.534
	5.211
	69
	1.776
	5.365
	69
	1.641
	1.823
	9
	1.500
	1.969
	12

	61
	1.085
	3.877
	70
	0.555
	3.893
	114
	0.661
	3.48
	103
	0.512
	8.065
	127
	0.563
	8.042
	124

	62
	1.898
	7.001
	75
	2.2
	6.433
	70
	2.286
	6.114
	68
	2.333
	1.411
	4
	2.285
	1.293
	4

	63
	0.287
	4.65
	125
	0.361
	3.917
	118
	0.42
	5.221
	127
	0.698
	2.373
	64
	1.037
	1.618
	30

	64
	2.159
	6.899
	72
	2.255
	7.351
	71
	2.244
	7.455
	73
	2.130
	1.054
	4
	1.836
	1.112
	4

	65
	1.575
	3.133
	30
	1.089
	3.068
	33
	1.354
	3.183
	44
	1.346
	5.963
	46
	1.333
	6.162
	50

	66
	0.593
	6.227
	119
	0.818
	7.354
	124
	1.229
	6.891
	83
	1.155
	1.643
	20
	1.141
	1.465
	22

	67
	0.534
	5.613
	122
	0.548
	5.961
	129
	0.708
	5.971
	124
	0.565
	8.304
	129
	0.529
	8.275
	132

	68
	0.897
	3.512
	77
	0.953
	3.538
	80
	1.556
	3.786
	59
	0.718
	8.214
	118
	0.735
	8.187
	120

	69
	1.475
	7.317
	83
	1.723
	6.757
	75
	1.975
	6.315
	73
	1.616
	3.353
	22
	1.501
	3.015
	22

	70
	0.511
	8.485
	134
	0.57
	8.485
	134
	0.637
	8.485
	135
	0.564
	8.367
	133
	0.505
	8.367
	136

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	CR = COMBINED RANKS (rank addition)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	APPENDIX TABLE C: DETAILED RESULTS OF THE FORWARD LINKAGE MEASURE OF THE CONVENTIONAL MODEL
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FORWARD LINAKGE

	
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR

	1
	2.406
	7.897
	72
	1.736
	7.721
	75
	1.227
	7.373
	77
	1.311
	7.202
	77
	1.108
	7.219
	80

	2
	1.353
	7.643
	78
	0.921
	7.384
	84
	0.829
	6.829
	83
	0.935
	6.391
	74
	0.623
	6.669
	89

	3
	6.053
	5.684
	43
	4.263
	5.857
	46
	3.779
	5.638
	49
	0.569
	6.532
	90
	0.382
	6.613
	95

	4
	2.816
	4.606
	34
	1.892
	4.868
	43
	1.221
	5.487
	59
	3.135
	4.877
	46
	2.778
	4.776
	48

	5
	1.587
	7.394
	71
	1.288
	7.386
	74
	1.258
	7.288
	74
	0.882
	7.092
	82
	0.711
	7.116
	90

	6
	1.022
	4.081
	38
	0.515
	4.095
	59
	0.475
	4.182
	58
	0.499
	4.415
	72
	0.337
	4.557
	81

	7
	0.963
	6.074
	70
	0.816
	6.436
	79
	0.684
	6.44
	83
	0.375
	5.447
	90
	0.328
	4.866
	85

	8
	0.929
	4.715
	51
	0.509
	4.95
	75
	0.436
	4.95
	72
	0.265
	4.761
	90
	0.235
	4.446
	88

	9
	0.295
	7.258
	101
	0.31
	7.586
	112
	0.226
	8.116
	119
	0.224
	7.162
	115
	0.164
	7.221
	123

	10
	1.091
	2.732
	22
	1.423
	2.688
	15
	1.254
	2.656
	19
	1.104
	2.478
	22
	1.012
	2.413
	24

	11
	1.259
	3.209
	22
	1.732
	2.365
	12
	1.811
	2.679
	14
	1.818
	2.816
	18
	1.293
	2.838
	24

	12
	0.019
	4.62
	96
	0.063
	4.002
	86
	0.062
	3.54
	80
	0.059
	4.148
	95
	0.047
	4.020
	92

	13
	0.05
	2.693
	70
	0.11
	2.884
	68
	0.138
	2.348
	63
	0.208
	2.104
	58
	0.205
	2.109
	57

	14
	0.103
	3.407
	67
	0.527
	3.158
	44
	0.577
	3.341
	44
	0.534
	3.486
	51
	0.274
	3.681
	70

	15
	0.243
	8.255
	120
	0.172
	7.755
	125
	0.115
	7.484
	126
	0.093
	7.329
	127
	0.070
	7.077
	125

	16
	0.433
	6.935
	92
	0.349
	7.229
	100
	0.297
	6.633
	98
	0.365
	6.101
	94
	0.281
	5.475
	96

	17
	1.863
	7.284
	68
	1.123
	7.585
	78
	2.196
	7.739
	74
	1.686
	7.268
	74
	1.333
	7.196
	76

	18
	0.288
	8.478
	118
	0.214
	8.445
	124
	0.222
	8.379
	122
	0.073
	8.314
	135
	0.088
	8.299
	132

	19
	1.464
	7.079
	69
	1.071
	6.368
	68
	0.915
	6.436
	73
	0.623
	6.439
	87
	0.570
	6.403
	89

	20
	0.252
	3.623
	61
	0.118
	3.644
	78
	0.146
	3.583
	73
	0.081
	3.527
	79
	0.066
	3.608
	85

	21
	1.508
	8.003
	78
	1.202
	7.139
	71
	1.077
	7.108
	78
	1.332
	7.464
	79
	1.358
	7.462
	78

	22
	0.795
	4.434
	47
	0.543
	4.231
	59
	0.604
	4.462
	61
	0.285
	3.486
	62
	0.262
	3.263
	61

	23
	0.701
	3.646
	37
	0.753
	3.405
	39
	0.82
	3.44
	39
	0.548
	3.322
	47
	0.494
	3.119
	47

	24
	0.327
	5.089
	78
	0.283
	5.421
	90
	0.263
	5.33
	85
	0.292
	4.435
	82
	0.257
	4.280
	84

	25
	0.199
	8.32
	122
	0.259
	7.888
	120
	0.257
	7.632
	113
	0.189
	7.101
	118
	0.180
	6.716
	114

	26
	0.496
	5.142
	70
	0.95
	4.372
	49
	0.861
	4.415
	52
	0.834
	4.039
	51
	0.656
	3.875
	54

	27
	1.899
	3.562
	18
	1.355
	3.514
	24
	1.612
	3.507
	23
	3.026
	3.375
	18
	2.287
	3.379
	21

	28
	0.186
	3.679
	71
	0.316
	3.256
	55
	0.295
	3.223
	54
	0.192
	4.117
	84
	0.260
	4.154
	79

	29
	0.795
	2.552
	25
	1.06
	2.372
	22
	1.644
	2.653
	13
	1.407
	2.799
	20
	1.544
	2.549
	18

	30
	0.565
	3.672
	44
	0.809
	3.762
	44
	1.006
	3.722
	36
	0.630
	3.600
	49
	0.626
	3.569
	50

	31
	0.129
	3.935
	75
	0.196
	4.129
	77
	0.2
	4.254
	76
	0.154
	3.565
	75
	0.158
	3.422
	73

	32
	0.245
	4.062
	69
	0.322
	3.883
	63
	0.341
	3.955
	62
	0.277
	3.961
	73
	0.293
	3.820
	68

	33
	0.455
	5.783
	81
	0.612
	5.915
	77
	0.517
	5.792
	81
	0.579
	6.149
	86
	0.576
	6.091
	85

	34
	0.191
	8.148
	121
	0.208
	7.602
	119
	0.199
	7.566
	119
	0.228
	7.672
	119
	0.224
	7.635
	120

	35
	0.279
	5.058
	81
	0.849
	3.563
	38
	0.457
	3.028
	46
	0.636
	3.056
	40
	0.693
	2.792
	38

	36
	0.608
	3.622
	39
	0.979
	3.069
	28
	0.83
	3.124
	34
	0.810
	2.551
	31
	0.828
	2.368
	30

	37
	0.195
	5.126
	90
	0.188
	5.243
	94
	0.145
	5.438
	100
	0.312
	5.038
	90
	0.313
	4.973
	88

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Contd………..
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	APPENDIX TABLE C: DETAILED RESULTS OF THE FORWARD LINKAGE MEASURE OF THE CONVENTIONAL MODEL
	
	
	
	

	 
	FORWARD LINAKGE

	 
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO.
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR
	I2
	CV2
	CR

	38
	0.35
	4.88
	74
	0.406
	5.276
	79
	0.405
	5.35
	80
	0.359
	5.078
	90
	0.380
	5.074
	86

	39
	0.431
	4.8
	72
	0.257
	5.992
	100
	0.288
	5.445
	87
	0.454
	4.333
	74
	0.492
	4.198
	67

	40
	3.216
	4.081
	25
	3.314
	4.223
	29
	3.383
	3.836
	23
	2.475
	4.029
	33
	2.557
	3.907
	32

	41
	0.643
	2.737
	32
	1.063
	3.178
	26
	1.502
	2.699
	18
	1.201
	2.358
	20
	1.283
	2.303
	19

	42
	1.142
	3.771
	33
	0.991
	4.3
	46
	1.168
	4.347
	44
	1.230
	3.754
	37
	1.407
	3.563
	29

	43
	0.165
	5.836
	102
	0.128
	7.026
	116
	0.122
	7.488
	126
	0.094
	6.792
	119
	0.103
	7.070
	120

	44
	0.339
	4.299
	63
	0.295
	4.561
	79
	0.218
	4.841
	84
	0.281
	3.357
	60
	0.302
	3.528
	61

	45
	0.051
	7.432
	126
	0.094
	4.746
	98
	0.077
	5.221
	102
	0.223
	4.332
	86
	0.289
	4.037
	73

	46
	0.515
	6.215
	82
	0.573
	5.531
	75
	0.657
	5.064
	65
	0.803
	4.440
	63
	0.986
	4.512
	59

	47
	0.272
	6.373
	99
	0.327
	5.559
	85
	0.3
	5.74
	88
	0.701
	5.411
	74
	0.934
	5.716
	72

	48
	0.326
	4.781
	75
	0.366
	4.725
	74
	0.487
	4.305
	60
	0.637
	4.925
	72
	0.904
	4.971
	67

	49
	0.055
	5.987
	112
	0.042
	5.831
	111
	0.04
	6.045
	117
	0.124
	3.992
	84
	0.172
	4.065
	84

	50
	0.098
	5.936
	108
	0.165
	5.937
	106
	0.238
	6.134
	98
	0.841
	4.835
	64
	1.081
	5.378
	65

	51
	0.052
	4.748
	95
	0.089
	3.319
	75
	0.15
	3.839
	76
	0.623
	4.180
	62
	0.824
	4.405
	60

	52
	0.06
	7.619
	125
	0.183
	7.805
	125
	0.171
	7.879
	125
	0.492
	4.424
	74
	0.712
	4.484
	64

	53
	0.108
	5.282
	98
	0.05
	6.061
	116
	0.044
	6.381
	118
	0.065
	2.710
	72
	0.081
	2.482
	70

	54
	0.474
	4.454
	59
	0.322
	5.066
	82
	0.22
	5.095
	86
	0.231
	3.951
	74
	0.168
	4.209
	88

	55
	0.451
	5.763
	81
	0.598
	6.118
	82
	0.474
	6.651
	93
	1.030
	6.598
	75
	0.990
	6.571
	74

	56
	0.254
	6.943
	103
	0.312
	6.807
	101
	0.174
	7.002
	113
	0.016
	5.022
	112
	0.017
	4.774
	109

	57
	0.017
	8.465
	140
	0.028
	8.271
	139
	0.02
	7.87
	138
	0.017
	8.091
	136
	0.017
	7.962
	135

	58
	0.471
	5.332
	76
	1.002
	4.642
	51
	1.479
	5.16
	48
	1.407
	4.754
	50
	1.587
	4.406
	44

	59
	4.203
	6.802
	55
	3.417
	6.951
	60
	2.798
	7.231
	66
	3.515
	6.779
	60
	4.240
	6.703
	59

	60
	3.089
	3.671
	19
	4.114
	3.643
	18
	4.371
	3.814
	18
	3.439
	3.602
	22
	3.056
	3.673
	25

	61
	0.084
	5.877
	108
	0.125
	4.524
	89
	0.13
	5.801
	109
	0.094
	5.784
	110
	0.086
	5.301
	109

	62
	5.681
	4.559
	28
	6.104
	4.48
	28
	5.175
	4.766
	31
	4.812
	4.615
	38
	5.252
	4.490
	38

	63
	0.553
	4.366
	53
	0.665
	3.822
	48
	0.897
	4.309
	48
	2.273
	3.616
	28
	4.066
	3.506
	18

	64
	6.285
	4.547
	25
	6.806
	4.708
	32
	6.273
	4.72
	29
	6.272
	4.320
	30
	5.518
	4.238
	31

	65
	0.614
	7.294
	86
	0.574
	6.406
	85
	0.757
	6.474
	82
	1.032
	6.082
	68
	0.982
	6.330
	74

	66
	2.002
	3.609
	18
	3.298
	3.624
	21
	3.872
	3.893
	23
	3.658
	3.670
	22
	3.822
	3.447
	18

	67
	0.679
	8.453
	96
	0.745
	8.447
	101
	0.879
	8.472
	96
	0.672
	8.274
	98
	0.611
	8.227
	103

	68
	0.481
	8.243
	101
	0.539
	7.335
	95
	0.734
	8.371
	100
	0.467
	8.068
	108
	0.475
	8.047
	107

	69
	3.768
	5.512
	45
	3.834
	5.879
	49
	4.28
	5.183
	39
	2.943
	6.608
	63
	2.816
	6.273
	57

	70
	0.99
	8.49
	93
	1.105
	8.485
	89
	1.131
	8.485
	92
	0.954
	8.367
	92
	0.878
	8.367
	96

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	CR = COMBINED RANKS (rank addition)
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	APPENDIX TABLE D: DETAILED RESULTS OF THE BACKWARD LINKAGE MEASURE OF THE AUGMENTED MODEL
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	BACKWARD LINKAGE

	
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR

	1
	1.309
	7.401
	50
	1.352
	7.53
	46
	1.437
	7.614
	57
	6.957
	0.420
	18
	1.045
	2.713
	27

	2
	1.281
	7.476
	70
	1.382
	7.61
	57
	1.49
	7.651
	62
	8.062
	0.528
	23
	0.897
	4.176
	47

	3
	1.35
	7.3
	25
	1.341
	7.423
	30
	1.411
	7.479
	38
	6.428
	0.474
	24
	0.778
	4.385
	61

	4
	1.298
	7.504
	77
	1.297
	7.626
	64
	1.387
	7.655
	66
	6.744
	0.385
	14
	0.950
	1.292
	20

	5
	1.322
	7.471
	55
	1.28
	7.583
	59
	1.316
	7.611
	64
	6.404
	0.396
	19
	0.668
	2.439
	54

	6
	1.292
	7.256
	32
	1.31
	7.369
	22
	1.262
	7.419
	51
	6.378
	0.545
	32
	0.667
	4.895
	76

	7
	1.291
	7.343
	44
	1.275
	7.599
	62
	1.296
	7.631
	71
	6.333
	0.581
	36
	0.825
	4.976
	62

	8
	1.291
	7.621
	91
	1.228
	7.73
	84
	1.282
	7.736
	90
	6.214
	0.713
	48
	0.723
	4.594
	67

	9
	1.262
	7.664
	100
	1.217
	7.725
	84
	1.31
	7.731
	81
	6.131
	0.660
	50
	0.945
	5.898
	67

	10
	1.163
	7.593
	96
	1.146
	7.635
	91
	1.249
	7.675
	90
	5.915
	0.746
	57
	1.077
	2.870
	30

	11
	1.303
	7.638
	87
	1.194
	7.728
	90
	0.89
	7.719
	115
	3.082
	0.399
	64
	2.457
	2.775
	20

	12
	1.469
	7.632
	71
	1.156
	7.702
	93
	1.224
	7.692
	94
	5.827
	6.888
	94
	2.828
	8.020
	68

	13
	1.591
	7.579
	62
	1.197
	7.722
	87
	1.231
	7.698
	94
	5.427
	3.445
	96
	1.055
	5.692
	56

	14
	1.404
	7.639
	74
	1.216
	7.744
	89
	1.254
	7.754
	96
	5.630
	1.534
	80
	2.198
	5.655
	49

	15
	1.34
	7.485
	58
	0.981
	7.492
	81
	0.995
	7.537
	86
	5.743
	1.626
	80
	0.692
	7.545
	99

	16
	1.388
	7.472
	48
	1.219
	7.555
	64
	1.118
	7.594
	84
	6.197
	0.553
	41
	0.623
	5.103
	85

	17
	1.206
	7.268
	44
	1.139
	7.422
	59
	1.184
	7.302
	43
	6.135
	0.380
	27
	0.563
	1.732
	55

	18
	1.091
	7.495
	94
	1.174
	7.596
	76
	1.275
	7.596
	72
	5.804
	1.312
	73
	0.570
	6.375
	102

	19
	1.32
	7.395
	47
	0.977
	7.425
	77
	1.006
	7.464
	74
	5.834
	0.491
	45
	0.595
	4.086
	73

	20
	1.279
	7.49
	79
	1.173
	7.534
	70
	1.286
	7.593
	65
	5.582
	2.696
	90
	0.857
	7.458
	83

	21
	1.053
	7.352
	64
	1.108
	7.428
	67
	1.145
	7.458
	63
	5.701
	0.403
	43
	0.430
	2.369
	68

	22
	1.017
	7.558
	106
	1.19
	7.656
	83
	1.239
	7.637
	84
	5.515
	1.195
	75
	0.892
	5.714
	67

	23
	1.018
	7.493
	99
	1.085
	7.505
	77
	0.929
	7.514
	85
	4.074
	0.843
	82
	0.697
	4.581
	68

	24
	1.041
	7.53
	102
	1.108
	7.582
	90
	1.093
	7.62
	94
	5.216
	0.989
	75
	0.663
	6.164
	93

	25
	1.152
	7.474
	77
	1.162
	7.548
	75
	1.117
	7.567
	82
	5.625
	1.300
	76
	0.488
	6.347
	105

	26
	1.118
	7.465
	76
	1.096
	7.512
	79
	0.988
	7.494
	81
	4.569
	0.609
	71
	1.111
	4.324
	39

	27
	0.952
	7.484
	94
	1.014
	7.601
	100
	0.904
	7.558
	91
	2.138
	0.347
	67
	1.280
	2.082
	15

	28
	1.481
	7.383
	33
	1.145
	7.504
	67
	0.455
	7.148
	75
	4.260
	4.179
	109
	0.970
	6.596
	69

	29
	0.643
	7.359
	79
	0.673
	7.387
	77
	0.608
	7.361
	77
	3.163
	0.519
	71
	0.502
	2.260
	60

	30
	1.474
	7.447
	41
	1.115
	7.532
	82
	1.878
	7.657
	63
	7.297
	0.632
	31
	0.831
	4.262
	53

	31
	1.068
	7.528
	98
	1.013
	7.516
	87
	1.129
	7.598
	85
	4.718
	2.089
	98
	0.818
	6.812
	84

	32
	0.932
	7.489
	100
	0.969
	7.523
	92
	0.861
	7.508
	87
	4.075
	1.970
	99
	0.771
	6.186
	83

	33
	1.019
	7.483
	90
	1.065
	7.512
	82
	1.332
	7.529
	48
	4.756
	0.944
	78
	0.838
	5.924
	74

	34
	1.109
	7.419
	74
	0.991
	7.497
	81
	1.106
	7.556
	82
	5.216
	0.603
	62
	0.441
	4.662
	88

	35
	0.827
	7.482
	95
	1.036
	7.539
	90
	1.106
	7.586
	84
	4.748
	0.932
	78
	0.785
	3.895
	54

	36
	1.203
	7.47
	71
	1.125
	7.456
	67
	1.048
	7.491
	76
	4.818
	0.579
	64
	0.794
	2.777
	45

	37
	1.209
	7.528
	86
	1.151
	7.615
	87
	1.007
	7.606
	93
	4.961
	4.148
	102
	0.919
	6.949
	77

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Contd……….
	
	
	
	


	APPENDIX TABLE D: DETAILED RESULTS OF THE BACKWARD LINKAGE MEASURE OF THE AUGMENTED MODEL
	
	
	
	
	

	 
	BACKWARD LINKAGE

	 
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO.
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR
	I3
	CV3
	CR

	38
	0.794
	7.381
	81
	0.837
	7.445
	81
	0.782
	7.491
	85
	3.379
	3.602
	111
	0.683
	6.786
	94

	39
	0.579
	7.316
	75
	0.653
	7.451
	89
	0.669
	7.475
	86
	2.310
	2.230
	121
	0.476
	5.780
	100

	40
	0.635
	7.079
	56
	0.746
	7.114
	56
	0.596
	7.059
	59
	3.278
	0.654
	79
	0.680
	2.356
	49

	41
	0.617
	7.377
	84
	0.679
	7.346
	70
	0.609
	7.362
	77
	3.701
	1.027
	87
	0.700
	2.843
	53

	42
	0.36
	7.09
	74
	0.607
	7.203
	65
	0.524
	7.155
	69
	2.339
	0.797
	98
	0.424
	2.851
	77

	43
	0.554
	7.241
	67
	0.578
	7.289
	77
	0.562
	7.287
	72
	2.753
	4.547
	121
	0.441
	8.059
	121

	44
	0.567
	7.258
	69
	0.645
	7.316
	70
	0.594
	7.31
	72
	2.541
	1.420
	107
	0.430
	5.477
	98

	45
	0.674
	7.262
	65
	0.576
	7.289
	77
	0.523
	7.259
	74
	2.544
	3.180
	117
	0.399
	5.797
	108

	46
	0.527
	7.186
	65
	0.558
	7.238
	77
	0.552
	7.194
	68
	2.679
	1.157
	96
	0.416
	3.855
	83

	47
	0.516
	7.242
	71
	0.596
	7.316
	79
	0.548
	7.286
	73
	2.032
	1.860
	122
	0.337
	4.986
	106

	48
	0.495
	7.323
	84
	0.62
	7.348
	77
	0.521
	7.311
	82
	2.095
	2.027
	122
	0.352
	5.228
	108

	49
	0.406
	7.364
	95
	0.603
	7.397
	87
	0.509
	7.391
	95
	2.302
	3.248
	125
	0.341
	7.191
	127

	50
	0.403
	7.339
	88
	0.545
	7.345
	86
	0.471
	7.305
	84
	3.040
	1.199
	96
	0.394
	5.079
	101

	51
	0.316
	7.353
	95
	0.604
	7.376
	82
	0.505
	7.354
	90
	1.999
	1.624
	121
	0.326
	4.307
	100

	52
	0.403
	7.359
	95
	0.601
	7.35
	82
	0.566
	7.339
	79
	2.487
	1.482
	110
	0.360
	5.050
	104

	53
	0.58
	7.358
	80
	0.782
	7.382
	73
	0.683
	7.357
	73
	2.044
	4.312
	134
	0.337
	7.608
	133

	54
	0.174
	7.143
	77
	0.42
	7.224
	77
	0.52
	7.244
	75
	2.374
	1.419
	109
	0.375
	7.227
	124

	55
	0.51
	7.198
	70
	0.633
	7.278
	67
	0.581
	7.24
	65
	2.640
	1.244
	101
	0.397
	5.499
	104

	56
	0.452
	7.261
	78
	0.6
	7.331
	79
	0.578
	7.337
	77
	2.647
	6.967
	125
	0.363
	8.291
	132

	57
	0.513
	7.362
	90
	0.573
	7.398
	94
	0.445
	7.335
	89
	1.667
	8.378
	141
	0.287
	8.412
	141

	58
	1.142
	7.487
	85
	1.022
	7.508
	81
	0.817
	7.382
	74
	2.514
	0.667
	92
	0.386
	3.727
	86

	59
	0.526
	6.611
	62
	0.672
	6.838
	58
	0.721
	6.958
	52
	3.083
	0.480
	70
	1.121
	2.402
	20

	60
	1.125
	7.434
	73
	1.171
	7.417
	50
	1.28
	7.411
	48
	6.107
	0.379
	28
	0.528
	1.908
	57

	61
	1.327
	7.492
	66
	1.137
	7.658
	96
	1.154
	7.639
	90
	5.965
	3.353
	83
	1.029
	7.889
	77

	62
	0.938
	7.199
	55
	1.119
	7.236
	41
	1.256
	7.296
	35
	4.997
	0.353
	39
	0.762
	0.822
	34

	63
	1.196
	7.641
	102
	1.209
	7.715
	85
	1.204
	7.703
	97
	6.279
	0.378
	19
	0.298
	1.255
	75

	64
	1.338
	7.299
	26
	1.283
	7.303
	16
	1.347
	7.346
	25
	6.261
	0.358
	17
	0.970
	0.733
	15

	65
	1.388
	7.413
	41
	1.149
	7.524
	73
	1.284
	7.502
	57
	6.246
	0.401
	27
	0.599
	2.418
	59

	66
	1.307
	7.586
	80
	1.263
	7.612
	67
	1.307
	7.537
	55
	6.213
	0.358
	19
	0.853
	1.193
	25

	67
	1.298
	7.597
	84
	1.24
	7.672
	77
	1.325
	7.65
	68
	6.302
	0.433
	27
	0.766
	3.170
	53

	68
	1.068
	7.487
	90
	1.169
	7.562
	76
	1.288
	7.46
	47
	5.847
	0.443
	41
	0.660
	3.217
	65

	69
	1.291
	7.414
	59
	1.216
	7.392
	40
	1.284
	7.373
	42
	6.050
	0.368
	27
	0.948
	1.377
	22

	70
	1.33
	7.604
	77
	1.274
	7.67
	72
	1.328
	7.665
	71
	6.428
	8.426
	76
	1.340
	8.426
	75

	71
	1.313
	7.703
	89
	1.253
	7.804
	84
	1.304
	7.802
	87
	6.409
	0.367
	12
	0.635
	0.619
	43

	
	CR = COMBINED RANKS (rank addition)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	APPENDIX TABLE E: DETAILED RESULTS OF THE FORWARD LINKAGE MEASURE OF THE AUGMENTED MODEL
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	FORWARD LINAKGE

	
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR

	1
	0.587
	0.695
	12
	0.299
	0.958
	15
	0.16
	1.25
	21
	1.181
	2.940
	67
	0.052
	3.169
	36

	2
	0.182
	1.068
	23
	0.093
	1.497
	29
	0.075
	1.625
	35
	0.675
	2.922
	66
	0.026
	3.557
	64

	3
	2.09
	0.569
	7
	1.273
	0.587
	9
	1.026
	0.658
	10
	0.592
	2.942
	78
	0.020
	3.421
	60

	4
	0.341
	0.961
	16
	0.162
	1.285
	23
	0.1
	1.567
	28
	2.347
	2.932
	60
	0.104
	3.207
	31

	5
	0.297
	0.802
	17
	0.21
	0.96
	19
	0.21
	0.984
	18
	1.137
	2.955
	77
	0.049
	3.423
	49

	6
	0.033
	1.941
	45
	0.011
	3.195
	78
	0.01
	3.343
	76
	0.369
	2.919
	71
	0.013
	2.956
	55

	7
	0.078
	1.378
	34
	0.069
	1.568
	33
	0.052
	1.796
	45
	0.316
	2.927
	79
	0.012
	3.171
	69

	8
	0.039
	1.972
	45
	0.021
	2.46
	62
	0.017
	2.697
	66
	0.218
	2.924
	84
	0.010
	3.033
	65

	9
	0.012
	3.11
	70
	0.014
	3.282
	77
	0.01
	3.805
	83
	0.255
	2.945
	94
	0.009
	3.510
	88

	10
	0.025
	2.087
	49
	0.036
	1.795
	41
	0.029
	1.936
	55
	0.177
	2.640
	52
	0.016
	2.202
	35

	11
	0.021
	1.705
	46
	0.033
	1.375
	36
	0.032
	1.535
	43
	0.499
	2.792
	47
	0.024
	2.405
	30

	12
	0
	8.315
	143
	0.001
	7.695
	140
	0
	7.63
	135
	0.004
	2.404
	70
	0.001
	3.836
	123

	13
	0
	7.022
	134
	0.001
	6.251
	125
	0.001
	5.673
	120
	0.021
	2.405
	67
	0.003
	1.970
	62

	14
	0.001
	6.711
	127
	0.003
	3.435
	95
	0.003
	3.371
	91
	0.072
	2.618
	65
	0.005
	3.272
	87

	15
	0.008
	4.456
	88
	0.005
	4.964
	99
	0.003
	5.497
	106
	0.080
	2.928
	103
	0.003
	3.807
	116

	16
	0.022
	2.365
	52
	0.019
	2.628
	66
	0.014
	2.851
	71
	0.351
	2.937
	81
	0.012
	3.168
	62

	17
	0.338
	0.804
	16
	0.153
	1.14
	23
	0.603
	0.687
	13
	1.951
	2.955
	72
	0.081
	3.518
	50

	18
	0.014
	2.961
	68
	0.01
	3.472
	82
	0.011
	3.499
	77
	0.106
	2.955
	112
	0.007
	3.475
	90

	19
	0.149
	1.275
	29
	0.085
	1.585
	33
	0.069
	1.761
	39
	0.497
	2.926
	72
	0.024
	3.500
	63

	20
	0.003
	5.02
	102
	0.001
	6.289
	123
	0.002
	5.929
	116
	0.036
	2.864
	101
	0.002
	2.744
	80

	21
	0.168
	1.286
	28
	0.104
	1.639
	32
	0.088
	1.813
	37
	1.014
	2.930
	65
	0.058
	3.881
	66

	22
	0.015
	3.499
	69
	0.012
	3.683
	81
	0.016
	3.376
	73
	0.105
	2.839
	83
	0.005
	2.694
	66

	23
	0.015
	2.895
	64
	0.019
	2.696
	68
	0.024
	2.426
	62
	0.203
	2.840
	72
	0.010
	2.529
	54

	24
	0.007
	3.864
	86
	0.008
	3.971
	86
	0.008
	3.772
	85
	0.146
	2.885
	84
	0.007
	3.157
	72

	25
	0.005
	5.431
	103
	0.007
	5.488
	100
	0.007
	5.53
	95
	0.119
	2.904
	88
	0.007
	3.730
	98

	26
	0.012
	3.674
	73
	0.034
	2.336
	49
	0.032
	2.337
	57
	0.272
	2.824
	64
	0.014
	3.070
	56

	27
	0.103
	1.101
	29
	0.057
	1.398
	32
	0.065
	1.518
	33
	0.914
	2.816
	44
	0.043
	2.776
	29

	28
	0.001
	6.374
	119
	0.002
	5.186
	110
	0.002
	5.348
	109
	0.018
	2.531
	72
	0.004
	3.771
	109

	29
	0.016
	2.161
	54
	0.025
	1.953
	49
	0.063
	1.508
	33
	0.378
	2.775
	48
	0.029
	2.111
	23

	30
	0.011
	2.9
	72
	0.022
	2.396
	57
	0.034
	2.107
	55
	0.317
	2.885
	69
	0.016
	2.530
	40

	31
	0.001
	6.365
	120
	0.003
	5.803
	115
	0.003
	5.699
	110
	0.059
	2.846
	93
	0.003
	2.542
	71

	32
	0.003
	5.397
	108
	0.005
	4.821
	101
	0.005
	4.694
	95
	0.057
	2.730
	76
	0.005
	3.277
	86

	33
	0.01
	3.826
	79
	0.017
	4.192
	79
	0.014
	4.078
	81
	0.189
	2.830
	71
	0.012
	4.337
	103

	34
	0.007
	3.968
	89
	0.007
	4.198
	89
	0.008
	3.991
	86
	0.291
	2.950
	91
	0.016
	3.463
	68

	35
	0.004
	5.227
	104
	0.019
	2.916
	68
	0.007
	3.545
	86
	0.156
	2.757
	61
	0.012
	2.335
	48

	36
	0.015
	2.496
	60
	0.03
	1.954
	48
	0.025
	2.082
	58
	0.278
	2.822
	62
	0.017
	2.033
	30

	37
	0.002
	7.309
	124
	0.002
	7.494
	129
	0.001
	7.829
	131
	0.022
	2.603
	75
	0.005
	4.575
	118

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	Contd………
	
	
	
	


	APPENDIX TABLE E: DETAILED RESULTS OF THE FORWARD LINKAGE MEASURE OF THE AUGMENTED MODEL
	
	
	
	
	

	 
	FORWARD LINAKGE

	 
	1983-1984
	1993-94
	1998-99
	2003-04
	2006-07

	SEC NO.
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR
	I4
	CV4
	CR

	38
	0.004
	5.994
	108
	0.005
	6.507
	116
	0.005
	6.601
	110
	0.026
	2.607
	75
	0.006
	4.633
	115

	39
	0.008
	3.921
	84
	0.006
	5.429
	102
	0.005
	6.01
	103
	0.050
	2.574
	66
	0.008
	3.810
	101

	40
	0.16
	1.559
	32
	0.187
	1.562
	26
	0.204
	1.457
	21
	0.220
	2.498
	36
	0.039
	3.628
	61

	41
	0.01
	2.733
	71
	0.027
	2.443
	56
	0.036
	1.792
	47
	0.126
	2.450
	44
	0.020
	2.138
	30

	42
	0.042
	1.708
	41
	0.038
	2.163
	43
	0.04
	2.57
	55
	0.153
	2.578
	48
	0.022
	3.262
	53

	43
	0.002
	6.832
	119
	0.002
	7.72
	130
	0.002
	7.994
	129
	0.015
	2.732
	89
	0.002
	6.166
	135

	44
	0.005
	4.58
	94
	0.005
	5.397
	104
	0.004
	6.028
	107
	0.079
	2.787
	77
	0.005
	2.865
	70

	45
	0.001
	8.216
	135
	0.001
	7.287
	130
	0.001
	7.561
	129
	0.026
	2.566
	69
	0.005
	3.691
	105

	46
	0.011
	5.128
	88
	0.014
	4.362
	83
	0.016
	4.124
	79
	0.108
	2.622
	59
	0.016
	4.088
	91

	47
	0.005
	6.241
	107
	0.006
	5.779
	104
	0.006
	6.128
	104
	0.064
	2.599
	64
	0.014
	5.452
	100

	48
	0.005
	5.104
	100
	0.006
	5.08
	97
	0.009
	4.435
	88
	0.058
	2.564
	62
	0.014
	4.633
	99

	49
	0.001
	7.168
	130
	0.001
	7.444
	135
	0.001
	8.118
	139
	0.029
	2.763
	85
	0.003
	3.463
	99

	50
	0.002
	6.274
	115
	0.003
	6.535
	120
	0.005
	6.612
	112
	0.130
	2.675
	57
	0.017
	4.906
	92

	51
	0.001
	6.712
	129
	0.001
	6.453
	126
	0.002
	6.136
	120
	0.068
	2.537
	58
	0.013
	4.120
	98

	52
	0.001
	6.304
	120
	0.005
	6.155
	113
	0.004
	7.934
	122
	0.086
	2.692
	65
	0.012
	3.905
	100

	53
	0.001
	7.389
	128
	0.001
	7.768
	138
	0.001
	7.864
	135
	0.021
	2.818
	96
	0.002
	2.092
	71

	54
	0.008
	4.125
	88
	0.005
	5.719
	106
	0.003
	6.138
	114
	0.083
	2.850
	88
	0.003
	3.381
	95

	55
	0.009
	4.87
	88
	0.016
	4.585
	84
	0.011
	6.066
	95
	0.119
	2.724
	62
	0.016
	5.977
	101

	56
	0.006
	5.035
	96
	0.009
	4.519
	89
	0.003
	7.659
	122
	0.004
	2.752
	93
	0.000
	3.707
	118

	57
	0
	7.845
	138
	0.001
	7.82
	141
	0
	8.493
	144
	0.000
	6.480
	141
	0.000
	7.946
	141

	58
	0.011
	3.848
	76
	0.037
	2.443
	50
	0.088
	1.736
	34
	0.284
	2.742
	50
	0.027
	3.689
	66

	59
	0.334
	1.478
	26
	0.226
	2.053
	31
	0.152
	2.745
	45
	0.380
	2.812
	51
	0.072
	5.820
	76

	60
	0.205
	1.03
	21
	0.351
	0.819
	13
	0.404
	0.835
	16
	0.968
	2.808
	41
	0.053
	3.112
	32

	61
	0.001
	7.169
	129
	0.002
	6.593
	126
	0.002
	6.617
	122
	0.030
	2.827
	94
	0.002
	4.060
	123

	62
	1.149
	0.478
	7
	1.385
	0.414
	6
	1.224
	0.474
	6
	2.524
	2.906
	50
	0.158
	3.310
	35

	63
	0.016
	2.656
	60
	0.018
	2.743
	70
	0.038
	2.075
	51
	0.863
	2.856
	55
	0.091
	2.848
	22

	64
	1.523
	0.431
	5
	1.992
	0.357
	4
	1.798
	0.409
	4
	3.376
	2.920
	51
	0.172
	3.254
	30

	65
	0.046
	1.759
	40
	0.032
	2.256
	50
	0.062
	1.669
	40
	0.973
	2.941
	71
	0.050
	3.469
	51

	66
	0.112
	1.106
	29
	0.285
	0.813
	14
	0.504
	0.625
	12
	1.354
	2.860
	49
	0.087
	2.842
	22

	67
	0.042
	2.392
	47
	0.057
	2.196
	42
	0.084
	1.872
	40
	0.676
	2.944
	77
	0.036
	3.787
	68

	68
	0.028
	2.452
	52
	0.031
	2.56
	57
	0.082
	1.588
	33
	0.583
	2.951
	83
	0.033
	3.584
	62

	69
	0.887
	0.494
	9
	1.109
	0.461
	9
	1.018
	0.544
	9
	2.077
	2.938
	63
	0.105
	3.859
	59

	70
	0.017
	8.544
	101
	0.022
	8.544
	104
	0.023
	8.544
	106
	0.019
	8.426
	137
	0.012
	8.426
	111

	71
	63.708
	0.379
	2
	63.655
	0.28
	2
	64.33
	0.354
	2
	15.823
	2.998
	70
	1.664
	3.223
	28

	
	CR = COMBINED RANKS (rank addition)
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