CHAPTER 2

METHODOLOGY OF MEASURING

INTER-REGIONAL INEQUALITIES
2.0
INTRODUCTION


There are several methods that have been used to measure inter-regional economic disparities, although use of such methods warrant adequate vigour and understanding of statistical and mathematical tools. For the purpose of this study, methods have been selected and described in this Chapter. A fourth method was also attempted and the inferences drawn from this method were found to be similar to the other ones. For the purpose of this study, care was taken to use a method considered to be simple and comprehensible for replication.

2.1
COMPOSITE INDEX OF DEVELOPMENT (RAJKISHOR MEHER)

Meher (1999)
 is his paper attempted to measure inter-state disparities in the level of development by selecting 16 development indicators for 15 states. These indicators depicted the level of development in respect of agricultural production, industrial production, investment, number of factory workers per 1000 population, per capita mobilization of bank deposits, industrial value added per capita, unemployment, electricity consumption, irrigated area, value of output by commodity producing sectors, level of consumption expenditure, road mileage, primary and secondary education and occupational distribution of population. Meher used a composite index of development to measure the levels of development and to identify the backward and advanced states on the basis of inter-temporal data collected for early 1970's, early 1980's and early 1990's.


Two methods were tried by Meher for measuring inter-state disparities. They were (a) Equal Weightage Index Method and (b) Deprivation Method.

(a)
Equal Weightage Index Method

  
Under this method, all the chosen indicators are given equal weights and are converted into a common base of the country (or State) as 100 in its index value. According to this, the states showing an index value below 100 are considered backward, while those showing index value above 100 are termed as advanced States. Meher considered this as a simple method for measuring inter-state disparities. 

(b)
Deprivation Method

 
Meher suggested three steps for constructing Composite Economic Development Index. As first step, maximum and minimum values of each of the selected indicator are calculated. In order to identify the deprivation indicator of a particular State / district for a particular variable, its value is deducted from the maximum value of that variable among all the states / districts and then the sum is divided by the differentiated sum value obtained from the subtraction of the minimum value of the concerned variable ith from its maximum value in respect of jth state or district.


Algebraically, thus Iij is the deprivation indicator for the ith variable. Actually Iij is defined as

	Iij   =
	Max Xij-Xij

	
	-------------------

	
	Max Xij-MinXij


As the second step, the average deprivation indicator Iij is worked out by aggregating the total deprivation values of the selected indicators for the jth  State / district, and dividing it by the total number of indicators. Thus 

	Ij   =
	n

	
	∑ Iij

	
	i=1



Where n is the number of indicators (in Meher's case n=16)


This is followed by the third and final step under which Economic Development Index (EDI) of the jth state (or in our case, district) is worked out by deducing the value of average deprivation index from 1. Thus 




EDI = (1- Ij)


Meher argues that if EDI score is ≥ 0.8, then the State / district concerned may be termed as a highly developed state or district. If the score is between 0.5 and 0.8, it is medium developed, whereas a score below 0.5 implies that the concerned state / district is backward.

2.2
Shastri's Composite Index
 

Referring to various methods used by economists to measure inter-regional inequalities, Shastri shows his disapproval of equal weightage method, because different indicators depicting the development process have varying levels of importance, and use of such method actually ignores the magnitude of variation. He prefers to use the multivariate statistical technique like the Factor Analysis.

Following the technique of Principal Component Analysis (PCA) first used by M.N.Pal in 1961, and later extended by Hemlata Rao in 1977, Shastri analysed inter-tehsil (taluk) disparities in Rajasthan. He extensively reviewed similar methods applied by a number of scholars (see Chapter 3) and gave a detailed note on the PCA.

Principal Component Model

Zj = aj1P1+aj2P2+aj3P3+----------+ajmPm 

Where Zj (j=1,2,3,4,----------,n) = jth observed variable in the standardized form, i.e., Zj  = Xj -Xj


  

           Xj

Here (i)
Xj = Observed variable 


Xj = Mean of the jth variable, and



Xj = Standard deviation of jth observed variable.  

 

(ii) Pi (i=1,2,3,-------,m) = ith Principal Component Variable

(iii) aji (j=1,2,3,-------,n) = Factor loading of jth variable

      (i=1,2,3,------,m) = relating to ith component


Shastri assumes that Pi's are linear combinations of weighted variables, weights being Factor Loadings or Principal Component Loadings, which depict correlations between Principal Components and the original variables.


The Principal Components are written as


P1 = a11X1+a21X2+a31X3+-------+an1Xn 


P2 = a12X1+a22X2+a32X3+-------+an2Xn


P3 = a13X1+a23X2+a33X3+-------+an3Xn
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Pi = a1iX1+a2iX2+a3iX3+-------+aniXn 


Instead of original variables, if standardized values are used, then


Pi = a1iZ1+a2iZ2+a3iZ3+-------+aniZn 


Shastri uses the model to delineate homogeneous regions and to identify typological dimensions. He considers only the First Principal Component for constructing composite index. The First Principal Component Method has been employed in two stages. In the first stage, the initial variables relating to a particular sector are considered and the First Principal Components of each group are derived separately. In the second stage, all the First Principal Components of different groups are taken as the raw data and again the Principal Components of these variables are derived and taken as the representative index of all the initial variables. 


Based on this method, Shastri measured inter-tehsil imbalances with respect to agricultural, industrial and infrastructure development in Rajasthan. Interestingly enough, he ranked all the districts (prevailing at that time) for 1961 and 1984 and also analysed changes in such ranks between these two years.

Modified Principal Component Analysis Technique :  CII Sponsored Study


The Confederation of Indian Industry (CII) sponsored a study in 2002 to evaluate the performance of Indian States during the year 2000-01. Authors of this study were Bibek Debroy and Laveesh Bhandari. The duo stated that for measuring inter state (or inter regional) disparities the choice of methodology must be based on objectivity. They felt that a major problem in developing a composite index was related to the process of integrating different variables into a single measure. This also included difficulties in assigning weights to different variables. 


Debroy and Bhandari (2002) argued that subjectivity could be minimized by using Principal Components Analysis Method. Following steps were taken by them while using this method :

1. Identification of appropriate categories or sectors.

2. Identification of appropriate variables or indicators, pertaining to each category.

3. Normalization of the data in view of heterogeneity among states in relation to size, population and other parameters.

4. Comparability of Data for ensuring uniformity with respect to the reference year and definition. Where, some data indicate inverse relationship with development (such as crime), the rating of a state had to be done accordingly. 

5. Creating a rating for each category or sector on the basis of Principal Component Analysis (PCA). Such exercise involves re-normalizing the data via subtracting the mean and dividing by the standard deviation of the particular variable series. It was also contended that it would eliminate unnecessary weights given to some measures on account of their high unit values.

6. Calculating a composite / overall rating across all categories or sectors.

The authors claim that PCA avoid subjectivity in assigning weights.

Debroy and Bhandari (2002) assumed that under PCA the number of principal components were equal to the number of indicators, and were un-correlated. Secondly, it was also assumed that the first principal component or P1 absorbed or accounted for the maximum possible proportion of variation to the set of indicators. 

It turns out that in the CII sponsored study the PCA method was made more complex, while Shastri (1997) used a simplified version of the same method. 

Methodology used for the Present Study : Composite Ranking


As stated in Chapter 1, for the purpose of this study, 97 development indicators were identified pertaining to 12 sectors. All the 32 districts were assigned ranks between 1 and 32 in respect of every indicator, each sector and finally by assigning unequal weights.

In all, nine normative overall ranks from A to I were developed, representing the performance of a given district in descending order. For instance, the district showing highest per capita NSDP was assigned the normative rank A, while the district recording the lowest per capita NSDP was assigned I. However, where a given indicator was assumed to have inverse relationship with development, ranks were assigned to the districts in the reverse order.  

Steps Taken

(1) At the first stage, for each indicator, districts were ranked from 1 to 32 depending on the value of the indicator concerned.

(2) Under the second step, weights were assigned to each rank, within the given sector.

(3) The sectoral rank for ith district was computed by taking an arithmetic mean of the weights assigned to different indicators pertaining to the sector concerned. Thus, if there were four indicators in jth sector and all districts were assigned weights according to the values of respective parameters, simple arithmetic mean of such weights would help in assigning rank to each district concerned. Thus, the present study assigned unequal weights to all the indicators. 

(4) Finally, Composite Ranking was worked out in respect of all the indicators for all the districts and taking out their overall weighted average. Composite ranks for all the districts in respect of all the indicators were prepared to ascertain the overall place of each district among the 32 districts.

Table 2.1 shows the details of weights assigned for each parameter on the basis of ranking done for 32 districts.        


Table 2.1

Ranking and Weights used for Identified Indicators

	Range of Ranking of Districts
	Weights
	Normative Rank

	1-4
	90
	A

	5-8
	80
	B

	9-12
	70
	C

	13-16
	60
	D

	17-20
	50
	E

	21-24
	40
	F

	25-26
	30
	G

	27-29
	20
	H

	30-32
	10
	I



This method is based on assigning unequal weights, since performance of different districts in relation of each parameter is different. The Composite Ranking of all districts obviously considers indicator-wise ranks culminating into sectoral ranking on the basis of weights assigned. This helps in identifying advancement or backwardness of the given district in relation to all the identified indicators.  


This method was considered to have an edge over others described above. It was simple and did not involve subjectivity. Wherever the overall (aggregated) weightage average was found to be above 70, the district was termed as highly developed. Those having an overall weightage average between 50 and 70 were assumed to be medium developed, whereas the overall weightage average (or score) below 50 implied that such districts were backward in respect of all the sectors. 
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