Additional Rural Income Survey (ARIS) 1970-71

SAMPLE DESIGN FOR THE PANEL STUDY 

To meet the objectives of this study a sample survey is designed to obtain the relevant data on incomes, investment, saving and consumer expenditure in the three rounds for the years 1968-69, 1969-70 and 1970-71 from the same panel of rural households selected for the first years (1968-69) by re-interviewing them in the second round for (1969-70) and the third round (for 1970-71). A sample of 5115 rural households was originally selected for the panel study according to a multi-stage stratified probability sampling design to provide a representative cross-section of the population living in private households in rural areas of India (excluding Andaman and Nicobar Islands and Lakshadweep Islands).

           Although the basic unit for sampling and for interviewing is the household, it is not feasible to select the households as the first stage units in a national sample survey because on such sampling frame is available. Since it is possible to obtain a list of all villages (rural places) in a given district or a community development block for the selection of the villages, they have been divided first into three strata. All the villages covered by the Intensive Agricultural Development Program (IADP), have been classified as stratum I. All villages in the community blocks where the so-called Intensive Agricultural Area Program (IAAP) has been implemented are grouped to form Stratum 2. All other villages not covered either by the IADP or IAAP are considered to be in Stratum 3. It may be relevant to note here that the IADP, which has been in operation since 1961 in 16 selected districts in the country (one in each state, except in Kerala where two districts were chosen), is meant to demonstrate the potentialities of increase in food production through a multi-pronged, concentrated and coordinated approach to agricultural development in areas which can quickly respond to such product efforts. The two essential features of the IADP are: (a) development of a “Package” of improved agricultural practices for each important crop based on the latest research findings and (b) assistance to the cultivator to develop farm production plans to achieve efficient use of resources and maximum net returns. The concept of selectivity and resource concentration used in the IADP was further extended in 1965-66 to new areas and crops by the IAAP in 1403 blocks of about 100 villages each in 91 districts of all States in the country. Though the main objective of the IADP and IAAP is the same, the various facilities provided in the IAAP districts are not on the same scale as in the IADP districts. The ultimate aim was to bring the IAAP districts also on the same footing as the IADP districts. One reason for grouping all the villages in India into these three strata for sampling is that the new strategy of agricultural development involving the cultivation of high yielding varieties and use of fertilizers and other modern cultivation practices have reportedly succeeded relatively more in the IADP and IAAP villages than elsewhere. Since one of the objectives of the present study is to find out to what extent cultivators of high yielding varieties have benefited compared to the cultivators of traditional varieties and whether the inequality in income distribution has  increased or decreased as a result of the new strategy of agricultural development, it is felt that a variable probability sample involving over sampling of households in areas where high yielding varieties are predominantly cultivated is preferable to a simple random sampling with equal probability of selection of households in all areas. Out of the total sample of 5115 households, a sample of 1107 households were selected from stratum 1 (IADP villages); compared to a sample of 2040 households selected from stratum 2 (IAAP villages) and a sample of 1968 households from stratum 3. The total sample size of about 5,000 was originally decided partly on the considerations of cost and administrative feasibility and partly  because in the earlier sample surveys of households undertaken by the NCAER for estimating incomes, savings, investment and consumer expenditure, a sample size of about 5,000 households has provided estimates at the national level with reasonably low sampling errors. The procedure adopted for the selection of sample households in each stratum is described below. 

Selection of Sample Households in Stratum    

          For the selection of households from stratum 1, about 3 to 5 villages in each of the 16 districts where the IADP has been implemented were selected from the list of villages available in the respective district census volume for 1961 census as first stage units. It may be relevant to note here that the following districts were selected by the state Governments for the implementation of IADP: 

(1)  Thanjavur  in Tamil Nadu (Kharif 1960-61);

(2)  West Godavari in Andhra Pradesh (rabi 1960-61);

(3)  Shahabad in Bihar (rabi 1960-61);

(4)  Raipur in Madhya Pradesh ( kharif 1961-62);

(5)  Aligrah in Uttar Pradesh (kharif 1961-62); 

(6)  Ludhiana in Punjab (kharif 1961-62);

(7)  Pali in Rajasthan (kharif 1961-62);

(8)  Alleppey and 

(9)  Palghat in Kerala (kharif 1962-63);

(10) Bhandara in Maharashtra (kharif 1963-64) ;

(11) Burdwan in West Bengal (rabi 1963-64)

(12) Cachar in Assam (rabi 1963-64);

(13) Mandya in Mysore (kharif 1962-63);

(14) Sambalpur in Orissa (kharif 1962-63);

(15) Surat in Gujarat (kharif 1962-63); 

(16) Jummu and Anantnag in Jammu & Kashmir (kharif 1963-64).

All the villages in these 16 districts were grouped in 1/
Stratum 1.

          Selection of the required number of villages within the district was done with probability proportional to the population size of the village as per the 1961 Census population data. However, in the case of the two districts of Jammu and Kashmir, where the IADP was implemented only in a part of the district, two out of nine community Development (CD) Blocks covered by the IADP in  Jammu district were selected at random and similarly two out of eleven C. D. Blocks covered by the IADP in Anantnag district were selected. Within each selected C.D. Block two villages were selected at random with probability proportional to the population size of the village. 

          All the households in the selected villages from Stratum 12 were listed as per the listing Schedule3 which were canvassed by the trained interviewers of the NCAER. While listing all the households within each selected village, data on the annual income of each household during 1967-68 from all sources was also obtained along with other particulars. On the basis of data collected through the listing schedules, all households in the selected village were stratified into three income groups, namely (i) High (H) – an annual income of Rs. 6,000 and above; (ii) Middle (M) –an annual income between Rs. 3,600 and Rs. 6,000 and  (iii) Low (L) –an annual income below Rs. 3,600. It was decided to select a stratified random sample, about 20 to 30 households within each village, with over sampling of households belong to the high and middle income groups relative to the proportion of sample size to be selected from low income households. The rationale for such a stratification at the village level on the basis of income criterion and the over sampling of households in the higher income groups may be stated as follows. The alternative to income criterion for stratifying the households that should be considered keeping in mind the objectives of the present study is the area cultivated by the household. However, over-sampling on the basis of the income criterion is preferred because (a) the meaning of a given area of land under cultivation varies from place to place depending on the quality of the soil and whether it is irrigated or not, etc. and (b) in the previous sample surveys of households for estimating incomes, savings, etc. undertaken by the NCAER it was found to be relatively more efficient to over-sample households on the basis of income. Over sampling of households with high and middle income in villages normally implies over sampling of cultivators. Since, earlier studies of the NCAER had revealed that the income distribution among rural households was positively skewed and that households in high and middle income groups constitute about 10 per cent of all the households in the rural areas, any non-stratified simple random sampling method would normally give only about 500 sample households belonging to this income range, out of a total sample of 5,000. Placed in accordance with strata and income categories the number of these sample households within each cell would be much smaller. Given the relatively high variability in higher income levels, the number of observations in each cell would be too small to take care of the normal sampling fluctuations. While this necessitates over-sampling of households of the higher income group, it does not introduce any bias in the estimates if they are derived with appropriate weights. As the weights are in order of probability of selection of households, households selected from higher income groups will have relatively smaller weights, which in blowing-up will offset the effect of over – sampling and give unbiased estimates of means as well as aggregates.
          From among the households listed and rated as belonging to the three strata (H),  (M) and (L), from each sample village, a stratified random sample of 20 to 30 households, depending on the size of the village, was selected for interviewing. In selecting the households from each village, the following principle was adopted: where the number of high and medium income households was lower than the total number to be selected, all such households were selected with probability one. For the remaining households in the village, a simple random sample of low income households was taken. In cases where the high and middle income households listed in the selected village exceeded the pre-assigned number a simple random sample was drawn from these groups. In all a total sample of 1107 households was selected from stratum I for the survey. The income rating of the sample was H= 198, M=452 and L=457.

Selection of Sample Households in Stratum 2 and Stratum 3

            The selection of household from stratum 2 and stratum 3 was done by adopting a three – stage sample design. In which a C. D. Block was selected as the first stage unit and a village within the C.D. block as the second stage unit and a household within the selected village as the third stage unit. It was decided a priori that the number of blocks to be selected at the first stage in each stratum would be 50 and within each selected block 2 villages to be selected as the second stage unites and within each selected village about 20 households. In order to ensure a proper coverage for each state in the Indian Union, the number of C.D. Blocks to be selected are allocated to each state on the basis of the proportion of the gross cultivated area in the state under the following crops: rice, wheat, jowar, maize, sugarcane, cotton, tobacco, groundnut, potato, gram and jute to the total area under these crops in all states put together.  After allocating the number of blocks to be selected within each state, the required number of C.D. Blocks are selected from a list of all the C.D. Blocks obtained from the Ministry of food, Agriculture, community Development and Cooperation, Government of India, prepared separately for the two strata for each state with probability proportional to the size of the block (the number of villages in the block). Within each selected Block a complete list of all villages together with the population size of the village and other information related to the village was collected from the Block Development Office by the interviewers of the NCAER. From the data thus collected two villages were selected from each selected C.D. Block with probability proportional to the population size of the villages to canvass the listing schedule as it was done for the selected villages from the stratum 1, to prepare the sampling frame of all households in each of the selected village. On the basis of the data obtained through the listing schedule, all the households in the selected villages were stratified into the three income groups (High, Middle and Low) on the same criterion adopted for the villages in stratum I. From each selected village a sample size of 20 households was selected in the same manner as described for the selection of households from stratum I, over sampling the households in the high and middle income groups relative to the households in the low income group. A total sample of 2,040 households (of which 354 belonged to the high income group; 706 belonged to the middle income group, and 980 belonged to the Low income group) was selected from Stratum 2 and a sample size of 1,968 households (of which 254 belonged to high income group; 462 households belonged to middle income group and 1,252 households belonged to low income group) was selected from villages in Stratum 3 for the survey.

           It was decided that the same panel of sample rural households would be re-interviewed in the second and third rounds for the Additional Rural Income Survey. The other alternative suggested by the Consultant (Sampling Expert) of a partial replacement of ultimate sample units (households from year to year, retaining at least 50 percent matching sample from year to year was also considered. But the final procedure, agreed by the sponsors of the research project and NCAER, that was followed for repeating the ARIS in the second and third rounds (years) was to use the same fixed panel of households selected for the first round. Out of 5,115 sample households selected for the ARIS, 5,043 households have given responses in the first round; 4,748 households in the second round and 4,527 households in the third round. Thus by the end of third round, 598 households in the original panel became non-respondents either because they temporarily migrated form the sample village at the time of interviewing or because they just refused to give any data to the interviewers during the field work. No attempt was made to replace the non-respondents households by selecting an additional sample of similar households could not be included for the final analysis because of the several inconsistencies from year to year  such as some households who were joint families in one year but got separated in the next year, the land and other assets were subdivided and the members formed separate households and in some cases, the information on certain important variables was either missing or inconsistent. Thus, the overall non-response of  997 in the original sample size of 5,115 in all the three rounds of ARIS worked out to 19.5 per cent. The overall response rate was 80.5 percent. Of the 4,118 sample households finally accepted for the analysis, 899 households are form stratum I, 1,660 households from Stratum II and 1,559 households from Stratum III. The response rates in the three strata are 81.2 percent in the Stratum I, 81.4 percent in stratum II and 79.2 percent in stratum III. The response rate in the low income group households was relatively more than in the middle and high income group households. Of the 4;118 households, 2,239 households  belonged to the low income group (giving a response rate of 83.3 percent) and 1,309 households belonged to middle income group (giving a response rate of 80.8 percent) and 570 households belonged to the high income group (giving a response rate of 70.7 per cent). It may be of relevance to note that the probability weights to be attached to the final sample of 4,118 households have been adjusted for the non-response, so that the final estimates presented in the report on the basis of the analysis of data obtained form 4,118 households will be unbiased.

Content of the Survey  
            For each of the selected village, data relating to the infrastructure facilities available in the village, general cropping pattern, weather conditions; etc. are obtained through a village schedule 4. This schedule is designed to collect information which will provide the interviewer with an insight into the economic conditions of the villages that have been selected for the sample survey and provide some useful economic indicators for the analysis of the data collected form the sample households from the selected villages. The data on household size and composition and other demographic particulars, sources of income, pattern of investment in physical and financial assets, borrowing and lending, capital transfers and consumer expenditure on durable and non-durable items are obtained form each of the selected household through the Household Schedule/ Questionnaire 5 canvassed by the selected and trained interviewers of the NCAER whose field work was supervised by a staff of travelling supervisors.
Survey Errors

           As is well known, “Properly conducted sample interview surveys yield useful estimates, but they do not yield exact values. Errors may arise from several sources: sampling, non-response, reporting and processing. Each source of error must be considered 6  in evaluating the accuracy of the survey information.” Reporting errors and errors in the processing are minimized by careful training of interviewers, by attempting to gain the confidence and cooperation of the respondent so that he will answer to the best of his ability and by watching the inconsistencies in the process of coding and analysis done on the IBM 360 computer of the Delhi University Computer Center. The non-response error in the survey is corrected by the appropriate adjustments in the weights to be attached to the selected households. The sampling errors are measurable and they are calculated and presented for some of the important components of income in this report. It may be noted here that the aggregate estimates of income and other variables for the years 1969-70 and 1970-71 relate to the households of 1968-69. Since the same weights are used in the estimation procedure for all the three rounds of the survey. A technical Note giving the formulae for the estimates and the sampling errors to be derived for the data collected in the present study from the panel sample of rural households selected according to the sample design described in this Chapter is given in the Appendix E. In addition, the procedure adopted for adjusting the weights for adjusting the weights for non-response and deletion of cases which are inadmissible for the analysis is also given in Appendix E.  

1. The starting period of the IADP in each district was indicated within brackets. It may be noted, however, that the IADP was also extended to the Union Territory of Delhi (1964 –65) and after the formation of the new state of Haryana, IADP was started in Karnal district of that state (1967-68). The Governments of Rajasthan and Maharashtra have reportedly scaled down the IADP in Pali and Bhandara districts to the level of IAAP later on.

2. See Appendix A for Map showing the location of sample village in all the three strata.
3. See Appendix B for Listing Schedule.
4. See the Village schedule given in the Appendix C.
5. See the Household Schedule/Questionnaire given in Appendix D.
6. George Katona and other: 1968 Survey of Consumer Finances, survey Research Centre, Institute for Social Research, the University of Michigan, Ann Arbor, Michigan, 1969, p.238 
Appendix E

Note on the Method of Estimation of Aggregates, Averages and Proportions based on the Sample Design
In view of the fact that this study is based on an unequal probability sample, any aggregate estimate has to be built up by properly weighting the observed values of the variables under study. The weights (Wi  associated with the ith sample household is the inverse of the probability of selection of the ith household in the sample. For example, if Yi is the income of the ith household, the aggregate income of all rural households is estimated as ( Wi Yi where summation is taken over all rural households. Similarly, if the aggregate income for any subgroup is needed the summation is taken over the households belonging to that subgroup. Ratio method of estimation is used for estimating the averages and proportions. For example, average income per household is estimated as ( Wi Yi   and per capita income as 

                                                                          ( Wi YI   

----------------- and per capita income as






    ( Wi Y
( Wi Yi 

---------- , where fi is the size of the ith  household. Thus , the whole estimation procedure boils

( Wi fi 

down to the calculation of the Wi s on the basis of the sample design. Since the sample design used is similar, but not identical, for the three strata, the formulae, used for this purpose are spelled out separately for the IADP areas (Stratum I) and the non-IADP areas (Stratum II AND III).

Calculation of weights for selected households
(a) Estimation of the weight Wi for the selected household in IADP districts consists mainly  of two steps: 

Step 1: S1i  = Inverse of probability of inclusion of the village to which the ith household belongs

                      Total rural population of the district to which the ith household belongs

                   = -----------------------------------------------------------------------------------------------------        


          (Population of selected village to which ith  household belongs) X (Number of sample 
          Villages selected form the district).

Step 2: S2i  = Inverse of probability of inclusion of the ith household in the sample having selected
          the village

          Total number of households listed against the income group to which ith household                
           belongs in the selected village. 


= ----------------------------------------------------------------------------------------------------------   
    
         Total number of households selected from that income group to which ith household 



belongs in the selected village.

The weight Wi of the ith household selected in Stratum I is then obtained as follows:

S1i x S2i = Wi

Estimation of weight Wi for the selected households in Strata II and III involves the following three steps:

Step1: S11i
= Inverse of the probability of inclusion of the selected block in the sample



   Total number of villages in the State to which the ith household belongs  



= -------------------------------------------------------------------------------------------------

  (Number of villages in the selected block to which the ith household belongs) x n
   (No. of blocks selected form the given State)

Step2: S12i
= Inverse of the probability of inclusion of the given village to which the ith 


   Household belongs, having selected the block


  Total population of all the villages in the given block to which the ith household 


  Belongs  


        =    --------------------------------------------------------------------------------------------------

                         (Population of the selected village to which the ith household belongs)x (Number of villages selected from the block).

Step3: S13i = Inverse of the probability of inclusion of the household in the sample, having selected the village



Total number of households listed against the income group to which ith household belongs in the selected village

                 = ---------------------------------------------------------------------------------------------------

                     Total number of household selected from that income group to which ith household belongs in the selected village.

The weight Wi of the ith household from Stratum II and Stratum III is obtained as f
ollows:


S11i       X S12i     X S13i
= Wi
Estimation of variances and standard errors of aggregates and averages per household


As given in Chapter 2 – Sample Design, the first stage units are villages for all IADP areas and Blocks for all other areas which are selected with replacement from each stratum.


Variance of the estimate of any aggregate when first stage units are selected independently from each stratum is given by:

( Vs
(summation taken over the Strata)


(  (YF – Y)2




where Vs =  ----------------
( summation taken over the first stage units in the strata)



ns (ns – 1 )

where ns is the number of first stage units selected from each stratum, and  YF   =  ns ( Wi Yi (summation taken over all sample households in a given first stage unit). In other words, YF is an estimate of aggregate for the stratum based on one first stage unit and Y = 1/ ns YF (average of estimates based on all first stage units from a given stratum). Estimate of the variance of the ratio (R) , where



( Wi Yi
Y


R = -------------     = --------   is given by






( WI

W

1 

------
  (V (Y) – 2R. Cov (Y,W) + R2V(W)


}

W2         {






}




(( YF – Y)   (WF  - W)

}

where  Cov (Y, W) = ---------------------------


}




ns (ns – 1 )



}

and WF and W are defined in the same way as YF and Y.
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Adjustment of weights for non-response and inadmissible cases  

The weights have to be adjusted for the non -responses, and exclusion of any of the households from the original sample. This has been done by taking the effective sample size as the actual sample size. In other words, the number of households selected in the given village from the given income group is replaced by the effective number of households, i.e., the number of cases utilized for the purpose of analysis in S2i for IADP areas and in S3i for all non-IADP areas.


Adjustment becomes a little more complicated when the effective sample size becomes zero for any particular group in a village(. No method of adjustment can be strictly satisfactory in such an event. The total weight of the household so deleted have been distributed in an ad hoc fashion over the weights of similar households in the selected village belonging to the sample district in the case of IADP areas and over the weights of similar households in the other selected villages belonging to the same block in the case of all non- IADP areas.

· Two villages were inaccessible due to floods in the first round and hence deleted. The effective 

Sample size of villages in the district/block as the case may be, is taken for the purpose of calculation of weights instead of actual sample size.  
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