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Abstract

The aim of the research is to compare Horvitz-Thompson (HT) estimator with GREG estimator in farm survey. It is also a good practice in R program, because I have used R only for calibration of weights before. The analysis is based on simulations. The object of research is the sample of Farm Structure Survey (FSS) 2005. Sample of FSS is considered as a population. This sample is big enough to make sub-sampling from it. A number of samples are made by simulation and totals are estimated using HT and GREG estimators for each sample. The sampling error is analysed for both estimators.
1 Sampling

The sample of FSS survey is made using stratified sampling. The farms are stratified in 120 strata. Stratification is made according to territorial location, group of specification and area of agricultural land. There are 58 429 responding farms in FSS. 45% of farms are selected in sub-sample for simulations. The sample allocation is determinate based on proportional allocation and Neyman optimal allocation in each stratum. Proportional allocation:
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Where
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 – the sample size in strata 
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Neyman optimal allocation:
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Where
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 – the sample size in the strata 
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2 Estimators

2.1 HT Estimator

Design weights 
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 are used to calculate Horvitz – Thompson estimate (HT estimate).
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2.2 GREG Estimator

Definition: U={1,….,k,….,N} – target population; s – sample consisting of n elements. A wider and more efficient class of estimators are those that use auxiliary information explicitly at the estimation stage. Some information may already have been used at the design stage. Denote the auxiliary vector by 
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. It is constructed from one or more auxiliary variables. We assume that the population total, 
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Given this setting for the auxiliary information, the theory of regression estimation forms a basis for constructing an estimator of 
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. An estimator that uses the information 
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 is the generalized regression estimator (GREG estimator). It is given by
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where
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is a vector of regression coefficients, obtained by fitting the regression of 
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 on 
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, using the data 
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 are weights specified by the statisticians. The standard choice is 
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We can also write 
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where 
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. This form highlights the idea of prediction of the non-observed 
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It is helpful to express the GREG estimator given by (5) and (6) as a sum of weighted observed values 
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. We have
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where the total weight given to the value 
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 is the product of two weights, the design weights 
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 is a member. It is given by
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where 
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 is near unity for a majority of the elements 
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When we apply the weights system 
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. This estimate agrees exactly with the known values of total, that is,
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The weight system is called calibrated. So we obtain for 
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 the estimator



[image: image60.wmf]å

=

s

qk

k

k

qGREG

y

g

d

Y

ˆ

.
(11)

3 Simulation and Results

By simulation number of samples is created and two totals (Y1 – total number of cattle, Y2 – total area of agricultural land) are estimated using HT and GREG estimator from each sample. 
Matrix and two vectors are necessary for calibration – vector of auxiliary information (
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), vector of inclusion probabilities p=1/d and matrix of auxiliary data for units in sample. The calibration is done for each stratum separately. Auxiliary vector 
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 consists of information about total area of farms in each stratum. The variable containing information about area of each farm is restructured to matrix. It looks like this:

	x in stratum 1
	…
	x in stratum n
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Standard error of total is estimated directly from totals estimated in simulation. Estimates of standard error of totals depending on number of simulations are shown in following table:
	Number of simulations
	200
	300
	400
	500
	600

	SE(Y1HT)
	267.0386
	239.7611
	265.8321
	237.1940
	261.8456

	SE(Y1GREG)
	256.1897
	218.6111
	255.2800
	234.8421
	238.6668

	SE(Y2HT)
	330.4524
	354.7256
	349.0017
	335.9367
	238.6668

	SE(Y2GREG)
	160.8756
	163.4265
	154.8191
	162.2570
	166.9982


In following tables we can see how agricultural land area (Y2) correlates with total land area of farm (
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) and number of cattle (Y1) with total land area of farm (
[image: image68.wmf]*
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):

Correlations
	 
	 
	Y2
	X*

	Y2
	Pearson Correlation
	1
	.960(**)

	 
	Sig. (2-tailed)
	.
	.000

	 
	N
	55975
	55975

	X*
	Pearson Correlation
	.960(**)
	1

	 
	Sig. (2-tailed)
	.000
	.

	 
	N
	55975
	55975


	 
	 
	X*
	Y1

	X*
	Pearson Correlation
	1
	.567(**)

	 
	Sig. (2-tailed)
	.
	.000

	 
	N
	55975
	55975

	Y1
	Pearson Correlation
	.567(**)
	1

	 
	Sig. (2-tailed)
	.000
	.

	 
	N
	55975
	55975


4 CONCLUSION

According to results it is easy to understand that GREG estimator depends of correlation among X* and Y. If correlation is small, GREG estimator is not better compared to HT estimator.
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