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Abstract

The problem of detection and considering of outliers, such as those encountered in many business sample surveys is discussed in this paper. Different aims of extremal elements detection are distinguished and methods that must be applied for these are given. Small-scale enterprises are described in this paper.

1. Introduction
For detection of extremal elements we use statistical tools (it allows to detect them in quantitative way) and logical analysis that consider qualitative factors of detection and considering of extremal elements. Decision about extremal elements of population must be based on complex approach to problem, in harmonious combination of statistical tools and logical analysis.

2. Definition
Extremal elements (outliers) are elements of population that differ from others. Except these elements in sample survey we also consider ones that have essential influence on the precision of the sample estimates. Certainly some characteristics of enterprises not only have significant impact on the precision of the sample estimates but also are greatly different from the other elements of this population.

The population elements that differ from others may be result of either introduced registration error or objective reasons. In case of data verification enterprises which characteristics greatly differ from others are called atypical enterprises.

Therefore it is the author's opinion that it is necessary to discern term extremal elements for atypical enterprises (units). However in practice the terms are considered synonyms and are distinguished one from another in case when it is necessary to show peculiarities of individual enterprises.

Also it is necessary to differ qualitative and quantitative extremes. If enterprise is typical but its characteristics are in some sense different or more significant than others then we deal with quantitative extreme. But if enterprise due to some objective reasons is different from the others then it is qualitative extreme.

Outliers which are registration errors usually are quantitative extremes. Enterprises that essentially influence on the precision of the sample estimates but are not atypical also are the quantitative extremes because they begin to worsen the precision of the sample estimates due to the fact that characteristics of enterprise exceed some bounds.

3. Two methods for detection of extremal elements

3.1. Method of precision control

To define method that may be used for detection extremal elements it is necessary to specify the purpose for which we find them. The method of precision control decrease the precision of the sample estimates on the planing stage. For population of small-scale enterprises that is stratified by the real economic activity and enterprise size this method consists of following.

Strata put in order by some criteria (for example, by stratum number). Suppose that mean 
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. For the whole population coefficient of variation can be calculated as:

                                                           
[image: image4.wmf]2

2

2

x

V

s

=

                                                                        (1)

where 
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 is mean of group variances 
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A sample size may be estimated from the 
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where 
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 - quantile of normal distribution; 
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 - relative limiting sampling error that is assigned by statistician on the planing sample stage; 
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 - population size.

In the first stratum the largest element is extracted and the all mentioned characteristics are computed again. The total sample size is 
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 is number of extremal elements in stratum. If total sample size is reduced then separating element is extremal. In this case we pick out the largest residuary element and calculate mentioned values. If total sample size rises then separating element is not extremal. Thus this element returns in it’s stratum. The quantity extremal elements in stratum equals the number of separation steps in this stratum. After that these procedures are executed for next stratum. Extremal elements are placed in individual stratum that must be observed with 100% probability.
It is significant that the sample size and precision are functionally dependent. If we reduce sample size due to considering of extremal elements then for fixed sample size precision decreases. Hence influence on the sample size under fixed precision is similar to influence on precision under fixed sample size. Thus this method is used for precision control.

If precise data must be obtained for the economic activity then this method is applied but each economic activity is considered single population. Of course there are more extremal elements for the economic activities than for whole population. In practice precision for the economic activities in formula of the sample size is usually smaller then for whole population. Thus there may be more extremal elements for whole population than for the economic activities.

3.2. Distance-based method (L)
If we are interested in elements that differ from others in some economic activity then we can apply one of methods that are based on distance. In part we suggest using method that rests on calculation of value:
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where 
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 is distance to previous element or
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The value L shows the percentage of distance to previous element in deviation range. This method provides for the statistician the advantage of choosing its standard. For example, we are interested in investigating elements that differ from others more than 20%. Thus in this case the standard is 20%.
This method can be used both for economic activities and for strata. In economic activities it is important for analysis of atypical enterprises. In strata it is used for increasing homogeneity of these strata.

Note that in practise in strata there are more atypical enterprises then in population of economic activity. Usually in economic activity strata overlap absorbs extremal element of stratum. Within economic activity extremal elements can be largest elements of strata overlapping. They belong either to single most significant stratum or to different strata (these elements are contained in tails of these strata). Consequently we rather have atypical enterprises in strata than in economic activity population. Usually there is single standard for value L. Although frequently for economic activity population standard for value L must be lower than for stratum.

Conclusion
In practice we encounter with rather sizeable stratum of atypical enterprises given by fundamental methods of detection of extremal elements. In this case method of the precision control plays significant part because it gives moderate number of the most extremal elements. Moreover it defines criterion and scale of extreme.

L-method is only one of distance-based methods.
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