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Abstract

This paper aims at providing an insight on what is required to build an efficient and high quality 
business statistics from sample survey procedures, and on the effective and appropriate use of 
survey data in analysis. It aims at describing a general overview of what is required to have a 
good survey estimate. It shows in practice how to estimate characteristics of the population in 
SBS considering: weighting, non-response adjustments, post stratification, estimating a population 
totals, the identification and treatment of outliers, and analyses of coefficient of variation. It 
provides sources of errors and gives recommendations of how to improve them throw sample 
survey techniques. 
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Introduction

This paper is focused in a concrete sample survey such as SBS- Statistical Business Survey. 
INSTAT (Albanian Institute of Statistics) aims at providing important economic statistics. 
Apart from this survey a complement consisting of Balance sheets and the VAT register 
is used for the compilation of statistics. The Balance sheets are documented from the 
Annual Reports of enterprises. Estimation is the means by which the statistical institution 
obtains values for the population of interest so that it can draw conclusions about that 
population based on information gathered from only a sample of the population (Moore 
& Notz, 2006, 426).
The principle behind estimation in a probability survey like SBS is that each sample unit 
represents not only itself, but also several units of the survey population, by taking the 
design weight. So, starting from the frame population determining the final weight are 
important parts of the estimation process through a survey. 
Once the final estimation weights have been calculated, they are applied to the sample 
data in order to compute estimates. Summary measures of the population such as totals, 
are typically estimated for a wide range of characteristics collected from the sample unit – 
for example, total turnover or total number of employees. 
Taken into consideration the SBS-survey, the purpose of this paper is to describe the SBS-
procedures, to analyze what kinds of problems are phased on that process and the way to 
improve them. This paper dedicates attention also to estimations of survey and magnitude 
of the sampling error. This provides a measure of the quality of the survey’s estimation in 
terms of accuracy. 
 

Sampling Frame and Design

The sampling design used for the SBS consists of systematic random sampling (SRS) 
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with stratification due to industry and size of the enterprises.  BR-Business register is 
used as a sampling frame for SBS –survey. So, the quality of the estimates is in great 
demand depending from the quality of the business register.  The activity of the enterprise 
is encoded in Nace Rev2 and the old one Rev1. Wrong codification, of the activity of an 
enterprise can trouble the homogeneity of the study domains in terms of the main study. 
This problem is especially a sensitive one, when it is required to estimate in very small 
domains such as activity code 4-dig level and very small branches of the industries. 
A good quality of contact variables of BR influences the reducing of the non-contacts 
and increasing of the response set. So, a good quality of business register, not only on 
enterprise contact information but also in terms of main variable like activity, employed, 
turnover est. are very good fundamental stones of building up a good estimation. 

The paper questionnaire is designed at INSTAT. Mainly it covers all the questions related 
to economic figures (balance sheets) and suggested by SBS EU-regulation. Extra variable 
related to cost structure information are added for large enterprises to fulfill the users 
needed for GDP producer. Face to face interview is used as a data collection method. 
The introducing of the modern data collection methods like CAPI, CATI or online 
questionnaires widely used in EU-countries remain a challenge for economic surveys in 
Albania. They will improve a lot the quality of the estimations.

Weighting

The first step in estimation is assigning a weight to each sampled unit or to each of the 
responding sampled units. The design weight can be thought of as the average number of 
units in the survey population that each sampled unit represents and is determined by the 
sample design. The design weight, dkh (where d stands for design) for a unit k in stratum 
h in the sample is the inverse of its inclusion probability, π (Lohr, 2006, 39). 
Survey sample data are generally provided in a file with one record for each sampled 
unit. Recall that with probability sampling, each unit has a known probability, π, of being 
sampled. If that inclusion probability is, for example, 30 in 120, then each selected unit 
represents on average 4 units of the survey population and the design weight is dkh=4. In 
general, it is easier to include a weight variable to the record of each unit in the sample.
So, SBS as a probability survey use the design weight as an initial weight 1/π.

• Nonresponse Weight Adjustment Factors

The nonresponsive adjustment factor is usually defined as the ratio of the sum of the 
weights in the original sample to the sum of the weights of the responding units. 
Related to the example above, a SRS of n = 30 enterprises was selected from a population 
of N=120 enterprises. Denote the number of respondent units by nr. And let suppose that 
only nr = 25 enterprises provided all the information required. What are the nonresponsive 
adjusted weights of the sample units?
1. The first step is to calculate the nonresponsive adjustment factor.
Since only nr = 25 enterprises out of the n = 30 selected provided the information required, the 
final sample size is 25. Assuming the responding units can be used to represent both responding 
and nonresponding units, the nonresponsive adjustment factor is:   
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2. The next step is to compute the nonresponsive adjusted weight.
The nonresponsive adjusted design weight, wkh, is the product of the design weight and 
the nonresponsive adjustment factor:

      = 4*1.2
= 4.8
The non-response adjustment factor is to be calculated within a group of enterprises. 
The level of strata is choosing as the most proper one but when it results empty the 
combination of the nearest one is used. The nearest group means the closed one related to 
the main variables of the study.

• Post-Stratification

Post-stratification is used to adjust the SBS -survey weights using variables that are suitable 
for stratification but which could not be used at the design stage because the data were 
not available, or for which more up-to-date, reliable stratification information for the 
population became available after sample selection. 
Post-stratification is used when the auxiliary data are in the form of counts. It is most 
effective at reducing sampling variance when the population averages of the variables 
of interest are as different as possible across the post-strata. Many large surveys like SBS 
use post-stratification to improve efficiency of the estimators or to correct for the effects 
of differential non-response in the post-strata. The following example shows how to use 
post-stratification to improve the estimation of the turnover in each nace_strata (domain). 
Below it is shown that post-stratification is done according to the number of employed 
taken from the Albanian Business Register:
1. For Exhaustive and VIP enterprises we create P_emp variable which corresponds to:

Post-strata 1:  Enterprises with 1 person employed
Post-strata 2:  Enterprises with 2 persons employed
Post-strata 3:  Enterprises with 3-4 persons employed 
Post-strata 4:  Enterprises with 5-9 persons employed
Post-strata 5:  Enterprises with 10-19 persons employed
Post-strata 6:  Enterprises with 20-49 persons employed 
Post-strata 7:  Enterprises with 50-79 persons employed
Post-strata 8:  Enterprises with 80+ persons employed

2. For Sample enterprises we create also P_emp variable which corresponds to:



ISSN 2410-3918                     Academic Journal of Business, Administration, Law and Social Sciences                     Vol 1 No 2
Acces online at www.iipccl.org    IIPCCL Publishing, Tirana-Albania                 July 2015

290

Post-strata 0:  All enterprises with 1-9 persons employed 
If we apply this strategy we end up with the following results:
Table.1- Post Stratification
Stratum_F emp_br id dkh response turn popsize sampsize ind_sbs stratum_n P_emp pstrata n nr vkh wkh expand_turn
26301S 1 8 1         1 33,382    13 13 2630 74 1           741sb 10 6 1.667 1.667 55,637              
26301S 1 24 1         1 1,520      13 13 2630 74 1           741sb 10 6 1.667 1.667 2,533                
26301S 1 27 1         1 1,144      13 13 2630 74 1           741sb 10 6 1.667 1.667 1,907                
26301S 1 31 1         1 570         13 13 2630 74 1           741sb 10 6 1.667 1.667 950                  
26301S 1 32 1         1 -          13 13 2630 74 1           741sb 10 6 1.667 1.667 -                   
26302S 2 11 1         1 29,873    15 15 2630 75 2           752sb 7 5 1.400 1.400 41,822              
26302S 2 20 1         1 7,892      15 15 2630 75 2           752sb 7 5 1.400 1.400 11,049              
26302S 2 23 1         1 2,376      15 15 2630 75 2           752sb 7 5 1.400 1.400 3,326                
26302S 2 29 1         1 1,120      15 15 2630 75 2           752sb 7 5 1.400 1.400 1,568                
26302S 2 30 1         1 919         15 15 2630 75 2           752sb 7 5 1.400 1.400 1,287                
26302S 3 14 1         1 29,960    15 15 2630 75 3           753sb 6 6 1         1 29,960              
26302S 4 17 1         1 22,993    15 15 2630 75 3           753sb 6 6 1         1 22,993              
26302S 4 22 1         1 4,503      15 15 2630 75 3           753sb 6 6 1         1 4,503                
26302S 3 25 1         1 2,073      15 15 2630 75 3           753sb 6 6 1         1 2,073                
26302S 3 28 1         1 1,868      15 15 2630 75 3           753sb 6 6 1         1 1,868                
26303S 7 7 1         1 67,547    5 5 2630 76 4           764sb 4 4 1         1 67,547              
26303S 5 16 1         1 23,883    5 5 2630 76 4           764sb 4 4 1         1 23,883              
26303S 6 19 1         1 18,000    5 5 2630 76 4           764sb 4 4 1         1 18,000              
26303S 5 21 1         1 10,500    5 5 2630 76 4           764sb 4 4 1         1 10,500              
26304E 18 10 1         1 42,525    12 12 2630 77 5           775sb 4 4 1         1 42,525              
26304E 18 12 1         1 35,178    12 12 2630 77 5           775sb 4 4 1         1 35,178              
26304E 13 13 1         1 31,770    12 12 2630 77 5           775sb 4 4 1         1 31,770              
26304E 10 18 1         1 21,925    12 12 2630 77 5           775sb 4 4 1         1 21,925              
26304E 20 6 1         1 69,210    12 12 2630 77 6           776sb 5 5 1         1 69,210              
26304E 42 9 1         1 53,986    12 12 2630 77 6           776sb 5 5 1         1 53,986              
26304E 23 15 1         1 29,555    12 12 2630 77 6           776sb 5 5 1         1 29,555              
26304E 66 4 1         1 138,735   12 12 2630 77 7           777sb 1 1 1         1 138,735            
26304E 81 2 1         1 152,119   12 12 2630 77 8           778sb 2 2 1         1 152,119            
26304E 201 3 1         1 151,423   12 12 2630 77 8           778sb 2 2 1         1 151,423            
43004E 62 1 1         1 898,602   106 106 2630 116 7          1167sb 7 6 1.167  1.167  1,048,369         
47003E 48 5 1         1 96,502    740 740 2630 130 6          1306sb 42 36 1.167  1.167  112,586            
47002S 2 26 6.756  1 237         6621 980 2630 133 0          1330sb 898 713 1.259  8.509  2,017                

Production of Simple Estimates (Totals)
The estimator used for the SBS originates from the traditional Horwitz-Thompson (also 
known as the π-estimator or the expansion estimator) applied to the SRS-design. This 
means that the estimate of the total Turnover, T(x), in case of full response is given by:
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Since the SBS in INSTAT, as almost any statistical survey, suffers from non-response as 
well as from coverage errors from the estimator (3) has to be adjusted in order to produce 
final estimations. To make such adjustments is a delicate task, since these adjustments will 
have to be based on assumptions of the non-reponse units. 
The following adjustment term is used in SBS – survey and the estimator (3) then becomes:

(4)                                         )(ˆ ∑∑
∈∈

==
rhk

khkh
rhk

khkhkh xwxvdxT
                
Estimation can be produced for the whole survey population or for specific domains of the 
population. When the original classification of sampling units has changed between the 
time of sample selection and estimation, the new classification should be used for domain 
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estimation. For quantitative data, the estimate of a total value (such as total turnover) is 
the product of the final weight, wkh, and the value, xi, for each responding unit, summed 
over all responding units:

The data analyses have come to the important conclusion that as long as we have a non-
response from big enterprises we can indeed expect to end up with an uncertain estimation. 
The most important thing to manage the situation is to do everything to minimize non-
response answers among the biggest enterprises. If we still have a non-response, search in 
other available sources, such as an earlier run of the survey, in order to get information 
that can form the basis for a manual imputation. Finally if re-weighting still has to be 
applied, a careful examination of the results should be undertaken.

The treatment of outliers

The description of the estimation process has not taken into account so far the treatment 
of outliers. Basically the treatment of outliers can be divided in two steps:

• Determining outliers and
• Handling outliers in the estimation process

Determining outliers

Barnett and Lewis (1995) define an outlier as an observation or subset of observations 
which appears to be inconsistent with the remainder of the dataset.

-

500,000 

1,000,000 

1,500,000 

0 1 2 3 4 5 6

expand_turn

expand_turn

Fig.1

From what we found out during the work on SBS, the treatment of outliers is a crucial step 
in the estimation process. Therefore we will give a short description; on how outliers are 
handled in the estimation process in the SBS and what effects does it have on the statistics 
produced. The illustration on how we can work with determining outliers is taken from 
SBS2012 data. 
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Table 2- The first estimates of Turnover from SBS 2012
typ ind_sbs pTurn2012 sTurn2012 CV
Total 0506 72,246,870  65,592               0.09                 
Total 0709 30,768,631  1,026,863          3.34                 
Total 1000 32,987,150  1,367,954          4.15                 
Total 1112 10,330,653  651,633             6.31                 
Total 1300 845,492        68,524               8.10                 
Total 1400 12,819,839  290,778             2.27                 
Total 1500 14,711,322  752,818             5.12                 
Total 1600 3,470,109    186,258             5.37                 
Total 1700 2,267,366    75,931               3.35                 
Total 1800 6,530,304    308,595             4.73                 
Total 1900 968,188        23,254               2.40                 
Total 2022 8,322,087    352,298             4.23                 
Total 2300 34,881,619  899,865             2.58                 
Total 2400 31,524,775  193,170             0.61                 
Total 2500 19,919,323  948,697             4.76                 
Total 2630 2,190,803    400,554             18.28               
Total 3100 5,764,304    142,260             2.47                 

As it is shown in the table 2, for example in the nace_strata = ‘2630’, we see that it has 
a big Coefficient of Variation, which leads us to think about problems. The second step 
of analyses in determining outliers is by doing further break down to the estimates of 
turnover into sub-components, one originating from enterprises for whom the NACE-
code in the Business Register has not been changed by the Survey and the other originating 
from enterprises where the NACE-code has been changed by the Survey.

Table 3- Break down of the estimates of turnover into sub-components

Nace_br=Nace_sbs 2630 2,188,786  400,549                                    
Nace_br<>Nace_sbs 2630 2,017          1,894                                        
Total 2630 2,190,803  400,554                                    

Type of Enterprise Industry 
according to SBS Turnover Standard error 

(Turnover)

From Table 3 we find out that for nace_strata = ‘2630’ we have a large contribution for 
2012 from one or more enterprises, which have different NACE-codes in SBS and the 
Business Register (BR). We can also note that the estimated standard error for 2012 is 
almost as big as the point-estimated in this group. This is clearly something that we need 
to investigate further. 

The third step we should follow is to list the enterprises of this nace_strata (domain), 
sorted by descending according to variable “expand_turn” and we have to check the top 
list of enterprises; what wkh do they have, how big the  turnover is, from which activity 
do they come, etc.
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Table 4- Enterprises with NACE_SBS<>’2630’ and NACE_SBS=’2630’
nace_sbs nace_br Stratum_F emp_br id response dkh wkh turn emp_sbs ind_sbs expand_turn expand_emp
2711 4321 43004E 62 1 1 1 1.16667   898,602   65 2630 1,048,369        76                   
2711 2711 26304E 81 2 1 1 1            152,119   81 2630 152,119          81                   
2712 2712 26304E 201 3 1 1 1            151,423   180 2630 151,423          180                  
2811 2811 26304E 66 4 1 1 1            138,735   57 2630 138,735          57                   
2611 4754 47003E 48 5 1 1 1.16667   96,502    47 2630 112,586          55                   

  
As we see in Table 4 the big impact is caused by the first one, which comes from activity 
with nace_code = “4321”. It comes from the exhaustive strata, with the design weight=1, 
and has a big turnover compared with the other in this domain, the weight adjusted for 
nonresponsive is greater than 1 as it is supposed to be, and it gives a big contribution to 
the ‘total’ of this domain, which is not so reliable. If we look at Fig. 5 below, it can be seen 
that the value of enterprise with id=1 is separated from the values of the others, which are 
more in trend with one-other.

• Handling outliers in the estimation process

Outliers are handled in the estimation process in such a way that they are given the weight 
(wkh) equal to one. The weights for the remaining objects in the strata in which the outlier 
originally was sampled are then re-calculated in the following way [using the weighting 
system resulting in estimator (4)]:
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This is a very common way to treat outliers in the estimation process. In order to 
distinguish between the problem of outliers and the problem caused by non-response it is 
important to divide the strata into two separate groups:

A) Enumerated strata, that are strata where every object is sampled, and they have 
sampling weight (dkh) equal to one.
B) Sampled strata, strata in which objects are sampled with inclusion probabilities strictly 
smaller than one, thus having a sampling weight strictly bigger than one.
    
In the first case A) we don’t think that it is really appropriate to refer to objects as outliers 
since all objects in those strata represent themselves only by definition. Or, in other words, 
all those objects have been defined as outliers already in the design phase. The problem 
in this case is rather a non-response problem than an outlier problem. But we recognize 
that just applying the estimator (4) in order to compensate for non-response can cause 
problems. So, the preferable way to tackle the problem of non-response in enumerated 
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strata to use manual imputation rather than re-weighting procedures. If for some reason, 
manual imputation is not deemed to be feasible re-weighting must be applied, but at least 
for the enumerated strata the re-weighting could often be done using better alternatives 
than the ones suggested by (4). For instance post-stratification could be an alternative. 
Post stratification can be used to ensure that outliers do not contribute in an unreasonably 
large amount to the estimates. In other words the post-strata may very well be constructed 
in such a way that the resulting weights (Wkh

) becomes the same as if the technique leading 
up to (5) was applied. 

Variance Estimation

Variance estimation is one of the main indicators of the accuracy of estimation and key 
part in describing the quality of the statistics. The variance estimation can and should 
be undertaken when analyzing our data and also in the development of procedures for 
analyzing the data (macro editing) in general and for the detection of outliers in particular. 
This part of the survey serves both as a way of making quality control to our data as well 
as gaining the necessary insight into our data needed to communicate and interpret the 
results for the users. 

• Sampling Variance

Mathematically, the sampling variance of an estimate is the average squared deviation 
about the estimator’s average value, across all possible samples. Factors affecting the 
magnitude of the sampling variance include:

Sampling error is defined as the error that results from estimating a population characteristic 
by measuring a portion of the population rather than the entire population (Lohr, 2006, 
16). Since all sample surveys are subject to sampling error, the statistical agency must 
give some indication of the extent of that error to the potential users of the survey data. 
The most commonly used measure to quantify sampling error is sampling variance. 
Sampling variance measures the extent to which the estimate of a characteristic from 
different possible samples of the same size and the same design differ from one another. 
For sample designs that use probability sampling, the magnitude of an estimate’s sampling 
variance can be estimated on the basis of observed differences of the characteristic among 
sampled units (i.e. based on differences observed in the one sample obtained). The key 
issue is the magnitude of an estimate’s estimated sampling variance relative to the size of 
the survey estimate: if the variance is relatively large, then the estimate has poor precision 
and is unreliable.

• Other Measures of Sampling Error
Other common measures of sampling error will be presented such as the: standard error 
and coefficient of variation that we mentioned above, but also margin of error; confidence 
interval. These are all related expressions; it is possible to go from one to the other using 
simple mathematical operations.

The standard error of an estimator is the square root of its sampling variance  (Lohr, 
2006, 36).  This measure is easier to interpret since it provides an indication of sampling 
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error using the same scale as the estimate whereas the variance is based on squared 
differences. However, even standard error might be difficult to interpret in terms of 
‘How big a standard error is acceptable?’ What is large depends on the magnitude of the 
estimate. For example, a standard error of 100 would be considered large for measuring 
the average weight of people but would not be considered large for estimating average 
annual income. It is more useful in many situations to assess the size of the standard error 
relative to the estimate of the characteristic being measured. 

The coefficient of variation provides such a measure. It is the ratio of the standard 
error of the survey estimate to the mean value of the estimate itself, across all possible 
samples (Lohr, 2006, 37).  This relative measure of sampling error is usually expressed as 
a percentage (10% instead of 0.1). It is very useful in comparing the precision of sample 
estimates, where their sizes or scale differ from one another. However, it is not as useful for 
estimators of characteristics whose true value can be zero or negative, including estimates 
of changes (e.g., the change in average income since last year).
SBS –survey as SRSYS   design survey without replacement. An unbiased estimate of the 
sampling variance of the estimated total, tˆ, is:
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At last we have produced a table with a new comparison between 2011 and 2012 in some 
domains, where we have treated the outlier identified above, according to the re-weighting 
procedure. The estimated Turnover for 2012 in NACE “2630” has increased a bit from 
2011 to 2012.  The estimated standard error in this domain decreases heavily. 

Table 5-A comparison between estimates of Turnover from 2011 and 2012 after outlier 
treatment
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domain_nace pTurn sTurn CV_turn domain_nace pTurn sTurn CV_turn
0506 29,318,936 16,507       0.06         0506 43,245,323 61,684       0.14          
0709 28,658,117 786,635     2.74         0709 30,814,559 1,032,403 3.35          
1000 28,578,917 998,053     3.49         1000 32,845,982 1,367,177 4.16          
1112 8,740,528    465,826     5.33         1112 10,160,228 651,650     6.41          
1300 390,402       67,569       17.31      1300 791,838       68,541       8.66          
1400 11,941,241 262,227     2.20         1400 12,935,865 290,787     2.25          
1500 17,107,861 510,807     2.99         1500 14,686,702 735,064     5.00          
1600 3,207,396    214,449     6.69         1600 3,462,145    186,397     5.38          
1700 2,541,248    424,269     16.70      1700 2,274,088    75,588       3.32          
1800 8,016,608    317,761     3.96         1800 6,584,431    308,844     4.69          
1900 17,289,593 4,206         0.02         1900 18,973,212 23,254       0.12          
2022 8,471,124    439,731     5.19         2022 8,254,803    275,665     3.34          
2300 35,939,748 1,298,856 3.61         2300 34,881,619 899,865     2.58          
2400 26,534,897 190,492     0.72         2400 31,446,281 193,724     0.62          
2500 15,306,310 817,061     5.34         2500 18,815,821 648,620     3.45          
2630 1,928,119    73,566       3.82         2630 2,041,036    58,584       2.87          
3100 5,924,140    266,974     4.51         3100 5,770,791    142,028     2.46          

SBS 2012SBS 2011

Conclusions

Good quality of business register is the fundamental stone of reaching good business 
statistics. Also, to reach a good total estimate in business statistics it is not enough to design 
a good questionnaire, but taking care of every stage of the process, is very important:
• To design a good sample;
• To do a correct estimation procedure;
• To analyze the data and their quality in time series.

The sample design and sample allocation should be used to meet the requirements of 
domains of interest. If this is not possible at the design stage, special estimation methods 
should be considered at the estimation stage such as Post Stratification.
Good estimation means to analyze and make decisions about all problems of a survey life 
like non-response, out of scope, non-contacts, outliers, very important Enterprises, Vip-
enterprises, wrong activity code, wrong size class and coverage problems. VIP-Enterprises 
have a great influence in the estimations of the totals. Their handling in separate stratum 
list is a very important one. Reweighting is not recommended for these groups. Auxiliary 
information, if of adequate quality and correlated with the main survey variables, should 
be used, whenever possible, to improve the consistency and precision of the estimates. 
Even though it wasn’t part of this paper, a very important aspect of producing reliable 
statistics are interviews.  The introduction of the modern data collection methods like 
CAPI, CATI or online questionnaires remain a challenge for economic surveys in Albania. 
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