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Abstract: Statistical surveys are often used in shaping managerial policy and practice. In this paper we 

study, how to analyze the association between two categorical variables based on census data with a high 

level of nonresponse. The purpose is to discuss the suggested approach to the investigation. We used the 

census data from the survey executed at one Slovak University for testing the new process. The proposed 

process offers the methods of analysis of the association between two categorical variables based on 

pseudo-population estimated from the census data with a high level of nonresponse. We recommend using 

the process in the surveys in which the costs of survey execution by the census are practically not different 

from sample survey costs, and the connections to all units of the population are available. 
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1. INTRODUCTION 
 

Statistical surveys are often used in forming managerial policy and practice. In this paper 

we study, how to analyze the association between two categorical variables based on census 

data, with a high level of nonresponse.  

In the academic year 2020/2021, a second questionnaire survey was planned at the 

University of Economics in Bratislava (the first one was realized in the academic year 

2019/2020). As in the first stage, the objective of the project was to work up an interactive and 

multimedia framework for teaching The Principles of Economics 1 (ET1) and The Principles of 

Economics 2 (ET2), the core courses of the study programs at the undergraduate level and, also 

to study some issues related to the subjective well-being of the students. The sample survey and 

census were available. The high level of nonresponse, quite common in current surveys, can 

significantly impair the quality and explanatory power of the survey results (see Cochran, 1977; 

Tillé, 2001; Särndal & Lundström, 2005; Levy & Lemeshow, 2008; Chaudhuri, 2014; Lohr, 

2019; Terek, 2020; Tillé, 2020). If the same response rate in census and sample survey is 

supposed, then the number of responses is higher in the census. If the connection to all 

population units is available and the costs of survey execution by the census are practically no 

different from sample survey costs, then the census should be preferred. Therefore, a census was 

chosen in the survey at the University of Economics in Bratislava. 

Many studies focus on analyzing the association between two categorical variables based 

on sample survey data (Agresti, 2010, 2013; Agresti & Finlay, 2014; Terek, 2016, 2017; 

Agresti, 2018; Terek, 2019a). The purpose of this study is to suggest the approach to the 

analysis of the association between two categorical variables based on census data with a high 

level of nonresponse. We propose a new procedure of the analysis of association between two 

categorical variables if the data from census collected in a questionnaire survey with a high 

level of nonresponse are available. We recommend using of the approach in all surveys in 

which the costs of the survey by census practically do not differ from the sample survey costs 

and the connections to all population units are available. 

We realize the research in two steps. Firstly, the estimation of the population frequency 

distribution based on weights modified by compensation for nonresponse is studied. The 

result is obtaining the frequency distribution of pseudo-population. In the second step, we 

suggest the methods of the analysis of the association between two categorical variables on 

the obtained pseudo-population. We verify the proposed approach on census data from the 

mentioned survey realized at the University of Economics in Bratislava in 2020/2021. 
 

2. MATERIAL AND METHODS 
 

If the data from the sample survey with a high nonresponse rate are available, it is 

possible to estimate the frequency distribution with compensation for nonresponse, using the 

modified sampling weights. In without-replacement sampling, the sampling weight wBi for 

observation i is always the reciprocal of the probability 𝜋𝑖 that the observation i is included 

in the sample. If the considering of nonresponse is needed, the adjustment factor to the base 

weight is used. The final weight for the ith observation is then 
 

𝑤𝑖  = 𝑤𝐵𝑖 · 𝑤𝑁𝑅𝑖  

where 𝑤𝑁𝑅𝑖   is the nonresponse adjustment factor (for more details, see Terek et al., 2021). 

The probability that a unit selected for the sample will respond 𝜑𝑖  (unknown but assumed 
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positive) is called the response propensity for the ith unit. If responding of unit i is independent 

of the indicator variable for presence in the selected sample, then the probability that unit i 

will be selected in the sample and responds is equal to 𝜋𝑖𝜑𝑖 . 

In Lohr (2019) the methods of estimation the response propensity 𝜑𝑖 are presented. One 

of them is based on poststratification using weights (see Terek et al., 2021, for more details 

on this method and other possibilities of estimating the response propensity). After taking a 

simple random sample, units are grouped into H different poststrata (for more on 

poststratification, see Lohr (2019); Levy and Lemeshow (2008); Terek et al. (2021)). The 

population has 𝑁ℎ units in hth poststratum; of these, 𝑛ℎ were selected for the sample, and 𝑛ℎ𝑅 

responded. The response propensity for every respondent i in poststratum h is estimated by 
 

𝑅𝑅𝑤ℎ
=

∑ 𝑤𝐵𝑖
𝑛ℎ𝑅
𝑖=1

𝑁ℎ

 (1) 

and nonresponse adjustment factor is 
 

𝑤𝑁𝑅𝑖 =
1

𝑅𝑅𝑤ℎ

 (2) 

 

In Eltinge and Yansaneh (1997); Gelman and Carlin (2001); Little and Vartivarian (2003); 

Vartivarian and Little (2003); Terek et al. (2021) is stated when the collapsing of poststrata is 

needed. The weights 𝑤𝑖  can be used to construct the estimators of population quantities. 

If the decision to apply the poststratification using weights is taken, the decision on 

which poststratification variables should be used in poststratification must be solved. It is 

known that the bias of estimators caused by nonresponse can be minimized by finding 

poststratification variables that are strongly correlated with the response propensity. In Terek 

et al. (2021) is advised the use of correlation ratio 𝜂(𝑧|𝑥)  for measuring that correlation. 

In Terek et al. (2021), the problem of estimation with compensation for nonresponse in 

statistical analyses of census data is studied and discussed. The suggested approach is based on 

the idea that the census in which all population units are selected can be understood as a without-

replacement sampling of size N with the only difference that the last unit is selected non-

randomly. Then the poststratification using weights can be used (if MAR data1 are assumed). 

The final weight 𝑤𝑖  for unit i is then 
 

   𝑤𝑖 =
1

𝑅𝑅𝑤ℎ

=
𝑁ℎ

𝑁ℎ𝑅

 (3) 

where 𝑁ℎ is the number of units in poststratum h; of these, 𝑁ℎ𝑅  responded.  
 

If a sample is non-self-weighting, i. e., all final weights are not equal, the use of weights 

in constructing estimators of population quantities is needed. The estimate of the frequency 

of class j is then (Terek, 2019b). 
 

𝑛𝑗 = ∑ 𝑤𝑖𝑢𝑖,𝑗  

𝑖∈𝑆

 (4) 

where 𝑢𝑖,𝑗 = 1 if observation i is in class j and 0 otherwise, and S denotes the selected sample. 

The frequencies 𝑛𝑗 define the pseudo-population (Terek & Muchova, 2017; Lohr, 2019) and, 

further, are called the frequencies of pseudo-population. 
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If certain values of one variable tend to go with certain values of the other, there is an 

association between two variables (Agresti & Finlay, 2014). The data of the analysis of 

categorical variables are displayed in contingency tables. When the data in the contingency 

table are analyzed, the corresponding joint, marginal and conditional distributions can be 

determined (Freund, 1992; Agresti & Finlay, 2014; Miller & Miller, 2014). Two categorical 

variables are statistically independent if the population conditional distributions on one of 

them are identical at each category of the other. The variables are statistically dependent if 

the conditional distributions are not identical (Agresti & Finlay, 2014). 

Suppose the contingency table contains the data from a random sample. The questions 

usually addressed in the analysis of a contingency table are as follows (Agresti & Finlay, 2014): 

• Do an association exist? The chi-squared test of homogeneity or independence 

answers this question (in the case of ordinal variables, also other possibilities exist – see 

Agresti (2010); Agresti (2013); Agresti and Finlay (2014); Agresti (2018).  

• How do the data differ from what is expected under independence? The standardized 

residuals identify the cells that are different from what the independence predicts.  

• What is the strength of association? The difference of proportions and odds ratio are 

strongly advised for measuring it.   

If the data from the whole population (or pseudo-population) are accessible, the 

statistical independence can be found directly by comparing conditional distributions. 
 

2.1 Pseudo-population and analysis of association between two categorical variables 
 

If the census takes the form of the questionnaire survey, a high level of nonresponse 

must be expected, which means that the obtained population data are not complete. Imagine 

the response rate is 20 %. Is it possible to consider such data set as the studied population and 

to compare conditional distributions? Certainly not. 

If we understand a census of the population of the size N be random sampling without 

replacement of size N, can we use the chi-square test and other well-known steps of the 

analysis of association? We cannot because it supposes that the observations are statistically 

independent and equally distributed, which can be considered fulfilled if the sample size n is 

small compared to the size N of the population (
𝑛

𝑁
≤ 0,05). But, in a census, all units of the 

population are selected. The corrections for the chi-squared test are needed (see Lohr, 2019). 

However, the nonresponse is not considered.  

We propose the following approach. If we have the data from a sample survey with a 

high nonresponse rate, we can estimate the frequency distribution with compensation for 

nonresponse. Then we can analyze the association between two categorical variables on the 

obtained pseudo-population. If the census is understood as without-replacement random 

sampling, the same approach is also possible for a census. 

After compensating for nonresponse, the final weights are not equal for all observation units. 

That means that a sample is non-self-weighting. Then the use of sampling weights in estimating 

the population frequency distribution is needed. The estimate of the frequency of class ij is: 
 

𝑛𝑖𝑗 = ∑ 𝑤𝑘𝑢𝑘,𝑖𝑗   

𝑘∈𝑆

 (5) 

where 𝑢𝑘,𝑖𝑗 = 1 if observation k is in the class ij and 0 otherwise. The frequencies 𝑛𝑖𝑗 are the 

frequencies of pseudo-population.  
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If the contingency table contains the data on the population (or pseudo-population), the 

conditional distributions can be directly compared. The comparison of conditional 

distributions can only provide evidence of the association's existence but not on its structure. 

We propose to analyze the association structure by residuals  𝑑𝑖𝑗 = (𝑛𝑖𝑗 − 𝑜𝑖𝑗), where  𝑛𝑖𝑗 

are the frequencies of pseudo-population and  𝑜𝑖𝑗 =  
𝑛𝑖.⋅𝑛.𝑗

𝑛
  are expected frequencies of pseudo-

population. The cells different from the situation supposed by the independence of variables 

can be recognized by residuals. The positive sign of residual indicates that the combination ij 

is more frequent than expected under independence, and the negative sign indicates that the 

combination ij is less frequent than expected under independence.  

The strength of association in any sub-table 2 x 2 of the contingency table can be 

measured by the odds ratio. For a binary response variable, success denotes the outcome of 

interest and failure the other outcome. The odds of success are defined as follows. 
 

Odds = 
𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑠𝑢𝑐𝑐𝑒𝑠𝑠

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑓𝑎𝑖𝑙𝑢𝑟𝑒
 

 

Suppose the data from a random sample are available. The estimated odds for a binary 

response variable equal the number of successes divided by the number of failures. If the data 

of finite population (or pseudo-population) are available, the word estimated in the term 

estimated odds is omitted. The odds ratio measures the association for any 2 x 2 contingency 

table. It equals the odds in row 1 divided by the odds in row 2. The odds ratio can equal any 

nonnegative number, and its values farther from 1 in a given direction represent a stronger 

association (Agresti & Finlay, 2014). 

 

3. ANALYSES OF ASSOCIATION IN THE REALIZED CENSUS 

 

We carried out the census mentioned above in the framework of the project "Learn 

Economics" at the end of the academic year 2020/2021. We included in the survey six Faculties 

of the University of Economics in Bratislava  ̶  Faculty of National Economy (FNE), Faculty of 

Business Informatics (FBI), Faculty of Commerce (FC), Faculty of Business Management 

(FBM), Faculty of International Relations (FIR), and Faculty of Applied Languages (FAL).  

The questionnaire consisted of two parts. The first part (questions 1 – 24) concerns the 

teaching of the courses. The Principles of Economics 1 (ET1), and The Principles of 

Economics 2 (ET2), the second part of the questionnaire (questions 27 – 38), focus on 

subjective well-being. We used Google forms software for the execution of the survey and 

Microsoft Excel in analysis of contingency tables. A total of 1,336 students at the University 

of Economics completed at least one of the mentioned courses in the academic year in 

question. We approached the students via the Academic Information System at their e-mail 

addresses. We contacted only those students who took part in the exam of the courses ET1 

and/or ET2 during the academic year 2020/2021. We delivered the questionnaire to each of 

them. The questions of the first part referred to the content, methodology, format of lectures, 

and seminars. The questions asked for the assessment of online teaching, preferable way of 

teaching, identification of most complicated topics in the syllabus, ideas for improving the 

lectures and seminars, personal experience with the online platform used for education, and 

others. The second part of the questionnaire was focused on subjective well-being and quality 

of life. It included 13 questions dealing with life satisfaction, health, family background, 
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university study, daily activities. 258 students returned the completed questionnaire, total 

response rate achieving 238/1336 = 0.1781, i. e., 17.81%. 

The study department at the University of Economics provided some auxiliary 

information about the population of 1,336 students. The frequency distribution by Faculty and 

Gender is presented in Table no. 1 (with corresponding numbers of responding students in 

parentheses). Then, we calculated the correlation ratio 𝜂(𝑧|𝑥) between the response propensity 

and variables (for the calculation details, see Terek et al., 2021). The results are presented in 

Table no. 2. Table no. 2 shows that the Faculty – Gender reaches maximum correlation ratio, 

and thus, these will serve as poststratification variables. We define the poststrata by 

combinations of categories of Faculty and Gender. There are 2 x 6 = 12 poststrata. 

 
Table no. 1  ̶ The distribution of students accomplishing at least one of the courses  

in the academic year in question by Faculty and Gender 

 FNE FBI FC FBM FIR FAL Total 

Males 153 (26) 138 (17) 109 (9) 135 (12) 42 (6) 5 (0) 582 (70) 

Females 186 (39) 136 (38) 164 (42) 159 (25) 78 (18) 31(6) 754 (168) 

Total 339 (65) 274 (55) 273 (51) 294 (37) 120 (24) 36 (6) 1 336 (238) 

 
Table no. 2 – The values of the correlation ratio 

 𝜼(𝒛|𝒙) 

Faculty 0,075 

Gender 0,133 

Faculty – Gender 0,169 

 

Next, the association between the Faculty of the students studies and the answers to the 

No. 31 question of the questionnaire: "How satisfied are you with the studies at the University 

of Economics?" will be analyzed. The listed answers to the question include  – "completely 

unsatisfied", "unsatisfied", "I can't decide", "satisfied", "completely satisfied". 233 students 

answered the question. Based on the requirement to gain at least 20 responding units in each 

poststratum, we collapsed some columns. The second condition – 𝑤𝑁𝑅𝑖  ≤ 2, advised in Lohr 

(2019), cannot be met, so we must be reckoned with less stability of weights. After collapsing 

there are 2 x 3 = 6 poststrata. Table no. 3 shows the resulting structure of poststrata (the 

number of addressed and responding students, in parentheses). 

 
Table no. 3 – The structures of poststrata after collapsing with  

the number of responding students in parentheses 

 FNE FC, FBM FBI, FIR, FAL Total 

Males 153 (25) 244 (21) 185 (22) 582 (68) 

Females 186 (38) 323 (65) 245 (62) 754 (165) 

Total 339 (63) 567 (86) 430 (84) 1336  (233) 

 

The final weights calculated from Table no. 3, following relation (3), are presented in 

Table no. 4. 
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Table no. 4  ̶ Final weights 

 FNE FC, FBM FBI, FIR, FAL 

Males 6.120 11.619 8.406 

Females 4.895 4.969 3.952 
 

The frequencies of responding students linked to poststrata are in Table no. 5. After 

weighing the frequencies by final weights in Table no. 4 and after joining males and females, 

the final frequency distribution 𝑛𝑖𝑗 of the pseudo-population is acquired as presented in Table 

no. 6 (𝑛𝑖𝑗 are calculated following the relation (5)).  
 

Table no. 5  ̶ Frequencies linked to poststrata 

  FNE FC, FBM FBI, FIR, FAL Total 

Completely unsatisfied Males   1 0 0 1 

Females 0 2 0 2 

Unsatisfied Males 1 0 0 1 

Females 2 6 3 11 

I can't decide Males 0 8 2 10 

Females 5 8 6 19 

Satisfied Males 18 10 18 36 

Females 23 44 38 105 

Completely satisfied Males 5 3 2 10 

Females 8 5 15 28 

Total  63 86 84 233 
 

Table no. 6  ̶ The final frequency distribution of pseudo-population 

 FNE FC, FBM FBI, FIR, FAL Total 

Completely unsatisfied 6.12 9.938 0 16.058 

Unsatisfied 15.91 29.814 11.856 57.58 

I can't decide 24.475 132.704 40.524 197.703 

Satisfied 222.745 334.826 301.484 859.055 

Completely satisfied 69.76 59.702 76.092 205.554 

Total 339 567 430 1336 
 

For identifying if there is an association between responses to No. 31 question and 

faculties, the conditional distributions of answers to No. 31 question on faculties are calculated 

(dividing each frequency in the referring column in Table no. 6 by its column total) and 

presented in Table no. 7. The conditional distributions in the columns of Table no. 7 are not 

identical. Thus, there is an association between faculties and answers to the No. 31 question. 
 

Table no. 7  ̶  The conditional distributions of answers to No. 31 question on faculties 

 FNE FC, FBM FBI, FIR, FAL 

Completely unsatisfied 0.018 0.018 0 

Unsatisfied 0.047 0.053 0.028 

I can't decide 0.072 0.234 0.094 

Satisfied 0.657 0.591 0.701 

Completely satisfied 0.206 0.105 0.177 

Total 1 1 1 
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We analyze the structure of the association by residuals. Firstly, we calculated the 

expected frequencies 𝑜𝑖𝑗  =  
𝑛𝑖.⋅𝑛.𝑗

𝑛
  (in Table no. 8) and then the residuals 𝑑𝑖𝑗 = (𝑛𝑖𝑗 − 𝑜𝑖𝑗) in 

Table no. 9. For expected frequencies in Table no. 8, all conditional distributions of answers 

to No. 31 question on faculties are identical (it means that the variables "Faculty" and 

"Answers to No. 31 question" are independent).  
 

Table no. 8  ̶  Expected frequencies 𝒐𝒊𝒋 

 FNE FC, FBM FBI, FIR, FAL Total 

Completely unsatisfied 4.075 6.815 5.168 16.058 

Unsatisfied 14.610 24.437 18.532 57.58 

I can't decide 50.166 83.905 63.632 197.703 

Satisfied 217.979 364.584 276.492 859.055 

Completely satisfied 52.158 87.237 66.159 205.554 

Total 339 567 430 1336 
 

Table no. 9  ̶  Residuals 𝐝𝐢𝐣 

 FNE FC, FBM FBI, FIR, FAL Total 

Completely unsatisfied 2.045 3.123 ̶  5.168 0 

Unsatisfied 1.300 5.377 ̶  6.676 0 

I can't decide ̶  25.691 48.799 ̶  23.108 0 

Satisfied 4.766 ̶  29.758 24.992 0 

Completely satisfied 17.602 ̶  27.535 9.933 0 

Total 0 0 0 0 

 

The interpretation of the residuals in Table no. 9 leads to exciting outcomes. The positive 

sign of a residual indicates that the combination ij is more frequent than expected under 

independence. The negative sign indicates that the combination ij is less frequent than expected 

under independence. Thus, Table no. 9 shows that, for example, the answers "satisfied" and 

"completely satisfied" of the students of the Faculty of Commerce and Faculty of Business 

Management are less frequent than expected under independence, and the answers "completely 

unsatisfied," "unsatisfied," and "I can't decide" of the students at these faculties are more 

frequent than expected under independence. A different situation is, for example, at the Faculty 

of Business Informatics, Faculty of International Relations, and Faculty of Applied Languages. 

The answers "completely unsatisfied," "unsatisfied," and "I can't decide" are less frequent than 

expected under independence, and the answers "satisfied" and "completely satisfied" are more 

frequent than expected under independence. At the Faculty of National Economy, the answers 

"completely unsatisfied," "unsatisfied," "satisfied," and "completely satisfied" are more 

frequent, and the answers "I can't decide" are less frequent than expected under independence.  
 

Table no. 10  ̶  Sub-table of Table no. 6 

 Unsatisfied Satisfied Total 

FBI, FIR, FAL 11.865 301.484 313.34 

FC, FBM 29.814 334.826 364.64 
 

The strength of association can be measured in any sub-table 2 x 2 of the contingency 

table by odds ratio. The answers "unsatisfied" and "satisfied" at Faculties of Business 

Informatics, International Relations, and Applied Languages and at Faculties of Commerce 
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and Business Management will be compared, for illustration. Table no. 10 is the 

corresponding sub-table of Table no. 6. 

We treat the answer to the No. 31 question as to the response variable. If we use the 

answer "satisfied" as success and "unsatisfied" as a failure, the odds for "satisfied" at the 

Faculties of Business Informatics, International Relations, and Applied Languages is  
 

301.484

11.856
 = 25.429 

 

It means that at the Faculties of Business Informatics, International Relations, and 

Applied Languages, there were 25.429 satisfied students for every unsatisfied student. The 

odds for "satisfied" at the Faculties of Commerce and Business Management is 
 

334.826

29.814
 = 11.231 

 

It means that at the Faculties of Commerce and Business Management, there were 

11.231 satisfied students for every unsatisfied student. The odds ratio is 
 

25.429

11.231
 = 2.264 

 

The result can be interpreted, for example, as follows: Suppose one student is randomly 

selected from the population. If he is from Faculties of Business Informatics, International 

Relations, and Applied Languages, there are approximately 2.3 times greater odds that he is 

satisfied at the University of Economics, as if he is from the Faculties of Commerce and 

Business Management. All possible sub-tables of Table no. 6 can be analyzed accordingly. 

 

4. CONCLUSIONS, LIMITATIONS AND DIRECTIONS FOR FUTURE RESEARCH 

 

The purpose of the paper is to propose a procedure of analysis of the association between 

two categorical variables based on the data collected from a census with a high level of 

nonresponse. We used the method of estimation with compensation for nonresponse 

applicable in censuses (proposed in Terek et al., 2021) to estimate the frequency distribution 

of the population. Then we propose the procedure analyzing the association between two 

categorical variables on the obtained pseudo-population. The resulting pseudo-population 

allows the determination of the independence of variables by comparing conditional 

distributions. If the variables are dependent, we recommend the analysis of the association 

structure by residuals. Finally, the strength of association for any 2 x 2 sub-table of a 

contingency table can be measured by odds ratio. 

The proposed procedure is designed for the cases in which the costs of survey execution by 

the census are practically no different from sample survey costs, and some applicable auxiliary 

information on the population units is available. The procedure also considers nonresponse quite 

common in current surveys. In the presented study, the response rate was only 17.81%. Therefore, 

such a data set cannot be regarded as the studied population, and compensation for nonresponse 

is needed. The interpretation of the analysis results leads to exciting information. The residuals 

allow identifying if the combination ij is more or less frequent than expected under independence. 

The interpretations of odds and odds ratio are exciting too. 

In practice, there are a lot of situations similar to the situation in the presented study. For 

example, in a large company, they want to analyze employees' attitudes towards various 

methods of stimulating work, namely whether these attitudes vary depending on gender, 
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employee age category, and the like. Or it may be interesting to determine the attitude and 

preferences of employees to different forms of further education. Here too, it may be interesting 

to examine whether these attitudes vary, for example, depending on the employee's age category. 

These problems came to the forefront during the period of the Covid Pandemic 19 when it was 

necessary to prefer distance education. At present, it may be interesting to find out whether 

employees would prefer this form of communication even today when it is no longer necessary 

or prefer to return to traditional forms of communication. There is no point in similar situations 

to realize random sampling of respondents because the company has contact with each employee 

and the cost of sample survey and census is virtually the same. Of course, in similar surveys, it 

is necessary to count on a large degree of nonresponse, similar to the presented survey. In 

addition, the company also owns a wealth of information about its employees, which can serve 

as auxiliary information in finding suitable poststratification variables. The presented procedure 

can therefore be used only at the level of a company or other organization. In these objects the 

conditions of the same cost per census and sample survey are practically always met, contact for 

each unit is known and the suitable auxiliary information should be in disposition. 

In the subsequent similar study, in the academic year 2021/22, the original research 

related to the teaching of the course Basics of Economics and well-being has been extended 

to investigate the value orientation of students. Based on the obtained new data, the authors 

plan to use the procedure presented in this paper to the analysis of the association between the 

type of high school that the student has completed and his satisfaction with the study at the 

University of Economics. This can be useful to improve the focus of marketing activities 

aimed at acquiring students to study at that University. 

We would like to focus further research on investigating the possibilities of census data 

analysis with a high level of nonresponse with the use of regression analysis.  The procedure 

will be based on obtaining the frequency distribution of pseudo-population with aid of the 

procedure presented in this paper. One possibility is then the selection of an ordinal variable 

as a dependent variable. When we assign a score to each of its values, we can treat it as a 

quantitative continuous variable and a dependent variable in regression analysis. The 

parameters of the regression equation can be calculated by the least squares method (for more 

details, see Lohr, 2019, pp. 436-437). This equation should summarize useful information 

about the relationship between the dependent variable y and one or more independent 

variables in the finite population. If we consider the finite population, the population 

correlation coefficient of x and y, which measures the intensity of the linear relationship 

between two variables is known (see Lohr, 2019, p. 118). The coefficient of determination in 

simple linear regression and the multiple correlation coefficient and multiple coefficient of 

determination in multiple regression can be also calculated and interpreted. 
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