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Abstract. Configural frequency analysis is an analysis that can see the existence of discrepancy on the model marked 

by the existence of a significant difference between the frequency of observation and frequency of expectation. This 

analysis focuses on whether or not the interaction among categories from different variables, and not the interaction 

among variables. In its development, a person can use this analysis to predict certain events. The basic difference 

between CFA and P-CFA is that there is no difference between the status of variables on CFA, while p-cfa makes the 

difference between the predictors and criterias. In addition, Log linier model does not differentiate between 

independent variables and dependent variables. It is also able to detect the relationship among some variables, 

including the possibility of a causal relationship. Therefore, this model can be used as the base models in the CFA. In 

general, CFA and P-CFA usually used to see the characteristics of the causes of an event. Hence, this research will 

present the concept of the p-cfa and how it works for the real data. The data on this paper is on the level of education 

of children and parents living in the district of Bandung. From the results, it is known that the parents, both the father 

and mother of the children who are graduated from high school tend to be followed by their children to be graduated 

from high school especially if the children studied in urban areas.  

INTRODUCTION 

Configural Frequency Analysis is an analysis that can see the existence of discrepancies on the model marked 

by the existence of a significant difference between the frequency of observation and expectation. This analysis 

focuses on whether or not the interaction among categories from different variables is exist and not the interaction 

among the variables. The goal of CFA is to detect configuration patterns in the data whether experiencing 

deviations from the model [1]. The deviation is then called discrepancies. In the CFA, deviation on the 

configurations will occur when an event more often or more rarely appears from what has been previously 

expected. An event occured more often than what has been previously expected is called type, while an event 

rarely occured from what has been previously expected is called antitype [2]. Furthermore, The discrepancies are 

existing when at least one type and/ or antitype appears. In addition, CFA is a method to identify configurations 

from the categories of variables in the multidimensional cross-table [3]. 

CFA is an analysis used for the data in the form of categories. This is based on the understanding of 

configurations of categories that explain the cell from a cross table. In its development, a person is able to use this 

analysis to predict certain events. The basic difference is that CFA does not focus on the differences among the 

status of variables, while P-CFA makes the difference between predictors and criterias. Thus, this analysis is able 

to collaborate, either multiple predictors or multiple criterias [4].  In general, CFA and P-CFA are usually used to 

see the characteristics of the causes of an event. Hence, This paper presents the concept of P-CFA and how it 

works for the real data. This research uses secondary data on the level of education of children and their parents 

in the district of Bandung. 
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METHODOLOGY 

 
  Similar to CFA, there are five steps on performing Prediction CFA, as follows: 

1. selecting a base model, 

2. selecting a concept of deviation from independence, 

3. selecting a significance test 

4. estimating expected frequencies 

5. interpreting the type and antitypes 

Commonly, there are four groups of base models on CFA which are usually used [5]. The very common model 

used by CFA is Log linear model. This model is involved to estimate the frequencies of cell on both observation 

and expectation.  

The second and the third base model are priori probabilities for population parameters and substantive model. 

And, the fourth is concerning the multivarioate distribution. This paper includes log liner as base model to estimate 

the observed and expected cells’ frequencies.  

Log Linier Model is used to analyze the pattern of the relationship among groups of categorical variables to 

see association of two, three or more variables, both simultaneously and partially. The patterns of the relationship 

among variables can be seen from the interaction among variables itself.  

Log Linier Model does not differentiate independent variables and dependent variables [6]. It is also able to 

detect the relationship among some variables, including the possibility of a causal relationship. Therefore, this 

method can be used as the base models in the CFA. CFA base model must meet the following three criterias [7]: 

1. There is at least one reason for discrepancies (a mismatch between the frequency of observation and frequency 

expectations marked by the emergence of type or antitype. 

2. Parsimoni: basic models should be as simple as possible and at the lowest possible orders. 

3. Sampling scheme consideration: sampling scheme from all the variables must be considered.  

Different to log linear model, CFA and P-CFA are seldom ignore the goodness of fit since it is not the main 

interest of CFA. The most important thing in CFA is gathering information if there is discrepancy between model 

and the fact. 

Sampling scheme can affect the base model that is selected. The data taken is assumed has been taken from a 

populationbased on categories that is previously given and mentiones by a frequency distribution from a cross 

table. Sampling scheme is used to determine the estimates of frequency of expectations of a cell (von Eye, 2002). 

The very basic thing to perform a good result on estimating the expected cell frequencies is the sampling scheme.  

There are two kinds of sampling schemes which are familiar in CFA and P-CFA. They are multinomial 

sampling and product multinomial sampling [8]. This paper includes multinomial sampling since the frequencies 

of the cells are derived genuinely from the respondents.   

For the next step, the concept of independence is not too important in P-CFA for one sample. Thus, this paper 

does not mention this step.   

For applying CFA in real data, firstly, to see the interaction among predictors, it can be done by testing the 

main effect between predictors. If there is a type or antitype means there is interaction between predictors. Log 

Linier model to see whether or not the interaction among predictors [9] is as follows: 

 lkjiijklm DCBAYLogE  )(  (1) 

)( ijklmYLogE mentions on expected frequency cell and   is the intercept. In addition,  lkji DCBA ,,,  are 

main effect on Level of education for children in the category of i, main effect on Gender in the category of j, 

main effect on education of mothers in the category of k, main effect on education of fathers in the category of  

l, respectively. If we are statistically sure that there is at least one type/antitype emerged, then we are ready to 

model interaction between predictors and criterias. The model is explained by equation 2. 

 jklmjkljljkmlkjiijklm BCDEBCDBDBCEDCBAYLogE  ......)(   (2) 

The model in equation 2 is modified with interactions among predictors and interaction among criterias. 

However, as mentioned earlier, it is forbidden to make interaction among predictors and criterias.  

The next step of this research is to determine the significance test. ii ENEH ][:0 . The Null hypothesis is 

type and antitype do not emerge. When ii ENEH ][:0 , type and antitype will emerge.It means that we reject the 

null hypothesis. 

In other words, if the number of observed frequencies is more than what has been expected, type will emerge, 

and, if the number of observed frequencies is less than what has been expected, antitype will emerge [11]. 

 t



*
 (3) 
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It is need to know from (3) that 
* is adjustment of  since the value of   for each different configuration 

is dfferent with others, then used Bonferroni method by dividing the   = 0.05 by number of configurations 

happened. t is the number of configurations. 

After determining the value, the next step is searching for the test statistic 
i

ii

E

EN
z  . We then reject Ho if 

* valuep  indicating that type and/or antitype emerge [12]. 

RESULTS AND DISCUSSION 

According to the UNDP Human Development Index 2015 Indonesia was at 110th from 183 countries in the 

world. As we know, education is one of many factors determining the Human Development Index. Although 

education is the right for all citizens which is protected by the Law, in fact it could not reach by all citizens. This 

can be seen from APS in each province in Indonesia. Through APS, it can be known the percentage of population 

who do not enjoy education.. 

West Java Province is a province which has a highest number of people living. Most of them are men and 26 

percent of the people are living in rural area. According to BPS data (2014), there are 0.7 percent children at the 

age of 7- 12 did not finish elementary school. In addition, there are 7.16% children at the age of 13-15 did not 

entry the junior school and 65.4 children at the age of 16 - 18 did not attend to high school. 

Therefore, this paper, at the first stage, tries to capture is there any relationship between the level of education 

of children and their parent. This paper is also included location of the school of the children, not to mention their 

gender. Thus, Variables examined in this research are parents’ education (graduated or not from high school, the 

location of chldren’s schools (urban or rural) and gender (men or women). They are then presented in the form of 

contingency table to analyze the configurations of the variables which are significantly considered as types or 

antitypes.  

The data of this paper are derived from secondary data of education level in the West Java Province. This 

paper tried to find the characteristics people in bandung district who tended to graduate from high school based 

on gender, education of the mother, education of the father and the location of the schoolof the people. 

As mentioned above, the base model used in this analysis is log linear model. This model then estimates the 

expected cell frequencies of all configurations. The first step in P-CFA is identification of association among 

predictors whether they are independent or not [13]. Figure 1 provides information on the results of the P-CFA 

among predictors. 

From Figure 1, it is known that type and antitype emerge meaning that the indepency among predictors are 

achieved, four types and seven antitypes. Thus, it indicates that the next analysis can be done. 

Interaction of Predictors and Criterias 

The analysis between the predictors and criterias is run to see the discrepancies occured as described in Figure 

2. Based on this, it can be seen the emergence of type indicating that there are deviations from the base model 

formed. This deviation is the result of configuration variables. The third field shows the level of education of 

children. The two digits of the first number show the configuration variables predictors. Based on the Figure 2, it 

can be seen the emergence of type indicating that there are deviations from the base model formed.  
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Figure 1. Result of interaction among predictors 

 

 

 
Figure 2. Result on Interaction among Predictors and Criterias 

 

Followings are some examples on describing configurations mentioned by figured 1: 

- 1111: A man whom mother and father were graduated from high school and he studied in urban area 

- 1112: A man whom mother and father were graduated from high school and he studied in urban rural 

area 

- 1121: A man whom mother was graduated and father was not graduated from high school and he 

studied in urban area 

- 2111: A woman whom mother and father were graduated from high school and she studied in urban 

area 
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- 2222: A woman whom mother and father were not graduated from high school and she studied in rural 

area 

CFA focus on the configuration of the results of the analysis marked by the emergence of type or antitype. 

The results show that the configuration model is significant. While from the configuration, types or antitypes 

explaining that the configuration fits to the base model. 

Based on the results of the data analysis, types appear on: 

2 1 : A man whom mother and father were not graduated from high school and he studied in rural area, 

tended to not graduate from high school, 

3 2 : A man whom mother was not graduated and father was graduated from high school, he studied in 

rural area, tended to not graduate from high school, 

7 2 : A man whom mother was not graduated and father was graduated from high school, he studied in 

urban area, tended to graduate from high school, 

10 1: A woman whom mother and father were not graduated from high school, she studied in rural area, 

tended to not graduate from high school, 

15 2: A woman whom mother and father were not graduated from high school, she studied in urban area, 

tended to graduate from high school, 

Based on the results of the data analysis, antitypes appear on: 

2 4 : A man whom mother and father were not graduated from high school, he studied in rural area, tended 

to not graduate from high school, 

7 1 : A man whom mother was not graduated and father was graduated from high school, he studied in 

urban area, tended to graduate from high school, 

10 2 : A woman whom mother and father were not graduated from high school, she studied in rural area, 

tended to not graduate from high school, 

15 1 : A woman whom mother and father were graduated, she studied in urban area, tended to not graduate 

from high school, 

From the conclusion, it can be indicated that the education of parents and the location of the schools in urban 

areas tend to encourage a child to graduate from high school. 

CONCLUSION 

P-CFA will combine the variables predictors become one of variables with many categories. The basic 

difference is CFA does not focus on the difference between the status of variables, while P-CFA makes the 

difference between predictors and criterias. Log Linier Model is used as based model since it does not differentiate 

independent variables and dependent variables. It also can detect relationship among some variables, including 

the possibility of a causal relationship. Thus, this analysis is able to collaborate, either multiple predictors or 

multiple criterias. The variables examined in this research are parents’ education, the location of childrens’ schools 

and gender presented in the contingency table to analyze the variables which is significantly considered as types 

or antitypes. This paper involves secondary data education level of pople in Bandung District to see the 

characteristics of education of people based on gender, education of their parents and school location. From the 

data analysis, it can be shown that types and antitypes are emerged. Thus, it can be concluded that the education 

of the parents and the location of the schools (in urban areas) tended to encourage a child to be graduated from 

high school. It is needed to do further analysis to see the accuracy and validation of the prediction. 
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