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Abstract 
Bound rationality theory is used to study the role of information disclosure in influencing 
credit card user’s repayment behaviour in Malaysian. Eight types of information disclosure 
analysed on the actual credit card users which divided into three prior define groups. Data 
collected by using the survey response of 413 card users in the northern region of West 
Malaysia. The finding of the discriminant analysis confirms that minimum payment due is the 
most contributing information disclosure which discriminant amongst the groups. Conditional 
on attributes of the data, quadratic discriminant analysis (QDA) outclassed the other 
discriminant analysis. QDA-resubstitution enable the credit card users to correctly classified 
repayment behaviour at 85 percent. Addition to that, for prediction purposes, 84 per cent of 
credit card users were correctly classified. The findings of this study highlight the importance 
of information disclosure in influencing credit card repayment decision. These findings have 
implications for policy maker, card users and issuers.  
Keywords: Credit Card, User’s Repayment Behaviour, Information Disclosure, Bound 
Rationality, Discriminant Analysis. 
 
Introduction 
Credit card allows the user to enjoy the ease of “buy-now-pay-later” concept, earn cashback 
rewards and bonuses. Min and Kim (2003) postulates that credit card is manly used for two 
purposes, day-to-day transactions and borrow money. In case of day-to-day transaction, 
credit card enables to use unsecured credit as per limit set by credit card companies. To 
borrow money, credit card user withdraws cash money for short-term loan. Moreover, based 
on credit card repayment behaviour, users are divided into mainly two categories - 
transactors and revolvers. Credit card transactors pay full payment and hence avoid incur 
interest charges. On the other hand, credit card revolvers pay minimum payment of their 
balance and incur interest charges. In line with revolvers decision making, credit card 
classified revolvers the way they choose repayment decision (Jørgensen and Igel, 2021). In 
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addition, this classification can be helpful for the credit card issuers to detect potential 
bankruptcy and can block the user’s card in time to limit repayment burden.   
In case of Malaysia, credit card is becoming one of the widely used payment method over 
other than conventional payments such as cash, cheque and bank transferred. A report by 
Bank Negara Malaysia (BNM) (2019), showed that principal credit card in circulation increased 
from 7.2 million to 9.1 million between the year 2015 to 2020. Credit card transactions has 
increased from RM 349 million to RM 510 million (Ringgitplus, 2021). Rising trend of credit 
card usage in Malaysia has become a concern since bankruptcy related to credit card loan has 
also increased by 43 percent in 2018 compared to 2012 in the recent years (WorldBank, 2019). 
Furthermore, data released by Counselling and Debt Management Agency (AKPK) shows that 
nearly 70% of individuals who seek counselling services during the first half of 2016 have 
problems in credit card repayment (The Malaysian Reserve, 2019). This shows that factors 
influencing credit card repayment decision needs to be delved into to get a better 
understanding about it.    
According to Stigler (1961), information disclosure is the simplest and least distorting policy 
intervention that facilitates users in making better decision. Information disclosure is 
prescribed as possible solution to overcome the problems (Healy & Palepu, 2001). Previous 
studies have looked at the role of information disclosure in influencing credit card 
repayments. The theory of “bound rationality” highlights the role of information in decision 
making. The theory postulates that information is heterogeneous, and users value them 
differently (Selton, 1990). Due to that, users unable to process the entire information and 
thereby choose simple-minded solution. On the other hand, asymmetric information argued 
that one party may have more information than the other, putting the less informed 
individuals in a disadvantage. In the context of credit card repayment, the card issuer has 
more information than the card users. This puts users in a vulnerable position and hence users 
urged to choose simple-minded solution and avoid complex calculation.   
In with this, Bank Negara Malaysia requires credit card issuers to disclose important 
information to the users at the various stages of the contract. With regard to the monthly 
statement, the following information is mandated: outstanding balance, the minimum 
repayment, the amount credited and charged (interest and other non-interest charges), 
warning on paying only the minimum payment, standard illustrative examples of the time 
required to pay off outstanding balances and total interest incurred based on different 
repayment amounts (Bank Negara Malaysia, 2019). Existing study by (Keys & Wang, 2019; 
Salisbury & Zhao, 2019; Stavins, 2018; d’Astous & Shore, 2017; McHugh & Ranyard, 2016; 
Hershfield & Roese, 2015; Jones et al., 2015; Salisbury, 2014; Daniel, 2014; Navarro-Martinez 
et al., 2011; Stewart, 2009) shows how information effect on the credit card repayment 
behaviour. However, lack of studies has looked at the effectiveness of the information in 
influencing on credit card repayment behaviour in the context of Malaysia.  Most studies on 
credit card repayment behaviour in Malaysia have mainly focused on macroeconomic factors, 
card users attributes, financial knowledge and financial literacy and demographic profile, 
accordingly (Theong et al., 2018; Ramayah et al., 2002; Chong, 2017; Wei et al., 2018; Jusoh 
& Lin, 2012; Hamid & Loke, 2021; Loke et al., 2011).    
The study analyses how various types of information that are currently presented on the 
monthly bank statement influences credit card repayments. The following information are 
considered: minimum monthly payment, payment due date, statement balance, annual per 
centage rate (APR), finance charge, finance fee and charges, interest free rate and notice on 
paying only minimum monthly repayment.  In addition, the study also aims to find out which 
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information disclosure most discriminant among the three categories of repayment groups 
which includes pay minimum or less than minimum, pay more than minimum and pay full 
payment. Furthermore, information disclosure is also tested to see whether respondents can 
be correctly classified into repayment group by applying the application of quadratic 
discriminant analysis (QDA). The result obtained from the classification is used for prediction 
which will provide useful insights of repayment behaviours for new credit card users. Our 
study contributes to the current state of knowledge in the field of consumer’s finance in two 
major ways.  Firstly, there is lack of studies that have investigated the role of information in 
credit card repayments behaviour from the perspective of an emerging market economy.  
Secondly, lack of studies has analysed the role of information disclosure to order to correctly 
classified the users into repayment group as well as predicting credit card repayments 
behaviour.    
 
Objective of the Study 
➢ The main objective of the study is to investigate the effect of information disclosure on 

credit card repayment behaviour in Malaysia.  
 

The rest of the paper is structured as follows. Section 2 reviews the relevant literature, and 
Section 3 explains the methodology. Section 4 provides the data analysis, while section 5 
includes the discussion and conclusions.  The final section addresses the implications of the 
findings. 
 
Literature Review 
Several theories considered information as the pivot point which influence a consumer’s 
decision-making (e.g., utility maximization, bound rationality and asymmetric information). 
Utility-maximization approach assumed that the consumer has perfect information regarding 
the available options for choice, perfect foresight of the consequences from choosing the 
options which enable to make best possible decision (Wheeler, 2020). Contrary to that, Simon 
rejected the idea of utility-maximization and introduced a new concept – “bound rationality” 
related to consumers decision-making (Selten, 1990). According to Wall (1989), Simon’s 
bounded rationality can be categories based on two main statements. First, and foremost, 
Simon argued that human is bounded or limited because of imperfect information. Addition 
to that, human brain is incapable to process the large amount of information due to limited 
cognitive capacity. Consequently, the user chooses a simple-minded solution. Second, user’s 
intrinsic behaviour always in search of new alternative solution which he abstracts form the 
modification of existing decision rules or from the experience. It is due to that; the new 
solution is deemed necessary as he observes the goals are not being met. During the search 
of new solution, the satisficing mode is undertaken. The search process terminated when he 
found a solution which is good enough and enable to achieve aspiration level. 
Several studies have been conducted to show that credit card user choose simple-minded 
solution to make credit card repayment (Chapman & Johnson, 1999; Keys & Wang, 2019; 
Navarro-Martinez et al., 2011; Stewart, 2009). One of the study, Stewart (2009) explained the 
phenomenon of simple-minded solution based on the information related to the credit card 
minimum repayment behaviour provided in the bank statement. According to him, a credit 
card user accepted the given minimum payment information as the bounded information and 
considered as an initiative point to make credit card repayment. Intuitively, user found that 
information is heterogeneous and face complexity to process. Thereby, to avoid complexity, 
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the user chooses the available information as a simple-minded solution. Consequently, user 
choose to pay minimum payment, which merely enables them to reduce the size of partial 
payment and caused to increase repayment burden. Similarly, information related to 
repayment due date is another example of simple-minded solution. For example, a study by 
Salisbury (2014), information related to repayment due date giving less impact on credit card 
user repayment decisions. It is due to the reason that, repayment due date is calculated on 
the interest compounding rate (APR), which in general user has a limited cognitive capacity 
to process. Therefore, the user chooses for the simple-minded solution. Literature confirms 
that repayment due date encourage the users to make minimum payment (Navarro-Martinez 
et al., 2011; Salisbury, 2014). Moreover, by paying minimum repayment, the users got cash 
in hand for other purposes; expenses, saving and/or investment. However, minimum 
repayment raises serious concern on the user’s future repayment ability. 
Besides, the information of minimum payment and payment due date, the bank statement 
also contains other information such as the information related to the future interest cost 
and bounded message. According to bound rationality theory the user’s intrinsic behaviour 
urged the satisfied mode to search for new goals based on past information, which is good 
enough and lead to achieve aspiration level. This transition may urge the users to correctly 
classified themselves in the repayment group. Intuitively, according to Salisbury (2014), 
information related to interest rate charged on full payment encourage the users to increase 
the repayment and achieve aspiration level which enable them to reduce repayment burden. 
Similarly, the supporting arguments provided by Bannier et al (2019) which confirmed that 
credit card users take information related to interest payment in a positive way to achieve 
aspiration level. According to them, credit card users pay full payment to avoid credit card 
interest payment and hence succeed to achieve aspiration level. Contrary to that, a study by 
Navarro-Martinez et al (2011), found that future interest rate has no substantial positive 
effect on credit card repayment pattern. Another way to urge the users to set new goals is by 
updating with a new-bounded information. The user’s information processing capability can 
be modified by updating with a bound message over time based on user’s past repayment 
pattern. For example, Gabaix, laibson, Moloche and Weinberg (2006) found that the bounded 
message over a time encourage the credit card user to reduce the information constraint and 
classified them into correct repayment group. For example, Bursztyn, Fiorin, Gottlieb and 
Kanz (2018) found that the bounded message containing on the divine message which said: 
“non-payment of debts by someone who is able to repay is an injustice” has a positive effect 
on the user’s repayment behaviour and encourage them to correctly classified into 
repayment group.  
In wider aspects, there are several studies available which focused on the prediction of groups 
membership and the factors most discriminant among the groups (Boedeker & Kearns, 2019; 
Ramayah et al., 2010; Iqbal & Shetty, 1994; Fisher, 1936; Fulcomer et al., 1974). For example, 
one of the study by Hirschman (1979) used discriminant analysis to study credit card 
repayment behaviour member over alternative payment system. Furthermore, according to 
Fulcomer et al (1974), linear discriminant analysis and quadratic discriminant analysis 
techniques used to study the group based categories to find out the most contribution factor. 
A study by Boedeker and Kearns (2019), found that discriminant analysis as the most suitable 
technique over other techniques, such as logistic regression, multinomial logistic regression, 
random forests, support -vector machines and the K-nearest neighbour algorithm, due to the 
nature of the data.  
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Based on the above discussions, this study aims to contribute to the literature in several ways. 
Firstly, the study shed a light on which information disclosure most discriminant amongst the 
groups on credit card repayment behaviour in Malaysia. Secondly, the role of information 
disclosure to correctly classified the repayment group. Thirdly, the study contributes in terms 
of method by applying quadratic discriminant analysis (QDA) since so far there is no study 
which used this technique in case of Malaysia. Lastly, the accurate prediction of the 
classification of the users based on the information disclosure may avoid fruitless expenses 
and aid appropriate referral to treatment. In studying the relationship between information 
disclosure and credit card repayments in Malaysia, this study aims to find support for the 
following hypotheses: 

Hypothesis 1:  Information disclosure influences credit card repayment decision. 
Hypothesis 2:   Information disclosure enables the credit card users to be correctly 

classified into repayment group. 
 
Methodology 
This study used the discriminant analysis (DA) to analysis credit card repayment group which 
we have categories a priori. The objective of the DA is to classify an observation, or several 
observations into known groups (Härdle & Hlávka, 2007; Hirschman, 1979; Tate, 2010). 
Furthermore, DA technique identify the variable which contributes most to discriminant into 
priori define groups (Boedeker & Kearns, 2019). The study used the parametric methods for 
making predictive classification. Tibshirani and Friedman (2013) provides the strong argument 
in order to apply parametric method for large and diversify set of classification task, such as 
linear discriminant analysis (LDA) and quadratic discriminant analysis (QDA). Discriminant rule 
can be judge based on the lowest test error rate. The lowest test error rate, the better the 
probability of the prediction (Härdle & Hlávka, 2007). According to Fulcomer, Schönemann 
and Molnar (1974), the bayes discriminant rule classify on covariance matrix and define the 
prior information about the probability of the population e.g., unequal covariance matrix 
preferred to QDA.  
In the mathematical formulation of the problem, the study allocates an observation to one of 
the populations τ𝑘 , 𝑘 = 12 … 𝑘. A discriminant rule is a separation of the sample space (in 
general 𝐵𝑝) into disjoint sets B𝑘 such that if a new observation falls into the region, B𝑘, it is 
identified as a member of population τ𝑘.  Let π𝑗 denote the prior probability of class j. Note 

that ∑ π𝑗=1
𝐽
𝑗 . 

The Bayes discriminant rule allocates (𝑥) to the popultaion τ𝑘that gives the largest value of 
π𝑖𝑓𝑖(𝑥), 
π𝑘𝑓𝑘(𝑥) = 𝑚𝑎𝑥𝑖=1,…,𝑗π𝑖𝑓𝑖(𝑥). The Bayes discriminant rule can be formally defined by Equation 

1: 
 𝐵𝑗 = ( (𝑥): π𝑖𝑓𝑖(𝑥)  ≥  π𝑖𝑓𝑖(𝑥) for i = 1, … , J) Equation 1 

Data for this study were collected using a self-administered survey. 500 questionnaires were 
distributed, and 413 completed questionnaires were used for analysis. Data were collected in 
the northern region of West Malaysia. Only credit card users who make a payment decision 
took part in the study. The questionnaire contains questions on information disclosure on 
credit card usage and repayment practices. The latter is the dependent variable of this study. 
It is measured using a categorical scale. This variable is used to assess credit card repayment 
behaviour, pay only minimum or less than minimum = 0, pay more than minimum = 1 and pay 
full payment = 2.  
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The information disclosure is related to the credit card repayment behaviour based on 
reviewing the bank statement received each month. The information disclosure are based on 
the Bank Negara Malaysia’s credit card information policies, such as: payment due date, 
statement balance, minimum payment due, annual percentage rate, fee and charges, interest 
free period, finance charges, notice on paying only minimum monthly repayment. A five-point 
Likert scale ranging from 1= “never” to 5 = “always” is used.  
The study finds out which information disclosure is the strongest predictor which discriminant 
between the groups.  Aftermath, to classified between these groups related, this study applies 
three different discriminant analysis such as Linear discriminant analysis (LDA), Quadratic 
discriminant analysis (QDA) and logistic discriminant analysis (LogDA) (Boedeker & Kearns, 
2019; Fulcomer et al., 1974; Hirschman, 1979). Out of three discriminant analyses, the best 
technique is trace out by error count and covariance matrix criteria. In addition, to find out 
the efficacy of the selected technique to predict for the future groups, this study divided the 
data into two groups, one for the training purpose and other for the testing purpose. For the 
precise measurements, the different ratio of training set and testing set is applied for 
example, 60 and 90 per cent as training set and 40 and 10 per cent as testing set. The data 
that support the findings of this study are available on request from the corresponding 
author. The data are not publicly available due to privacy restrictions. 
 
Descriptive Analysis and Results 
As shown in Table 1, the sample comprises of 157 males and 231 females which comprise 38 
per cent of male participation and 62 per cent female participation in this survey. A higher 
per centage of the respondents are aged below between 31-40 years old (52.17). The second 
higher per centage 33.09 of them are aged between 21-30 years, while 9.18 per centage are 
aged between 41- 50 years. A smaller percentage of the respondents only have secondary 
level education (6.5 per centage). Respondents with a diploma or degree are 362 people 
(87.65 per centage) and those with masters and above are 25 people (6.05 per centage). 
Almost three quarter of the respondents are 305 earning an income which falls in the category 
of B-40 (household income Bottom forty; based on the Malaysian Statistical department) (RM 
2,000 to RM 5,000) and remaining earning higher income are 109 people (26.32%) which falls 
in category of M-40 (middle forty; based on the Malaysian Statistical department) (RM 5001 
to RM 11,000). 
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Table 1 Demographic Profile of Respondents 

Variables Number of observations Per centage 

Gender   
Male 157 38.01 
Female 256 61.99 
Age   
21-30 years  137 33.09 
31-40 years 216 52.17 
41-50 years 38 9.18 
51-60 years 18 4.35 
More than 60 5 1.21 
Education   
SPM 26 6.30 
Diploma 131 31.72 
Degree 213 55.93 
Postgraduate degree 25 6.05 
Income   
RM 2000- RM 5000 305 73.68 
RM 5001- RM 10,000 109 26.32 

Table 2 shows information related to credit card and payment criteria. Pay minimum or less 
than minimum payment is equal to RM 126.18, contains 43 observations with 10 per cent 
present in the data.  
 
Table 2: Credit Card Repayment Groups  

Credit card Criteria Observations Per centage 

Pay minimum or less 
than minimum 
payment 

RM 126.18 and/or 
less than. 

43 10.34 

Pay more than 
minimum payment 

Between RM 126.8 to 
RM 2523.50 

342 82.21 

Pay full payment RM 2523.50 and 
above. 

31 7.45 

 
Pay more than minimum payment is equal and greater than to the payment made based on 
RM 126.18 and less than RM 2523.50, contains 342 observations with 82 per cent present in 
the data. Pay full payment is based on the payment greater than RM 2523.50 and above, 
contains 31 observations with 7.45 per cent present in the data. 
From Table 3 below, this study used independent sample T-test to determine review bank 
statement when making payment decision between male and female credit cardholders. 
Table shows that at the significance level, the p-value is less than 0.05 for the payment 
decision. Thus, the null hypothesis is not referring to the credit card when making decision 
payment. This proves that there is significant difference in refer to statement when making 
credit card repayment decision between male and female. It shows that female has higher 
tendency to review bank statement when making repayment decision than male. 
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Table 3: T-Test, Difference between Male and Female to Review Bank Statement 
before Payment 

 Mean t-value p-value 

Male Female   

Refer to statement when making repayment 
decision 

3.382
2 

3.6814 -4.4131 0.000 

 
Table 4, presents the discriminant Function 1 & 2, adjusted Discriminant Function 1, and the 
relative contribution of each of the variables; rank based on Adjusted Function 1. The 
discriminant coefficients in column Adjusted Coefficient 1 of Table 4 are measure for each of 
the variables using equation 1. The coefficients are computed such that the power of the 
discriminant function is maximized. In order to observe the relative contribution of each 
variable, we adjusted each coefficient by multiplying the standard deviation of the 
corresponding variable. The size of the adjusted coefficients reveals the contribution of a 
variable to the discriminant function relative to other variables. The largest contributor to the 
discriminant function is the minimum payment due, with an adjusted coefficient of 1.0625, 
followed by interest free period, notice on paying monthly minimum payment at third, fees 
and charges at forth, annual per centage rate at fifth, payment due date at sixth, statement 
balance and finance charge at seventh and eighth, respectively. 
Based on the list for coefficients (and the constant) of the unstandardised canonical 
discriminant function in Table 4, the discriminant function follows: 

 
Table 4: Unstandardised Canonical Discriminant Function  

 Discriminant 
Function1 
Coefficient  

Discriminant 
Function2 
Coefficient  

Adjusted 
Discriminant 
Function1 
Coefficient 

Rank based on 
Adjusted 
Function1 
Coefficient  

Payment due date  -0.2491 -0.7026 -0.1733 6 

Statement balance  -0.7095 0.6856 -0.5268 7 
Minimum payment due 1.4171 -0.449 1.06250 1 
Annual percentage rate 
(APR) 

-0.1315 0.3880 -0.1068 5 

Fees and charges -0.1197 -0.147 -0.0948 4 
Interest free period 0.1523 0.7609 0.11689 2 
Finance charges -0.9315 0.3778 -0.7800 8 
Notice on paying only 
minimum monthly 
repayment  

-0.1205 -1.700 -0.09403 3 

Constant 2.2312 2.5986   

 
 
 

𝐷1 =  2.231 𝑐𝑜𝑛𝑠 − .249(𝑝𝑑𝑑) − .71(𝑠𝑏) + 1.41(𝑚𝑝𝑑) − .013(𝑎𝑝𝑟) −
.119(𝑓𝑒𝐶) − .152(𝑖𝑓𝑝) − .932(𝑓𝑐) − 0.120(𝑛𝑝𝑟) 

Equation 2 
 

Where: Pdd = Payment Due Date, sb = Statement Balance, mpd = Minimum Payment Due, 
apr = Annual Percentage Rate, fc = Fee and Charges, ifp = Interest Free Period, fc = Finance 
Charges, npr = Notice On Paying Only Minimum Monthly Repayment. 
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The large eigenvalues are associated with a strong function (.15 to 2 is acceptable). From 
Table 5 given below, the eigenvalues for discriminant function 1 is 0.15, which is stronger than 
function 2’s eigenvalues 0.0282. Canonical correlation indicates that discriminant function 1 
moderately discriminated between groups while discriminant function 2 weakly 
discriminated between groups. Thereby, the study preferred discriminant function 1 over 
discriminant function 2. A small value of likelihood in discriminant coefficient function 1 
confirms that the three group means appear to differ between those who make pay minimum 
or less than minimum payment, pay more than minimum payment and pay full payment. A 
high p-value indicates that discriminant function 1 discriminated well (p < 0.000). 

 
Furthermore, for the estimation techniques, the study employed three discriminants analysis1 
and confirmation of the techniques based on the result obtained from the test. Firstly, the 
study employed covariance matrix test to find out the best suitable technique between the 
LDA and QDA. The estimation result obtained from the Table 12, (see appendix) confirmed an 
unequal covariance matrix between the group which supports that attribute of the data 
preferred QDA over LDA. Secondly, the lowest test error rate is employed to confirm among 
the techniques. Therefore, classification analysis is carried out based on the three-
discriminant analysis for the further confirmation and the result based on the lowest test 
error rate. 
Classification gives information about actual group membership vs predicted group 
membership. Based on the Equation 1, Table 6 provides the result of quadratic discriminant 
analysis which classify the users into one of the most appropriate groups and reduces the 
chance of likelihood of a possible misclassification. Besides, Table 7 shows the lowest test 
error count. According to Table 6, the combination of these variables is better at classified 
those who pay more than the minimum payment 10 (23.3 per cent) observations are correctly 
classified, pay more than the minimum payment 325 (95.87 per cent) observations are 
correctly classified and those who pay full payment 12 (41.38 per cent) observations are 
correctly classified at priors .10, .82 and .08, accordingly. Besides, the general, resubstituting 
classification Tables 6 usually give an overly optimistic view of how well you would classify an 
unknown observation. 

 

 
1 In order to find out the most suitable discriminant analysis, this study employed three 
discriminant analysis such as linear discriminant analysis (LDS), quadratic discriminant 
analysis (QDA) and logistic discriminant analysis (LogDA). Based on the attributes of 
the data and the results of the covariance matrix and lowest test error rate, the study 
confirms that QDA outclass the other two techniques. Therefore, the further analysis is 
carried out by employed QDA technique.   

Table 5: Discriminant Coefficient & Eigen Values 

Discriminan
t Coefficient 
1&2 

Canon 
Corr 

Eigen 
Value 

Variance Likelihoo
d 
Ratio 

F Df
1 

Df2 Prob>F 

Prop Cumul 

1 0.356
0 

0.145
1 

0.836
9 

0.836
9 

0.8492 4.268
1 

16 80
2 

0.0000
e 

2 0.165
9 

0.028
2 

0.163
1 

1.000 0.9725 1.624
7 

7 40
2 

0.1267
e 
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Table 6:       Resubstitution Classification Summary (Classification size 411) 

 Quadratic Discriminant Analysis  

True Decision 
Payment of 
outstanding balance 

Pay minimum or 
less than 
minimum 
payment 

Pay more than 
Minimum 
payment  

Pay full payment  Total  

Pay minimum or 
less than minimum 
payment 

10 
(23.3) 

32 
(74.4) 

1 
(2.33) 

43 
(100) 

Pay more than 
Minimum payment 

3 
(0.88) 

325 
(95.87) 

11 
(3.24) 

339 
(100) 

Pay full 
payment  
 

2 
(6.90) 

15 
(51.72) 

12 
(41.38) 

29 
(100) 

Total 15 
(0.24) 

372 
(90.57) 

12 
(41.38) 

411 
(100) 

Priors 0.10 0.82 0.08  

 
According to Table 7, quadratic discriminant analysis correctly classified 85 per cent of original 
grouped cases by all the independent variables (minimum due date, statement balance, 
finance charges, interest free period, notice on paying only minimum monthly repayment, 
fees and charges, payment due date and average per centage rate). 

 
Table 7:         Error Count, Classification 100 Per Cent 

 Quadratic Discriminant Analysis  

 Pay minimum or less 
than minimum payment  

Pay more than 
minimum payment  

Pay full 
payment  

Total 

Error rate .76 .04 .59 .15 
Priors .10 .82 .08  

 
Thereby, the study applies another technique of classification such as leave-one-out 
classification. Leave-one-out classification result is provided in Table 8 which provides a more 
realistic assessment for classification success. The classification leave-one-out (LOO) Table 8 
shows the classification of the quadratic discriminant analysis. However, the LOO does not 
support the logistic discriminant analysis. Furthermore, the study relies on the result of 
quadratic discriminant analysis for classification. Besides, the quadratic discriminant 
classification combination of these variables is better to classify the groups. For example, 
Table 8 shows that pay more than minimum payment 4 (9.3 per cent) observations are 
correctly classified, pay more than the minimum payment 319 (94.10) observations are 
correctly classified and who pay full payment 6 (20.69) observations are correctly classified at 
priors .10, .82 and .08 respectively.  

 
 
 
 
 



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN ACCOUNTING, FINANCE AND 

MANAGEMENT SCIENCES  

 Vol. 1 2 , No. 1, 2022, E-ISSN: 2225-8329 © 2022 HRMARS 
 

247 
 

Table 7: Classification leave-one-out (LOO) size 411 

 Quadratic Discriminant Analysis  

True  
Decision Payment 
of outstanding 
balance 

Pay minimum 
or 
less than 
minimum 
payment 

Pay more than 
Minimum 
payment  

Pay full payment  
 

Total  

Pay minimum or 
less than minimum 
payment 

4 
(9.30) 

36 
(83.72) 

3 
(6.98) 

43 
(100) 

Pay more than 
Minimum Payment 

5 
(1.47) 

319 
(94.10) 

15 
(4.42) 

339 
(100) 

Pay full  
payment  
 

3 
(10.34) 

20 
(68.97) 

6 
(20.7) 

29 
(100) 

Total 121 
(29.5) 

375 
(91.24) 

24 
(5.84) 

411 
(100) 

Priors 0.10 0.82 0.08  

 
From Table 9 below, confirms that quadratic discriminant analysis correctly classified 81 per 
cent of original grouped cases by all the independent variables (minimum due date, 
statement balance, finance charges, interest free period, notice on paying only minimum 
monthly repayment, fees and charges, payment due date and average per centage rate). 
 
Table 8:        Error Count, Leave-One-Out 

 Quadratic Discriminant Analysis  

 Pay minimum or less 
than minimum 
payment 

Pay more than 
minimum payment  

Pay full payment Total 

Error rate .90 .05 .79 .19 
Priors .10 .82 .08  

 
In line with the previous studies (such as, Boedeker & Kearns, 2019; Fulcomer et al., 1974; 
Hirschman, 1979), the study confirms that discriminant analysis such as QDA outclass the 
other technique such as LogDA.  
Furthermore, in order to evaluate the performance and efficacy of a quadratic discriminant 
model to predict, the study divided data into two sets i.e., training set and testing set. Data 
sets are divided with the ratio of 60 and 90 per cent for the training purpose and the 
remaining 40 and 10 per cent for the testing purpose given in Table 10. 
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Table 9: Classification: Training; 60 & 90 per cent, test 40  &  10  percent 

 Quadratic Discriminant Analysis  

 @ 60 Per cent   
@ 90 Per cent 

True Decision 
Payment of 
outstanding 
balance 

Pay minimum or 
less than 
minimum 
payment 

Pay more than 
Minimum 
payment  

Pay full payment  
 

Total  

Pay minimum or 
less than 
minimum 
payment 

13 
(30.95) 

8 
(19.05) 

28 
(66.67) 

33 
(78.57) 

1 
(2.38) 

1 
(2.38) 

42 
(100) 

42 
(100) 

Pay more than 
minimum 
payment 

7 
(3.76) 

6 
(1.96) 

173 
(93.01) 

295 
(96.4) 

6 
(3.23) 

5 
(1.63) 

186 
(100) 

306 
(100) 

Pay full payment  
 

2 
(12.50) 

2 
(10.53) 

8 
(50.00) 

10 
(52.6) 

6 
(37.50) 

7 
(36.84) 

16 
(100) 

19 
(100) 

Total 22 
(9.02) 

16 
(4.36) 

209 
(85.66) 

338 
(92.1) 

13 
(5.33) 

13 
(3.54) 

244 
(100) 

368 
(100) 

Priors 0.17 .11 0.76 .84 0.07 .05  

Note: The observations value @60 per cent represented in italic. 
Table 11 shows that QDA accurately count error as the training set data ratio increases, e.g., 
at 60 per cent quadratic discriminant model error count is 24 per cent, and at 90 per cent the 
model error count is 16 per cent. 
 
Table 10: Error count Classification 60 & 90  per cent, training 40 & 30  per cent 

 Quadratic Discriminant Analysis  

 Minimum payment 
or 
less than minimum 

More than 
minimum 
payment 

Full payment Total 

Error rate @ 60 .69 .10 .68 .24 
Error rate @ 90 .81 .04 .68 .16 
Priors 
  0.17 .11 0.76 .84 0.07 .05  

Note: The observations value @60 per cent represented in italic. 
 
Discussion and Conclusion 
Malaysian household credit card transaction is increasing as credit card provides the easy 
loan. Credit cards enable the users to access the credit for consumption, which usually end 
up having massive debt accumulation. This biased decision making leads the users to financial 
burden and bankruptcy. Stigler (1961), confirms that information disclosure is the simplest 
and least distorting policy intervention that facilitates users in making better decision. 
Therefore, this study analyses the role of information disclosure in influencing credit card 
user’s repayment behaviour. BNM requires credit card issuers to disclose information on the 
monthly bank statement (e.g., minimum monthly payment, payment due date, statement 
balance, annual per centage rate (APR), finance charge, finance fee and charges, interest free 
rate and notice on paying only minimum monthly repayment) to facilitate credit card users to 
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make repayment decisions. Credit card repayment behaviour is categories into three groups 
namely; pay minimum or less than minimum, pay more than minimum and pay full payment. 
Literatures showed that credit card users’ behaviour highly influenced by the information 
stated on the monthly bank statement (Derrien et al., 2016; Navarro-Martinez et al., 2011; 
Stewart., 2009). The study used Simon’s theory – bound rationality related to credit card 
user’s decision based on bounded or limited information. According to bound rationality, 
human brain is incapable to process the large information and choose the simple-minded 
solution, however the intrinsic behaviour urges to search new goals which is good enough 
and lead to achieve high aspiration level.  
The empirical findings are based on a survey dataset, 413 completed questionnaires were 
used for analysis. Data were collected in the northern region of West Malaysia. For estimation 
purposes, the study used three discriminant analyses to find out the best suited technique 
conditional with the attribute of the data. Out of three, the Quadratic Discriminant Analysis 
(QDA) is preferred over other technique based on the error count and unequal covariance 
matrix criteria as defined by previous literature (Boedeker & Kearns, 2019; Tate, 2010; 
Fulcomer et al., 1974). Addition to that, the adjusted coefficient discriminant analysis ranked 
is calculated by utilising the standard deviation of each coefficient. The study found that 
minimum payment due as the most contributing information disclosure which discriminant 
amongst the groups, followed by interest free period ranked as second, notice on paying 
monthly minimum payment at number ranked at third, fees and charges ranked at forth, 
annual per centage rate ranked at fifth, payment due date ranked at sixth, statement balance 
and finance charge ranked at seventh and eighth, respectively. The most contributing 
information disclosure - minimum payment due confirms that each group tends to choose 
simple-minded solution. Our result are in line with the theory and previous studies which 
stated that human brain choose the simple-minded solution (Chapman & Johnson, 1999; 
Stewart, 2009). Intuitively, this study supports the hypothesis 1 which stated that information 
disclosure influences credit card users’ repayment decision. Moreover, credit card user’s 
intrinsic behaviour urged them to reduce the credit card repayment burden, due to that user’s 
endeavour to choose other alternative payment options based on the information disclosure.  
Classification technique allows us to distinguish between the actual payment group to the 
alternative (predicted) payment group. The classification is carried out based on the 
technique of QDA-resubstitution and QDA leave-one-out. The study accepts the result of 
QDA-resubstitution due to lower error rate .15 compared to .19 from QDA leave-one-out 
classification. Result obtained from the QDA-resubstitution, 10 observations are correctly 
classified who pay minimum or less than minimum. However, three (3) observations who pay 
more than minimum and two (2) classifications who pay full payment are misclassified in this 
group (who pay minimum or less than minimum). Similarly, 325 observations are correctly 
classified who pay more than minimum. On the other hand, 32 observations who pay 
minimum or less than minimum and 15 classifications who pay full payment are misclassified 
in this group (who pay more than minimum). Likewise, 12 observations are correctly classified 
who pay full payment. Contrary to that, one (1) observation who pay minimum or less than 
minimum and 11 classifications who pay more than minimum are misclassified in this group 
(who pay full payment). In line with bound rationality theory, credit card users face cognitive 
evaluation and incapability to process the large amount of information disclosure, as a result 
misclassified in repayment groups. This result support our hypothesis 2 which stated that 
information disclosure enables the credit card users to be correctly classified into repayment 
group.  
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Prediction based on the QDA, may be helpful to improve the repayment behaviour. The study 
finds out the efficacy of the QDA for the prediction purposes. Owning to that, data are divided 
into two sets. One part of the data is used for the training set and the other used as a testing 
set. As the ratio of training set increase from 60 per cent to 90 per cent, the model error rate 
decrease form .21 per cent to .16 per cent. Hence, the study concluded that forecasting based 
on the QDA can be useful to predict the future user’s repayment error and provide insights 
to the credit card issuers to improve the credit card repayment behaviour.   
 
Implications 
The above findings provide some implications to the Bank Negara Malaysia, local and 
international credit card banks, and government agencies. The information disclosure enables 
the stakeholders to understand credit card users’ repayment behaviours in Malaysia. Firstly, 
the finding from this study enables government to understand the strongest predictor which 
discriminant between the repayment group behaviour based on the information disclosure.  
Secondly, from the classification result, it is clear that QDA is a better option for the prediction 
purposes, conditional on the attributes of the data. In addition, the outcome from this study 
also able to imply the credit card issuers should employ different discriminant technique for 
prediction to re-evaluate the requirement of granting credit card by taking into consideration 
of the user’s repayment behaviour. In addition, credit card issuers are recommended to carry 
out awareness campaign (such as: print and mass media, social media etc) to keep up to date 
the credit card users. This enables to produce a financially healthier and well-informed users 
related to their repayment behaviour. 
Our findings highlight the importance of information disclosure in facilitating credit card 
repayment behaviour.  Hence, such information must be made available to the users in every 
payment on all platforms.  Currently, more users are opting for online banking in dealing with 
their bill payments.  As such, all the relevant information must be made available to users to 
facilitate their decision making.  At present, users are presented with very minimal 
information when they make credit card repayments online. The regulators need to look into 
this matter to ensure that users who make online payments are not disadvantaged when it 
comes to making their repayment decisions. 
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Appendix 
Table 112:   Group Covariance Matrices 
Pay minimum or less than minimum payment  

Payme
nt due 
date  

Stateme
nt 
balance  

Minimu
m 
paymen
t due 

Annual 
percenta
ge rate 
(APR) 

Fees 
and 
charg
es 

Intere
st free 
period 

Financ
e 
charg
es 

Notice 
on 
paying 
only 
minimu
m 
monthly 
repayme
nt  

Payment 
due date  

0.6157 
      

            

Stateme
nt 
balance  

0.2746 0.3123 
     

            

Minimu
m 
payment 
due 

0.3389 0.1534 0.4352 
    

            

Annual 
percenta
ge rate 
(APR) 

0.4313 0.1124 0.3367 0.7874 
   

            

Fees and 
charges 

0.3981 0.2398 0.2730 0.3389 0.558
1 

  
            

Interest 
free 
period 

0.3876 0.2364 0.2746 0.4230 0.299
0 

0.510
5 

 
            

Finance 
charges 

0.3228 0.1872 0.2874 0.2270 0.383
7 

0.282
9 

0.470
7 

            

Notice 
on 
paying 
only 
minimu
m 
monthly 
repayme
nt  

0.4662 0.2287 0.2547 0.4607 0.384
8 

0.448
5 

0.325
6 

0.5891 

 
Pay more than minimum payment   

Payme
nt due 
date  

Stateme
nt 
balance  

Minimu
m 
paymen
t due 

Annual 
percenta
ge rate 
(APR) 

Fees 
and 
charg
es 

Intere
st free 
period 

Financ
e 
charg
es 

Notice 
on 
paying 
only 
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minimu
m 
monthly 
repayme
nt  

Payment 
due date  

0.3920 
      

            

Stateme
nt 
balance  

0.3195 0.4927 
     

            

Minimu
m 
payment 
due 

0.3254 0.3211 0.5045 
    

            

Annual 
percenta
ge rate 
(APR) 

0.2705 0.2384 0.2621 0.5532 
   

            

Fees and 
charges 

0.2714 0.2899 0.2958 0.3140 0.568
3 

  
            

Interest 
free 
period 

0.2330 0.2609 0.2579 0.3336 0.325
8 

0.493
6 

 
            

Finance 
charges 

0.2952 0.3255 0.3374 0.3564 0.447
3 

0.343
6 

0.621
4 

            

Notice 
on 
paying 
only 
minimu
m 
monthly 
repayme
nt  

0.2538 0.2965 0.2817 0.3548 0.339
2 

0.356
1 

0.407
0 

0.5202 

 
Pay full payment 

       

 
Payme
nt due 
date  

Stateme
nt 
balance  

Minimu
m 
paymen
t due 

Annual 
percenta
ge rate 
(APR) 

Fees 
and 
charg
es 

Intere
st free 
period 

Financ
e 
charg
es 

Notice 
on 
paying 
only 
minimu
m 
monthly 
repayme
nt  

Payment 
due date  

1.2783 
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Stateme
nt 
balance  

0.5973 1.3202 
     

            

Minimu
m 
payment 
due 

0.8288 0.4741 1.4212 
    

            

Annual 
percenta
ge rate 
(APR) 

0.8645 0.6884 1.3140 1.6355 
   

            

Fees and 
charges 

0.4667 0.9200 0.5690 0.7475 1.118
2 

  
            

Interest 
free 
period 

1.1441 0.8707 1.2131 1.3202 0.809
1 

1.743
8 

 
            

Finance 
charges 

0.8337 0.7426 0.8448 1.0591 0.805
4 

1.259
9 

1.455
7 

            

Notice 
on 
paying 
only 
minimu
m 
monthly 
repayme
nt  

0.7315 0.4754 0.9828 1.1613 0.577
6 

1.020
9 

0.959
4 

1.3645 

 
 


