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Abstract. This paper analyzes the basic situation of credit card cash out and the 

new way of personal credit card cash out, and proposed a new identification 

method of the cash out by the model of capital occupancy efficiency through 

analyzing the time series of the daily total consumption amount. The case is an-

alyzed with this recognition method and the analyzing result shows that the 

recognition of personal credit card cash out is accurate. The research above has 

practical significance for strengthening the supervision of credit card and pre-

venting credit card risks. 
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1 Introduction 

As the per capita amount of credit cards in China has been increasing and the user 

groups of credit cards have been expanding in recent years, the proportion of credit 

card consumption in the total retail sales of social consumer goods has also been in-

creasing. However, due to the illegal of some credit card holders such as credit card 

cash out, it has caused new risk impact on credit card business. How to identify card-

holders' cash out effectively and strengthen credit card risk management is the focus 

of credit card supervision at present. The credit card cash out refers to that the card 

holder use improper and illegal means to withdraw the funds in the form of cash with-

in the credit line granted by the bank but not paying the bank withdrawal fees. 

Domestic and foreign scholars have conducted various researches on related issues 

of credit card cash out. Jiang Sheng proposed a credit card cash-out detection and 

scoring model based on Logistic regression model [1]. Zhou Yang proposed a 

weighted scoring method based on four variables [2]. Jiang Xingbin proposed a cus-

tomer classification index based on personal credit card consumption analysis [3]. 

Zhao Jing analysed the cause and measure for credit card cash-out behavior [4]. Wick-

ramasinghe, V. and Gurugamage, A. elaborated on various types of credit risks that 

may occur in card issuing banks through cases analysis and made suggestions on risk 

avoidance [5]. LeeCheonWoo and Woo-Hyung, Hong. analysed the credit card income 

tax has gradually reduced due to the achievement of credit card activation [6]. 
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This paper presents a method of identifying credit card personal cash out based on 

time series analysis, and analyzes card personal cash out with actual cases. 

2 The Basic Situation Analysis Of Credit Card Cash Out 

The traditional cash out methods of credit cards are as follows: 

(1) Cash out by swiping the card on the POS machine installed by the bank's spe-

cial merchants; 

(2) Cash out of online consumption; 

(3) Refund the ticket after purchase; 

(4) Cancel after purchasing a large amount of recharge card; 

(5) Cash out of credit card consumption on behalf of others. 

These cash out methods are generally provide by professional cash out merchants 

or companies through creating false transactions generated by cooperating with those 

merchants or companies. Such cash out methods has a characteristic of large impact 

to society and involving large scale of personnel and funds since the professional cash 

out merchants or companies provide these professional services for the purpose of 

profit. However, the five traditional ways of cash out have been converted to a new 

way of "personal cash out" In recent years with the wide application of third-party 

payment and the reduction of card machines cost. Cardholders can purchase and in-

stall card machines to realize cash out by themselves. All card machines on the mar-

ket can provide virtual order receiving merchants and virtual transaction merchants, 

making the personal cash out more convenient and reliable than those traditional cash 

out methods. Since banks have many difficulties in identifying cash out, it is of great 

significance to study and find out the identification method of personal cash out to 

reduce credit card risk. 

3 Identification Method of Credit Card Cash Out  

The characteristics of cash out are mainly that billing interest-free period of each 

transaction should be as long as possible and the used proportion of credit line is as 

high as possible. At same time, for avoiding system supervision, credit card line re-

mains a small room not used in each billing cycle. 

3.1 Multi-criterion correlation analysis and identification of cash out 

For identification of cash out with those above five traditional methods, the attention 

should be payed to the abnormal transactions of merchants in the first method and to 

the abnormal transactions through Internet banking of cardholders in the second, and 

to that the location of swiping are the same in the third and fourth ways. Since the 

fifth method is to cash out by swiping card of other person, for identification of cash 

out, it needs to pay attention to the repayment for more than one person. The identifi-

cation method is that calculating the average monthly transaction amount of each type 
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of merchant in certain area of a period and then carrying out the correlation analysis 

of transactions meeting some following criteria: 

(1) the transaction amount is more than twice the industry average; 

(2) The consumption amount of each transaction is more than 5000 Yuan; 

(3) Swiping more than five times at the same merchant; 

(4) Swiping amount are mostly an integer. 

Through the correlation analysis, the suspected cash out will be screened out from 

the massive consumption records. This screening out is very useful for the research 

and judgment of real cash out in next step of identification, but these multi-criterion 

correlation identification method based on finding the POS merchant offering cash 

out service is invalid now. It is necessary to found out a new cash out identification 

method. An innovative method identifying cash out base on time series analysis is as 

follows. 

3.2 Time series analysis and identification method 

The credit line of a credit card is set as 𝐸, the minimum interest free period as 𝑑 (𝑑 =
25), the billing cycle days as 𝑁 (𝑁 = 30), and 𝑖 (𝑖 = 1,2, . . . , 𝑁) is set for the ith day 

from a beginning of a cycle, 𝑗 (𝑗 = 1,2,3, . ..) for the jth billing cycle from a certain 

record date. The remaining available line amount at the end date of the (j-1)th billing 

cycle is set as  𝐸𝑗. In the jth billing cycle, from the day after the billing day, the each 

day total consumption amount 𝑥 is recorded and the time series of the total consump-

tion amount for the ith day is recorded as 𝑥𝑖𝑗  (𝑖 = 1,2, . . . , 𝑁; 𝑗 = 1,2,3, . ..). Then the 

total accumulated consumption amount in the jth cycle is: 𝑇𝑗 = ∑ 𝑥𝑖𝑗
𝑁
𝑖=1  ( 𝑗 =

1,2,3, . ..).  Since the accumulated consumption amount 𝑇𝑗 in the cycle is only relevant 

to the daily consumption amount and has nothing to do with the time of swiping, it 

does not reflect the characteristic of that cash out needs a long interest free period. 

Therefore, variable 𝜇 which represents occupancy efficiency of bank funds is intro-

duced as the observation variable of cash out. The utilization efficiency of bank funds 

by cardholders in the jth billing cycle is defined as: 

 𝜇𝑗 = ∑ (𝑁 − 𝑖 + 𝑑)𝑋𝑖𝑗/𝐸𝑗(𝑁 + 𝑑)𝑁
𝑖=1  (1) 

In the Formula（1）, 𝑁 + 𝑑 represents the longest days that funds can be occupied 

and 𝑁 − 𝑖 + 𝑑 the actual days occupied. The following is an analysis of the utilization 

efficiency of bank funds with time series: 

(1) If the time series 𝑥𝑖𝑗  is as follows:  𝐸𝑗 , 0,0, . . . , 0, which indicates the credit line 

is used up when cash out accurse in the first day of the cycle, the bank funds are oc-

cupied the most efficiently and the funds occupancy efficiency reaches the maxmum, 

then 𝜇𝑚𝑎𝑥 = 100% . 

(2) If the time series 𝑥𝑖𝑗  is as follows:  0, 0, . . . , 𝐸𝑗, which indicates the cash out 

accurse at the end of the cycle, the funds occupancy efficiency reaches the minimum 

when the credit line is used up, then 𝜇𝑚𝑖𝑛 = 45.5%.  

(3) If the time series 𝑥𝑖𝑗is as follows: 𝐸𝑗 𝑁⁄ ,𝐸𝑗 𝑁⁄ , ... ,𝐸𝑗 𝑁⁄ , which means the cash 

out accurse every day at the equivalent amount and the credit line is  also used up, the 
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funds occupancy efficiency reaches the median value, then 𝜇𝑗𝑚𝑒𝑑 = 72.7%. Through 

this fund occupancy rate obvious cash out can be considered. 

(4) If the time series 𝑥𝑖𝑗is as follows: 𝑥𝑖𝑗 ≈ 0 (i = 1,2, . . . , 𝑁), which can be re-

garded as no occupation of bank funds, funds occupancy efficiency closes to zero, 

e.g.  𝜇𝑗 ≈ 0. It indicates that no cash out accurse. 

(5) If the time series 𝑥𝑖𝑗  is as follows: 1 2⁄ ∗ 𝐸𝑗 𝑁⁄ ,1 2⁄ ∗ 𝐸𝑗 𝑁⁄ , ... ,1 2⁄ ∗ 𝐸𝑗 𝑁⁄ , 

the cash occupancy efficiency is the half of the 𝜇𝑗𝑚𝑒𝑑 , e.g. 𝜇′𝑗𝑚𝑒𝑑 = 1 2⁄ ∗ 𝜇𝑗𝑚𝑒𝑑 =

36.35%, which can be regarded as a highly concealed cash activity and used as an 

observation reference point of cash activity.  

In practice, cardholders usually control the credit card accumulated consumption 

amount within the cycle less than 80%~95% of the remaining available limit 𝐸𝑗 , e.g. 

𝑇𝑗 ≤ (0.8~0.95)𝐸𝑗, and the remaining available line  𝐸𝑗will be used in several differ-

ent times to improve the cash out concealability , e.g. 𝑥𝑖𝑗 < (0.8~0.95)  𝐸𝑗. So all the 

efficiency of capital occupancy  𝜇𝑗  is less than 100% and then it is necessary to set a 

threshold value  𝜇𝑦for the screening of cash out. If the card fund occupancy efficiency 

is higher than the threshold value  𝜇𝑦, which means  𝜇𝑗 >  𝜇𝑦, it is preliminarily de-

termined that the credit card is suspected of cash out. The threshold value  𝜇𝑦 is de-

termined by taking 𝜇′𝑗𝑚𝑒𝑑  as the benchmark reference value 𝜇𝑏 ( 𝜇𝑏 =   𝜇′𝑗𝑚𝑒𝑑 =

36.35%) and introducing risk factor 𝑘 to adjust the threshold, then 𝜇𝑦 = 𝑘 𝜇𝑏  (𝑘 =

0~2.75, generally, 𝑘 = 1~2) .When the risk factor 𝑘 increases, the cash out screen-

ing threshold   𝜇𝑦 becomes higher and the detection of cash out is more accurate, but 

it is easy to miss the credit card with less obvious cash out. When 𝑘 decreases,   𝜇𝑦 

becomes lower, the detection is more vague and then many non-cash out cards will be 

screened out. As the result, the workload of further research and judgment on suspect-

ed cash out cards increases, but those non-obvious cash out cards will not miss easily. 

So  𝜇𝑦 needs to be adjusted dynamically according to the specific needs and practical 

experience. 

4 Case Analysis Of Personal Cash Out 

4.1 Real cash out card billing information analysis 

The following is a case analysis of a real cardholder who cashed out frequently. On 

the premise of ensuring customer privacy, customer Z provided the cash out card 

billing information and assisted in finding out the transaction records those are really 

cash out. One of cardholder Z's credit cards with last four numbers 7841 is selected 

for analysis. The credit line of this card is 50,000 yuan. The billing date is the 18th of 

each month and last payment date the 12th of next month, so the maximum interest 

free period is 54 days. All consumption information from the 19th of last some month 

to the 18th of that month is recorded in that month bill. The consumption information 

after the 19th of that month is recorded in the next that month bill. Bills of credit card 

with ending numbers of 7841 obtained from the past 14 months are sorted out in the 

             591Identification and Case Analysis of Credit Card Personal Cash out Based on Time Series         



Tab.1.  Cardholder Z has confirmed that all records are cash out records and all con-

sumptions are false consumptions in Tab.1. 

Table 1. Analysis of credit card bill for card ending No. 7841 

No. swiping date cycle 𝑗 day 𝑖 amount 𝑥𝑖𝑗(¥)   𝜇𝑗(%) description 

1 2022-6-19  

1 

 

1 11,572.00  

78.1 

Guangxi Pengchiao Automobile Sales Co. LTD 

2 2022-6-24 6 7,255.00 Nanning Honghua Electrical Equipment Department 

3 2022-6-27 9 6,422.00 Yege Restaurant. Yongning District. Nanning City 

4 2022-7-20 2 2 14,552.00 79.6 Nanning Dashi Trading Co. LTD. Ningtie branch 

5 2022-7-25 7 6,244.00 Nanning Ruijia Refrigeration Engineering Co. LTD 

6 2022-8-22 3 4 17,085.00 78.4 Guangxi Nanning Luze Technology Co. LTD 

7 2022-8-23 5 7,000.00 Guangxi Mingtu Automobile Sales Co. LTD 

8 2022-9-22 4 4 17,932.00 78.0 Nanning Shaozhan Trading Co. LTD 

9 2022-9-24 6 6,000.00 Nanning Ruizhiyuan Jewelry Processing Shop 

10 2022-10-20 5 2 3,100.00 80.6 Guangxi Zefeng Automobile Trading Co. LTD 

11 2022-10-21 3 16,407.00 Nanning Baicao Imperial Health Care Center 

12 2022-11-22  

6 

4 15,744.00  

66.4 

Nanning Yuejing Hotel Management Co. LTD 

13 2022-11-30 12 4,000.00 Guangxi Hengziyuan Household Co. LTD 

14 2022-12-12 24 10,500.00 Guangxi Jinchun Catering Management Co. LTD 

15 2022-12-20 7 2 15,704.00 81.9 Nanning Janoen Automobile Service Co. LTD 

16 2023-1-29 8 11 15,740.00 68.0 Nanning with You Restaurant Management Co. LTD 

17 2023-2-21 9 3 15,884.00 77.2 Nanning Ruifa Stone Business Department 

18 2023-2-25 7 16,472.50 Guangxi Apartment Hotel Management Co. LTD 

19 2023-3-22 10 4 11,000.00 75.5 Guangxi Zhaolan Automobile Service Co. LTD 

20 2023-3-29 11 4,822.00 Lovely baby Things Play jewelry store. Nanning City 

21 2023-4-21 11 3 20,471.75 78.9 Guangxi Nanning Sapales Decoration Design Co. LTD 

22 2023-4-24 6 10,000.00 Guangxi Chonghe Education Consulting Co... LTD 

23 2023-5-22 12 4 10,000.00 73.7 Nanning High-tech Zone Zhenping Beauty Shop 

24 2023-6-4 16 3,800.00 Nanning DeBen Auto Maintenance Service Co. LTD 

25 2023-6-27 13 9 11,205.40 71.0 Nanning Ruiqiyang Education Consulting Co. LTD 

26 2023-7-23  

14 

5 7,584.20  

72.4 

Nanning Zhou Bing Hardware Store 

27 2023-7-25 7 17,425.70 Nanning Jiangxin District Mobile Phone Shop. Gaoxin  

28 2023-8-1 13 8,000.00 Nanning Dazhong Mobile Phone Maintenance Dept. 

4.2 Analysis of multi-criterion correlation with traditional recognition 

methods 

The enterprise information query system provided on the Internet is used to query the 

information of merchants in the transaction information. All the names of merchants 

are checked and it is found that all the transaction merchants in the bill are real mer-

chants that can be queried in the system and there are no duplicate merchants on 

checking. This fact shows that the credit card machine applies the technical means of 

storing real merchants in the machine. The credit card machine carries out random 
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virtual matching of local merchants in each transaction. The bill is presented with the 

real merchant name and the merchant name is generally used only one time. There-

fore, the criterion of using the merchant information to identify the cash out has failed 

in practical use. 

There are 28 cashing transaction records in Tab. 1, of which 8 records have integer 

card amount (whole hundred Yuan) and 18 records have non-integer card amount 

(non-whole hundred Yuan). The proportion of non-integer card amount records is 

64.3%, which is much higher than that of integer card amount records. This data show 

that the cardholder himself can set the swiping amount because the cardholder oper-

ates the personal cash on his own card machine. Therefore, the criterion that the swip-

ing amount is an integer to identify cash has no practical effect. Further statistics on 

the swiping amount   recorded in the cash transaction in Tab. 1 show that there are 24 

card-swiping records with the swiping amount above 5000 yuan, accounting for 

85.7% of all card-swiping records. This data indicates that the swiping amount is 

often large, but the swiping amount of real daily life consumption is mostly small 

consumption. So the criterion of the swiping amount more than 5000 Yuan can still be 

used as an identification indicator for the screening of suspected cash out. 

4.3 Analysis of time series recognition methods 

According to the above time series identification method, the capital occupancy effi-

ciency  𝜇𝑗 (𝑗 = 1~14) of each billing cycle are calculated and listed in Tab. 1. As can 

be seen from Tab. 1 in the 14 billing cycles, the  𝜇𝑗 of each billing cycle is higher 

than  𝜇𝑦 and this is valid when 𝑘 = 1~2. Therefore. Therefore, it can be concluded 

that there is a cash credit card problem in every billing cycle of this card and card-

holder Z. confirms this conclusion. 

The same analysis is also carried out on the other 15 credit cards bills of cardholder 

Z according to the above analysis method. The analysis results show that the fund 

utilization efficiency of the bill cycle of normal consumption card is less than  𝜇𝑦, 

e.g.  𝜇𝑗 <   𝜇𝑦 = 𝑘 𝜇𝑏  (the risk factor 𝑘 = 1). and the fund utilization efficiency of 

billing cycle of cash swiping card is large than  𝜇𝑦, e.g.   𝜇𝑗 >   𝜇𝑦 = 𝑘 𝜇𝑏 (risk coef-

ficient 𝑘 = 1). The conclusion is also consistent with the cash out action confirmed 

by cardholder Z completely. It can be seen that the time series recognition method 

used in the other 15 sample credit cards of cardholder Z. also has a high accuracy of 

100% in identifying credit card cash out. 

Since it is extremely difficult to obtain credit card statements containing cash out 

information that is confirmed by cardholders, this method lacks more actual sample 

analysis confirmed with cash out currently. In the actual credit card supervision work, 

the time series identification method is adopted to screen the cash out in a large num-

ber of customers' credit card samples, which can help the regulatory authorities to 

screen out cash out suspected. The capital occupancy efficiency  𝜇𝑗  can’t be used as 

the only indicator to judge the cash out of credit cards. For further judgement of the 

suspected cash out it is also necessary to combine with other identification indicators 

and experience of setting risk coefficient 𝑘 is also needs to accumulate. 
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4.4 Case analysis of the consequences of individual cashing out 

Since the card personal cash out is carried out only by the cardholder himself, the 

cash out scale and the social impact is small and the concealment is deep, which will 

mainly cause the bank fail to carry out the risk control. 

Through the communication with customer Z, it is known that the cashed funds is 

mainly used in real estate investment to solve the problem of down payment funds 

shortage which is 40% of the house purchase for buying a certain property. Since the 

down payment problem of the property purchase is solved through the card cash out, 

the bank's mortgage loan issued on the property and the credit card cash for the down 

payment will fail to return back if customer Z has a debt crisis, and so there isn’t the 

ability for the bank to resist this kind of risk. 

Another case is customer L who has also implemented the credit card cash out. 

Through the communication with customer L, it is learned that his cash out funds 

were completely used for private small loans, which can obtain high interest rates 

when lending out. Customer L is a teacher with a monthly salary of 5,000 Yuan. He 

holds 11 credit cards with a total credit line of 646,000 Yuan. These credit cards are 

all used for cash mostly. As the small loan issued by customer L is an unsecured pri-

vate credit loan, the capital chain broken after nearly two years of operation and all 

the loans released cannot return. So all the cash out credit card is unable to repay and 

all the credit cards are overdue for a long time. The total amount owed on the credit 

card bill reached 857,000 Yuan including interest, this problem results in bad debts of 

these banks' credit cards. 

5 Conclusion 

The method of time series analysis and identification is put forward in this paper, and 

the occupancy efficiency model of bank funds used to identify the cash out. The case 

analysis shows that this identification method has a more accurate screening effect, 

and the consequences of individual cash out has been analyzed for giving support to 

the identification method. The screening of individual cash out has great application 

value that is helpful to strengthen credit card supervision and prevent credit card risks. 
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