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6.  Empirical Finding 
This chapter is to provide empirical study on the available data to support the 

hypotheses that linked to credit crisis, over-banking, over-lending, and stressed economy.  

Variables selected for representing over-banking are number of the branch, number of 

employee, and banking industry’s GDP output.  Variables linked to over-lending are 

number of cards, billing, revolving, and the total unsecured lending.  Lastly, variables used 

for representing stressed economy are real GDP, unemployment ratio, and the household 

spending to income ratio.   

Data are compiled in Excel format, and correlation and regression analysis are used to 

provide an understanding the connection of the hypothesis to the credit crisis, or the burst of 

the writ-off and non-performing loans.   

 

6.1.  Data Selection and Correlation Analysis 

The data sets used for the analysis are listed on the Table A-1 in Appendix, and it is the 

annual data for period from 1991 to 2007.  Write off was also introduced to represent the 

credit crisis that burst in the late 2005.  Other variables are selected to represent 

over-banking, over-lending, and stressed economy.   

However, with limited data on write-off figures, monthly data were gathered from June 

2004 to December of 2007, and they are a total of 43 sets of data gathered for review, refer to 

Table A-2 in Appendix.  Figures are adjusted with natural logarithm for the large numbers, 

particularly write off amount, write-off from the previous month, revolving balance, and the 

billing figures.  

Correlation analysis is then executed to measure the strength of the linear relationship 

between the variables.  The value 1 represent 100% correlation, value 0 means 

non-statically correlated.  Based on the result from the correlation analysis, refer to Table 
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16, 5 variables are identified to have higher correlation to the write off, and they are branch 

number, bank employee number, write-off from previous month, unemployment rate, and 

ratio of household spending to income.      
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Table 15 Variables Correlation Analysis  

 

 ln(Write  Off)
 Bra nch

Numbe rs

 Employe e

Numbe rs

 ln(Write  Off)

with (t-1)

 ln(cre dit

ca rd billing)

 ln(re volving

ba la nce )
ln(uns e cure d

le nding)

Unemploym

ent ra te (%)

S pe nding /

Income

ln(Write  Off) 1

Bra nch Numbe rs 0.58337085 1

Employe e  Numbe rs 0.76832643 0.52150495 1

ln(Write  Off) with (t-1) 0.89004624 0.6237613 0.7114329 1

ln(cre dit ca rd billing) -0.0151266 0.15878901 0.16734694 0.01387443 1

ln(re volving ba la nce ) -0.1437053 -0.8199783 -0.0106836 -0.2427687 -0 .0708081 1

ln(uns e cure d le nding) 0.19913521 -0.4626233 0.44740761 0.09739887 0.08567259 0.86663493 1

Unemployment ra te (% -0.6981789 -0.7446702 -0.8194308 -0.7538282 -0.1117539 0.39354036 -0.0357528 1

S pe nding / Income 0.70988494 0.65039033 0.93099785 0.6759848 0.25689518 -0.1840272 0.32153125 -0.8464331 1

Over

Banking

Over

Lending

Stressed

Economy
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6.2.  Regression Analysis 

Linear regression model was developed based on the finding from the correlation 

analysis in the chapter 6.1.  Variables are re-selected for further testing, and identified 

variables for the model are branch number, write-off from previous month, dual cards 

revolving balance, credit card billing, and the ratio of per capita spending to income.  

Natural logarithm is then imposed on write-off, revolving balance, and credit card billing to 

give data the stationary effect for better comparison, and it is a general practice in working 

with financial data. Monthly data were gathered for period from July 2004 to December 

2007 with a total of 42 data sets, referring to table 16. 
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Table 16 Date Used for Regression Model 

 Ove rba nking
S tre s s e d

Economy

Da te  In(Write  Off)
 Bra nch

Numbe rs

 In(write  off

with t-1)

 In(dua l ca rds

re volving

ba la nce )

 In(Othe r

uns e cure d

loa n

ba la nce )

S pe nding /

Income

7/2004 14.96          3 ,182.33       15.20     20.33         13.57           0.76827   

8/2004 15.20          3 ,183.67       14.96     20.35         13.62           0.77005   

9/2004 15.40          3 ,185.00       15.20     20.37         13.66           0.77183   

10/2004 15.27          3 ,186.33       15.40     20.32         13.69           0.77361   

11/2004 15.20          3 ,187.67       15.27     20.35         13.73           0.77539   

12/2004 15.42          3 ,189.00       15.20     20.37         13.77           0.77717   

1/2005 15.10          3 ,193.17       15.42     20.38         13.78           0.77771   

2/2005 15.33          3 ,197.33       15.10     20.40         13.79           0.77825   

3/2005 15.31          3 ,201.50       15.33     20.42         13.83           0.77880   

4/2005 15.31          3 ,205.67       15.31     20.44         13.87           0.77934   

5/2005 15.21          3 ,209.83       15.31     20.45         13.91           0.77989   

6/2005 15.48          3 ,214.00       15.21     20.47         13.93           0.78043   

7/2005 15.62          3 ,218.17       15.48     20.48         13.94           0.78098   

8/2005 15.94          3 ,222.33       15.62     20.49         13.95           0.78152   

9/2005 15.68          3 ,226.50       15.94     20.50         13.96           0.78207   

10/2005 15.79          3 ,230.67       15.68     20.51         13.96           0.78261   

11/2005 16.03          3 ,234.83       15.79     20.50         13.95           0.78315   

12/2005 16.17          3 ,239.00       16.03     20.49         13.96           0.78370   

1/2006 16.26          3 ,242.83       16.17     20.48         13.94           0.78346   

2/2006 16.72          3 ,246.67       16.26     20.46         13.93           0.78323   

3/2006 16.90          3 ,250.50       16.72     20.41         13.90           0.78300   

4/2006 16.74          3 ,254.33       16.90     20.38         13.88           0.78276   

5/2006 16.73          3 ,258.17       16.74     20.33         13.86           0.78253   

6/2006 16.34          3 ,262.00       16.73     20.28         13.84           0.78229   

7/2006 16.09          3 ,265.83       16.34     20.25         13.82           0.78206   

8/2006 16.12          3 ,269.67       16.09     20.21         13.78           0.78183   

9/2006 16.21          3 ,273.50       16.12     20.18         13.74           0.78159   

10/2006 16.47          3 ,277.33       16.21     20.15         13.72           0.78136   

11/2006 16.19          3 ,281.17       16.47     20.11         13.71           0.78112   

12/2006 16.07          3 ,285.00       16.19     20.08         13.69           0.78089   

1/2007 16.02          3 ,289.00       16.07     20.05         13.68           0.78101   

2/2007 15.68          3 ,290.00       16.02     20.04         13.65           0.78112   

3/2007 16.18          3 ,292.00       15.68     20.00         13.63           0.78124   

4/2007 16.27          3 ,296.00       16.18     19.97         13.61           0.78135   

5/2007 15.91          3 ,296.00       16.27     19.95         13.61           0.78147   

6/2007 15.67          3 ,300.00       15.91     19.93         13.60           0.78158   

7/2007 16.08          3 ,326.00       15.67     19.91         13.59           0.78170   

8/2007 16.00          3 ,328.00       16.08     19.90         13.58           0.78182   

9/2007 15.88          3 ,296.00       16.00     19.88         13.57           0.78193   

10/2007 15.81          3 ,295.00       15.88     19.86         13.56           0.78205   

11/2007 15.77          3 ,294.00       15.81     19.85         13.56           0.78216   

12/2007 15.74          3 ,313.00       15.77     19.83         13.57           0.78228   

 Ove r-Le nding

 
Note:  Extrapolation is used for annual branch number, employee number, and quarterly data on the ratio of 
spending to income.  
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The regression model used is,  

εββ
βββα
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Table 17 Regression Results 

Formula: 

εββ
βββα

+∗+∗
∗+∗+∗+=−

)___())__(ln(
(ln()(ln()_()__ln(

54

321

incometospendingratiobillingcardcredit
revolviniteoffpreviouswrnumberbranchoffwritcarddual

Adjust R2 = 0.84 

  Coefficients Standard 
Error t-Stat p-value 

Intercept -97.17  32.49  -2.99  0.0050 

Branch Numbers ( 1β̂ ) 0.01  0.00  2.62  0.0127 

In(write off with t-1) ( 2β̂ ) 0.61  0.10  6.23  0.0000003 
In(dual cards revolving balance) 

( 3β̂ ) 
3.87  1.40  2.77  0.0088 

In(Other unsecured loan 

balance) ( 4β̂ ) 
-4.40  2.22  -1.98  0.0553 

Spending / Income( 5β̂ ) 76.54  47.85  1.60  0.1185 
 

 

The result from the linear regression model give adjusted R2 of 0.84, meaning the 

variables selected for the model are highly correlated to the write-off figures that revealed in 

the credit crisis.  The p-value that fall below 0.05 would represent each variable’s 

significance to the model, and the variables that have small p-value are branch number, 

write-off from the previous month, and dual card revolving amount.  Other unsecured loan 

balance and the ratio on household spending to income have p-value greater than 0.05, 

which mean these two values are not significance to the model.  Based on finding from the 

regression analysis, it can conclude that over-banking represented by number of the branch 

and over-lending represented by write off from previous month and dual card revolving 

balance showed to be highly correlated to the burst of the credit crisis.  
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Though the ratio of the spending to income has little significance with P-value 0.11, 

but model tested without that particular variable would give much lower R2. This finding 

supports the needs to include the ratios from stressed economy in the model linked to write 

off.   

In summery, based on the findings from the correlation and regression analysis, it can 

be concluded that the credit crisis is highly linked to the hypothesis of over-banking, 

over-lending, and down beat economy. 

 

 




