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Abstract:  
The COVID-19 epidemic caused a significant economic downturn in Malaysia. As a result, 
many investors take safety measures before investing. Default risk management is 
necessary in this situation to prevent additional loss. In this study, the KMV-Merton model 
and six selected risk indicators are used to analyse the default risk of 50 Malaysia firms 
from non-financial sectors. The selected risk indicators are leverage ratio, liquidity ratio, 
firm size, return on assets, cash and volatility. Probability of default of the firms estimated 
using the KMV-Merton model and selected risk indicators is within the range of the actual 
MARC ratings. Firm with relatively high liquidity ratio, return on assets (ROA), cash and 
big firm size is inclined to have lower default risk. Meanwhile, leverage and volatility does 
not reflect firm’s default risk. This study also constructs risk profiles for few sectors, which 
include construction and engineering, casinos and gaming, iron and steel, and all sectors. 
We find that the predicted rating match with the actual rating from MARC Berhad. Since 
leverage ratio and volatility have inconsistent range of values, the risk profiles constructed 
is yet to be improved by further researchers. However, the number of data can be 
minimized as the smaller the scope, the easier the calculation. Anyhow, many other 
models also can be employed in addition to the KMV-Merton model, for instance the 
Moody’s KMV model, Altman Z-Score model, or the Merton model. 
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1. Introduction:  
The COVID-19 epidemic caused a significant economic downturn in Malaysia. As a result, 
many investors take safety measures before investing. Default risk is concerned about a 
company's ability to pay its debts and liabilities. It is impossible to tell which companies 
will default and which ones will not (Crosbie & Bohn, 2019). Default risk management is 
necessary in this situation to prevent additional loss. The aims of this study are to analyse 
the default risk of firms using KMV-Merton model and the selected risk indicators 
according to credit rating categories. Another one is to construct the risk profiles of firms 
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according to their business sectors using the analysis of the first objective. The selected 
risk indicators are leverage ratio, liquidity ratio, firm size, return on assets, cash and 
volatility. This study will focus on predicting firms' level of default risk using the               
KMV-Merton model and the selected risk indicators. Based on the firms' data accessibility, 
several firms will be chosen, which was gathered via Thomson Reuters Data Stream, 
Refinitive Eikon, and the annual reports of the companies. This study was done through 
purposive data collection, which was limited to Malaysia due to the course requirement's 
low cost and emphasis on non-financial firms. This study will also create a default risk 
profile for each different sectors and for overall sectors. The result of default prediction is 
validated by credit ratings. 
 

2. Methodology:  
The methodology utilised in this study is explained in depth in this chapter. The flowchart 
in Figure 2.1 outlines the procedures from data collecting until constructing firm risk 
profiles according to their sectors based on the KMV-Merton model and the selected risk 
indicators. This study will use an approach from Yusof et al. (2021) to estimate the 
probability of default (PD) of firms. There are five steps required to estimate the probability 
of a default of firms. 

Firstly, multiplying each of the daily stock prices with the outstanding share to get the daily 
market value of a firm’s equity. Next, calculate the daily book value of liabilities, by defining 
it as a total borrowing of the short term plus half of the long-term borrowings. Furthermore, 
the daily asset's market value is calculated based on the sum of the firms' book value of 
liabilities and market value of equity. The fourth step is to generate the daily natural log of 
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Estimating the Probability of Default of Firms using KMV-
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Predicting the Credit Ratings

Analysing the Default Risk of Firms

Constructing Firm Risk Profiles
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Figure 2.1: Flowchart of the Research Study 
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the assets’ market values returns to get the average return and the standard deviation. 
Since asset returns follow the random walk properties and the probability of default is 
assessed annually, this daily volatility is annualized by multiplying it with the square root 
of trading days, which is in a normal year is 252 days (Glenn, 2018). The fifth and last 

step is calculating the distance to default, 𝑑, with equation (1), where 𝑃𝑡 is the default 
probability by time 𝑡 and 𝑁 is the standard cumulative probability distribution functions for 

a normal distribution 𝑑 that is defined as equation (2), which is used to estimate the annual 
default probability of the firms.  
 

𝑃𝑡 = 𝑁[−𝑑]      (1) 
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𝑙𝑛(
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      (2) 

 
Firm’s default risk can also be analysed using the selected risk indicators, which are the 
leverage ratio, liquidity ratio, firm size, return on assets, cash and volatility for the year 
2010 to 2020 to be calculated. Leverage ratio is calculated using equation (3) where the 
total equity is obtained by subtracting the total assets with the total liabilities. Liquidity ratio 
represented by the current ratio can be calculated using equation (4). Firm size is 
calculated by defining it as the log of total assets (Comment and Schwert, 1995). ROA is 
calculated by dividing the net income after tax with the total assets (Hargrave, 2022). Cash 
is calculated by dividing the sum of firm’s annual cash and cash equivalents data with the 
total assets (My Accounting Course, 2022). Lastly is the volatility that is obtained 
according to the approach used in calculating the PD, where the standard deviation of 
asset log returns times the square root of the trading days (Glenn, 2018). Firm is predicted 
to have high default risk when it has high leverage, low liquidity ratio, small firm size, low 
cash, small ROA and high volatility. 
 

Debt − to − Equity Ratio = 
Total Debt

Total Equity
     (3) 

 

Current Ratio = 
Current Assets

Current Liabilities
     (4) 

 
Based on the PD data estimated, the credit rating of the selected firms is predicted 
according to Historical Pattern MARC Default Rate (MARC, 2021). For instance, if a firm's 
PD value is 3.17E-57, the firm is anticipated to receive AAA rating since the number is 
inside the range for that grade. Excel's descriptive analysis function is used to analyse the 
DD, PD and the selected risk indicators for each rating predicted. Hence, the mean, 
minimum, and maximum values for both are extracted as analysis of this study on default 
risk. 
 
The risk profile is created using the data from PD and selected risk indicators. The PD 
and selected risk indicators will be arranged according to the business sectors of the firms, 
as well as an overall risk profile for all sectors included. The credit ratings are divided into 
3 different level of default risk, consisting of low (AAA / AA / A), medium (BBB / BB) and 
high (B / C). Firm that has predicted credit rating of AAA, AA, and A is categorized as low. 
Next, firm with predicted credit rating of BBB and BB is categorized in medium level while 
firm with predicted credit rating of B and C is categorized as high level of default risk. In 
the risk profile, the predicted rating, MARC probability of default rate, and estimated 
probability of default rate were included for direct comparison. The minimum and 



 

 

 MyStats 2024 

maximum values for PD and selected risk indicators were employed for the range of each 
level of risk. 
 

3. Result:  
Based on our findings, using KMV-Merton model, distance-to-default (DD) and probability 
of default (PD) is estimated for each firm from the year 2010 to 2020. The result shows 
that the firms’ PD is in the range of MARC probability of default rate.  
 
We compute a table that displays the descriptive analysis for DD values. We found that 
the rating AAA has the greatest mean value of DD, while the rating C has the lowest mean 
value of DD. As the rating declines, the average values of DD fall. This is due to the fact 
that when DD drops, the firm's capability to pay interest on time drops as well, which 
lowers the rating. Consider that DD refers to the difference between expected asset value 
and debt value. Higher DD levels thus show that the firm's asset worth is greater than its 
debt value. As a result, the firm is considered capable of making timely loan repayments. 
This indicates that there is very little chance of the firm defaulting. This suggests that DD 
and PD have an inverse relationship. This is due to the fact that when DD value rises, PD 
value falls. The descriptive statistic of PD for each rating group is also displayed in the 
table constructed. The range of PD for each grade was determined using the minimum 
and highest PD values. We found that the mean of the PD values is rising from AAA to C. 
As the rating declines, the average PD values rise. This demonstrates that there is an 
inverse relationship between default risk and credit rating. The results of this investigation 
clearly show that ratings for mean estimated probabilities of default and non-default are 
consistent. 
 
Larger PD values are thought to imply a higher likelihood of a firm defaulting, which is 
supported by the maximum and minimum PD values for each rating category. This is done 
in order to make it apparent that firms (borrowers) with ratings of A and above indicate 
that they have a very high capacity to repay interest and principal on time or sooner. 
Based on the minimum and maximum values of PD determined for the grades A, AA, and 
AAA, it is unlikely that the firm would default. The borrower has sufficient to scarce 
financial resources to repay the principal and interest on time if the grade is BBB or below 
(up to rating C). As a result, there is a strong possibility that the firm will go out of business, 
which is supported by the lowest and maximum PD values derived for the ratings BBB, 
BB, B, and C. 
 
Next, default risk is also determined using leverage ratio, liquidity ratio, firm size, return 
on assets (ROA), cash and volatility. We also compute tables that display the descriptive 
analysis of the selected risk indicators. We found out that a high value of leverage ratio 
could indicate that a firm is defaulting. Next, our finding shows that a low liquidity ratio 
could imply that the firm is incapable of liquidate its current liabilities. Higher liquidity ratios 
decrease default risk because it means that firms can pay its short-term commitment. In 
our result, we also found out that the greater the firm size, the smaller the PD. It is also 
shown from our finding that a high value of ROA shows the firm’s efficiency in utilizing its 
assets to increase profits. Most of the firms with the rating BB has low efficiency in 
generating income by over-invested its assets (Hargrave, 2022). Thus, the smaller the 
ROA, the smaller the distance-to-default of a firm. For cash, according to our finding, the 
highest value for this indicator only reaches 0.380844 in the rating AAA. If it exceeds 1, it 
would be ideal as it implies that the firm has the ability to fulfill its short-term commitments 
while still having a good amount of cash available (Kenton, 2021). We also found out that 
the firms with rating C have the lowest average value for cash therefore implying that they 
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are incapable to pay off its short-term obligations. Hence, this could expose them to 
default risk. Lastly, high volatility is suggested to lead to a higher PD.  
 
For our next finding, a risk profile for all sectors involved is created as seen in Table 3.1. 
The predicted PD rating is in the range of MARC probability of default rate. However, the 
range of leverage ratio is inconsistent. Thus, leverage is unable to determine firm’s default 
risk. Based on the risk profiles, firm categorized in the high level has less liquidity ratio, 
small ROA value, small firm size, and low cash. This corresponded to previous studies. 
However, leverage and volatility does not necessarily reflect firm’s default risk.  
 

Table 3.1: The Risk Profile for Firms for All Sectors 

 
4. Discussion and Conclusion: 
The ultimate objective for this study in the future is to forewarn selected firms about their 
financial standing and to assist future investors in choosing the best firms to put their 
money in not only in the scope of Malaysia and non-financial firms, but in the direction of 
bigger scope as a whole. The default risk prediction is crucial for a promised future of the 
firms. The risk profiles that we constructed shows that the predicted rating for each 
category is compatible with the actual rating. This shows that our calculation for the 
predicted rating has high accuracy. However, the risk profiles constructed shows that 
there are firms that have high leverage and high volatility but has low PD and vice versa. 
Due to them having inconsistent range of values, it is a little challenging to understand 
how it can impact default risk. Thus, leverage ratio and volatility do not always indicate 
the default risk of a firm. All in all, the knowledge attained by everybody in this study could 
be the medium for better decision making. In the end, it is own responsibility to choose 
what is the best for the coming. 
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