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Abstract 

Evaluating new bank loans has been considered as one of the main dilemmas that banks managers have to deal with in order to reduce the 
probability of default. This paper describes the simulation tools and techniques that approach to provide risk management for banking 
sector. Based on simulating with different cases, results were provided for 3 important variables such volume of loans, actual RoE, loan 
loss provisions. Furthermore, it can be used with confidence for exploring various future scenarios for financial institutions. 
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1 Introduction 

Bank lending to individuals in Kazakhstan today is a mass 
and yet risky phenomenon. The current economic situation 
is pushing banks to extend credit offers. Along with 
lowering or increasing interest rates and the simplicity of the 
rate of the loan are the factors of competition for bank 
customers. Interested partners in the financial institutions 
lending to a wide population of the merchant companies. 
Today, frequent examples of the credit terminal bank 
directly at the large shopping canters. In these circumstances, 
the introduction of automated systems in banks assess the 
creditworthiness of borrowers is justified and timely step, 
opening a bank a lot of opportunities [1]. 

The four primary risks in this environment are business, 
credit, market, and operational risk. Credit risk, the primary 
focus of this thesis, has already been dealt with quite 
extensively, but to summarize, it is any risk arising because 
of a real or perceived change in counterparty’s ability to 
meet its credit commitments. It covers not only potential 
non-payment, but also changes in risk grades that affect the 
market value of traded debt, and the possibility of incurring 
extra costs to get the money back. 

2 Risk scoring 

Scoring’s greatest benefit has been in the realm of risk 
assessment. ‘Risk’ is being used here in the traditional sense 
of investing, relating to whether an investment will be 
diminished or destroyed. It covers not only loss probability, 
but also loss severity. Credit risk is the primary area where 
scoring is used, and what the term ‘credit scoring’ is usually 
associated with. Credit risk scores are used primarily to 
predict delinquencies, and include most application, 
behavioral, stomper, collections, and bureau scores. They 

are often the only scores used to make decisions, but value 
can also be gained by combining them with response, 
retention, and  revenue scores; or alternatively, by deriving 
probability-of-default (PD), exposure-at-default (EAD), and 
loss-given-default (LGD) estimates. The aspects of clients’ 
behaviour is shown in the table 1 [2]. 

TABLE 1 Aspects of customer behaviour 

 Influent Effluent 

Risk 

Credit Will he pay? 

Fraud Will he cheat? 

Insurance Will he claim? 

Response 
Response Will he call? 

Cross-sell Will he buy others? 

Retention 
Churn Will he use me and leave? 

Attrition Will he leave? 

Revenue 
Utilization Will he use it? 

Profit Will it be worth it? 

3 Risk modelling 

System dynamics provides with representation of 
complex system dynamic behaviour, in comparison to the 
traditional methods. The System Dynamics simulation 
approaches to establish and contribute users with a number 
of working real life models that could be adapted to financial 
institutions. Thus, with the help of this tools we can find 
various strategies, and behaviour of the system, whereas 
researchers could understand the dynamic behaviour for 
different reasons, as to analyse and design a dynamic 
complex problem solving cases [3, 4]. 

To come up with a construction of credit risk data flow 
diagram, we have used decision rule for new loans and 
extensions.  

As we know, return on equity (RoE) in Kazakhstan and 
developed world is always influenced by economic factors. 
Thus, when the credit demand is high and financial 



The 14th INTERNATIONAL SCIENTIFIC CONFERENCE 

INFORMATION TECHNOLOGIES AND MANAGEMENT 2016 

April 14-15, 2016, ISMA University, Riga, Latvia Rakhimov Y, Atymtayeva L 

112 
CM38 Computer Modelling and Information Technologies 

institutions are to gain and expand market share, RoE is 
should be reduced. That also implies that RoE is used to be 
more important if economic growth slows down and market 
share is still has to be expanded. 

In the figure below for new loans and its extensions the 
model of decision rule was formed. 

  
FIGURE 1 New loans and extensions decision rule 

For this, if economic situation slows down then demand 
on number of new loans and extensions will go down. The 
modelling of that scenario was based on direct relationship 
within GDP growth trend and demand on new and extended 
loans. Within the model for dimensional consistency, check 
function was used in simulation software. As to carry out 
behavior test, 12 key variables have been used. In the figure 
below, 3 important variables are represented as the output of 
simulating a case.  

By using those cases in modeling analysis, it can also be 
explored for various expected future scenarios.  

That also could be used for estimating the worst case and 
best case scenarios to better understand high level picture 
for financial institutions. 

 
FIGURE 2 Simulating results in comparison with actual data  

4 Conclusions 

From technical part of view, a great number of models could 
be used by applying simulation models for financial 
institutions as well as for price prediction and market 
analyses [5, 6, 7]. It undoubtedly effectively and efficiently 
would analyse different risk credit factors and parameters in 
its input and output.  

Interest moments also appeared, while simulating 
different approaches, with cases to increase and decrease a 
number of new loans and number of extended loans. That 
came back with the effect on manipulating data for changing 
GDP growth rates as well as credit rate. However, nowadays, 
we also can see that different countries use different 
approaches to attract “credit” clients. Most of the developed 
world used to decrease credit rate (by using L-model), while 
developing countries, in particular Kazakhstan, used to 
increase credit rate during the crisis periods. 
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