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WAYS TO USE MACHINE LEARNING METHODS FOR CREDIT 

SCORING 

 

Lending is the main activity of the bank. At the same time, lending, in its 

essence, is associated with many different risks, primarily with the risk of non-return 

of the issued funds. The presence of these risks prompts the bank's management to 

revise the existing lending policies. In turn, for the qualitative selection of borrowers, 

it is necessary to quantify the possible losses, and one of the popular approaches is 

the classification of borrowers. The process of selecting and classifying borrowers is 

called credit scoring. 

Scoring is a complex mathematical model that allows you to classify bank 

customers into different groups, allowing you to recognize and further filter out "bad" 

customers with a certain probability. First of all, to build a model, a sample is made 

of clients of a credit institution, which the bank already knows about, and the final 

result of their loans is visible, but the most important thing is the data/characteristics 

they possessed during the period of the loan. And this sample is called "training". It 

can vary from several thousand to millions of observations, the higher the statistical 

significance of the results [1]. 

In recent years, machine learning methodology for credit scoring has been 

gaining popularity, and it's worth figuring out what and how. First of all, what is 

machine learning? 
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Machine learning (ML) is an artificial intelligence (AI) application that 

automatically learns and improves from experience without explicit programming. 

Machine learning focuses on developing computer programs to access data and use it 

for learning [2]. 

ML is widely used in credit scoring, special attention to the method is a merit 

of the active development, and widespread use of ML at the present time. Machine 

learning techniques for assessing risk include: 

1. Logistic regression; 

2. Random forest (decision trees); 

3. Neural networks; 

Now let's take a closer look at each method, and let's start in order. 

Logistic regression is a type of multiple regression designed to classify records 

based on the input fields' values. In this case, the output variable is categorical or 

binary.  

In binary classification, each object or observation must be assigned to one of 

two classes (for example, "good" and "bad"). Then with each outcome, we classify 

which type the borrower belongs to. As a result, we estimate the probability that the 

event will occur for a particular subject and then calculate the loan repayment 

probability. And since we have only two classes, if analyzing the input data, it is 

revealed that the type of bad is higher than good, then it will be classified as bad. For 

example, if a loan's outcome is considered, the variable y is set with the values 1 and 

0, where one means that the respective borrower paid off the loan and 0 means that 

there was a default [3]. 

If we look at this method as a whole, we can highlight such disadvantages as 

sensitivity to the correlation between factors, and therefore the presence of strongly 

correlated dependent variables in the models is unacceptable, besides, the approach 

cannot be used for non-linear processes. And the advantages include the ability to 

conduct research and weigh the factors that affect the result. Moreover, logistic 

regression considers the constraints on probability values that cannot go beyond 0 
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and 1, and the undoubted advantage of logistic regression is the availability of a 

useful tool for assessing the quality of models - AUCROC analysis. 

The ROC curve shows the dependence of the number of correctly classified 

positive examples on the number of incorrectly classified negative examples, which 

helps to calculate the maximum significant entry threshold. Also, for comparisons of 

models, you can use a numerical indicator of the area under the curve called AUC 

(Area Under Curve). It can be assumed that the larger the AUC, the better the 

predictive power the model has. However, you should be aware that apart from 

comparisons, the AUC does not contain any information about the sensitivity and 

specificity of the model. 

Next, consider the use case for decision trees. The essence of the method is to 

use a set of decision trees. The work is aimed at classifying borrowers. Decision trees 

[4] sequentially divide clients into classes according to one of the variables so that 

these classes differ as much as possible in terms of credit risk from the other. The 

scheme for constructing a decision tree looks like this: 

1. A subsample is taken from the training sample with repetitions. It is on this 

sample that a tree was built; 

2. To construct each branch, we take random features (by default, but it should 

be set up independently by selection); 

3. Choose the best feature and branching according to the given criterion. 

The tree is built until the selection is exhausted or up to the height limit. The 

more trees are made, the better the model is, but the time to solve the problem 

increases with the number of trees significantly. 

And last but not least, a fairly widely used method of machine learning - neural 

networks. They are a powerful modeling tool that can be used to examine complex 

(including non-linear) dependencies. An artificial neural network is a model that 

consists of many neurons grouped into layers [5]. Each neuron is some element with 

a given function that processes the input data. Neurons and connections between 

them together represent a neural network, which, by learning, can solve the problems 

of discriminant analysis and clustering. When constructing, the method evaluates 
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each feature, its weight, the relationship between features, which allows it to build 

non-trivial models. The advantages of a neural network, in addition to the possibility 

of using it on incomplete initial data, includes the ability to establish non-linear 

relationships between the predicted and actual values of processes, as well as the 

ability to adapt to changing external conditions quickly. The network's main 

disadvantage is the impossibility of interpreting the obtained connection weights; 

therefore, it is almost impossible to explain the prediction and carry out a sensitivity 

analysis to select the most significant parameters. It is rather difficult to build a high-

precision network. 

Thus, each of the listed methods has its advantages and disadvantages. There is 

no universal model by which it would be possible to assess a particular client's 

creditworthiness with a clear advantage. It is of interest to use the features of all the 

above models separately and in all possible combinations since the combined 

approach makes it possible to compensate for the shortcomings of some models with 

the help of others. Therefore, it is aimed at improving forecasting accuracy. 
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