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STUDY OF HE NEURAL NETWORKS OVERFITTING EFFECT
ON THE EXAMPLE OF THE PROBLEM OPRALICATION SCORING
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The problem of neural networks overfitting is studied in the article.
There is revealed the theoretlcal foundations of this effect occurrence
AT A EECEI ECEOAA OEA TACAOEOA AT 1 OANOAI
an experimentalresearch of the overfitting effect by the example of the
problem of modelling of individuals credit risk. To this purpose was
built a number of logistic regressions and neural networks of perge
tron type of different configurations, which adequacy was angbked on
the training and test samples. The results of comparing the accuracy of
borrowers classification on the basis of Gini criterion for both samples
made it possible to get some new generalizations about the nature of
the overfitting effect and recommendations for its prevention. The pra-
tical value of the study is the obtained new knowledge on how to avoid
of the overfitting effect in scoring models that will ensure stability of
credit risk modelling results in the banking institutions activity and will
contribute to the sustainability of the financial system at whole.

Keywords : overfitting, neural network, application scoring, adequacy
of the model.
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Methodological problems of classical portfolio optimization models
have ledto the search for new ways to solving the main problem of
portfolio theory, which assumes the existence of optimal investment
structure that can provide risk reduction under a fixed income, or s
sures more income under fixed level of risk. The methodologgevel-
opment of artificial intelligence and in particular, the emergence of
fuzzy set theory and fuzzy logic are allowed to solve the problem of
forming optimal investment portfolio on a new scientific basis. The
aim of this study is the construction of anodel of optimization the in-
vestment portfolio of the diversified group of companies with the use
of risk assessment techniques, which are based on fuzggts methal-
ology. The fuzzyset economic and mathematical model is built in this
article which allows to obtain the efficient frontier of the investment
portfolio and to determine the optimal structure of investments by s-
ing of the basic method of risk assessment the method that takes into
account the risk of opportunistic behavior, due to the desire tossign
additional income (quastrent) is determined in this paper. The use of
the presented model may allow to the head of diversified business
group to increase the effectiveness of decisionmaking about the apt
mal investment structure in the development ¢ the main activities of
the group, taking into account the risks caused by the uncertainty of
the business environment.

Keywords : corporate investment, fuzzy sets analysis, mathematical
methods, risk, optimization, incomplete contracts, diversified besia

group.
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¢ dzO zty 6lzts A3
disdodzsetsé ts
sCtej BO, * dzo j 2
al [0,06568tctsL tcOn lz° BB SO
G

ﬁ:—du—

6(a)= (PR - G)+(PR -
° 2(PR - PR)
(2908- 1666) +(2908- 2606)

2 =
903283 2(2908+0,52)

=0,261C

[ SLEBORE s ' dgo jmlsdy' 2d2 By -Ske
W dzv  dzO Al dpls5680863%L"

. (PR-G) |
N oY )
(1992- 1752

2(2088- 1752)(1992- 687)

9(0,7603= =0,065¢.
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The article is devoted to developing methodological approach of cat

gor_iz[ng the input variables of economicand mathematical models of o
OAT OAOCET ¢ 1T &£ AOAAEOxT OOEET AGO 1T &£ AT I

basis of mathematical tools was chosen neural network of type of riu

tilayer perceptron. The object of study is the process of categorizing

explanatory variables d scoring models. The subject of study is a set

of methods of categorizing and approaches to evaluate their impacton

OEA AEFEAEATAU 1 &£ OEA 11T AAl T &£ AOGOET A

default under the contract. As a result of experimental studies whin

the confines of the proposed methodological approach it was decided

to optimize the input variables partitioning into categories by maxmn-

izing the Gini coefficient as a measure of the adequacy of scoring @ro

els. A conclusion that a drop in the informaon value does not always

act as an indicator of the deterioration of the classifier was obtained.

In this article it has been expanded a list of recommendations for i

ning that may be used to build more accurate models of evalting the

creditworthiness of borrowers of commercial banks.

Keywords : weight of evidence (WOE), information value (IV), binning,
scoring model, neural network.
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6 26768,8 | 148 | 75 | 73 | 0,080 | 0,066 | 0,194 | 0,003

7 38554,0| 149 | 86 | 63 | 0,092 | 0,057 | 0,478 | 0,017

8 56 422,8 | 147 | 96 | 51 | 0,103 | 0,046 | 0,799 | 0,045

9 959290 | 147 | 107 | 40 | 0,115 | 0,036 | 1,151 | 0,090

10 |1303000,( 147 | 115| 32 | 0,123 | 0,029 | 1,446 | 0,136

11 NULL 558 | 153 | 405 | 0,164 | 0,368 | 10,807 | 0,164
oz 2033 | 932 | 1101 1 1 0,481
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