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(Table 1) Methodological theorem of prior research

Author Method Data Contents
Chung and Oh GA Proposal of Rough set optimal strategy for KOSPI200 Futures
P1200 F
(2014) RS KOSPI200 Futures et using GA
Hong and Shin ANN Using the genetic algorithm to select optimal variables and using the
(2003) GA Default Corporate artificial neural network model to predict the default company.
Jo et al. . . . . .
2018) GA KOSPI1200 Scoring model to determine trade timing based on genetic algorithm
Kim ANN
LR Hotels bankruptcy Factors affecting hotel bankruptcy
(2006)
MDA
Klm(ze;)n]dz)ChO DT Buszﬁ;slsyslil;a?:f:)r(nen An important indicator for predicting rights offering
Kim and Han ANN KOSPI200 Proposal of hydride GA and ANN solution for weight optimization
(2000) GA
Kim and Oh DT KOSPI200 Futures Prop(‘)sal of futures market trading strategy using rough set and
(2012) RS decision tree
Lee and Park ANN Exchange rate An economic crisis prediction model using ANN and structural
(2016) SE related data equation model
Oh et al. ANN KOSPI200 Proposal of financial market instability index using artificial neural
(2011) AR network and AR model
Shim et al. LR . Proposal of foreign exchange market investment strategy using
Foreign exchange o . . . .
(2012) PCA principal component analysis and logistic regression analysis

* ANN : Artificial Neural Network

* AR : Auto-Regressive Model

* DT : Decision Tree

* GA : Genetic Algorithm

* IR : Logistic Regression

* MDA : Multi-Discriminant Analysis
* PCA : Principal Component Analysis
* RS : Rough Set

* SE : Structural Equation Model
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ttestg THFAS W, FAFE 5% sholA
Table 23} %Fe] SPC9} OPB, HP7} frolm|gh ®
T2 A E Q131 logistic regression stepwise S
B3l A= Table 33 Z°] SPC, MY W&, AT
T, 4A7E w47t OPB, HP7} A& =T
HpA| 2k O & decision treeE 53l A1+ Figure 13}
%ol sPCt HP7F 9fv] Q= Wz A4 H AT
ol2]gt 37HA] W ES T3l HTH O = Table 4
I 22 77HA Mg sk

(Table 2) Input variable selection for one to one t-test

Variable t Degree of freedom p-value Selection
Purchase Year -1.172 905.000 0.242 X
SPC -2.115 902.064 0.035 O
City -0.472 905.000 0.637 X
Municipality 0.713 905.000 0.476 X
Major classification of use 0.885 885.924 0.376 X
Sub-classification of use -0.333 885.112 0.739 X
Appraised value -1.581 468.200 0.115 X
Purchase cost -1.532 586.536 0.126 X
OPB -2.090 642.512 0.037 (¢}
Holding Period -6.601 872.332 0.000 (¢}
Target Price -1.694 593.147 0.091 X
(Table 3) Input variable selection for logistic regression stepwise
Variable B S.E. Wald p-value
Purchase Year -2.039 0.821 6.170 0.013
SPC 2.644 0.799 10.943 0.001
City -0.413 0.240 2.951 0.086
Appraised value 47.936 23.807 4.054 0.044
Purchase cost -35.930 12.218 8.648 0.003
OPB 23.082 9.246 6.233 0.013
Holding Period 3.104 0.511 36.971 0.000
Constant -0.875 0.237 13.592 0.000
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Simple Returns
Class % n
g 50.2 455
i 48.8 452
Total 100.0 907
HP < 0.082 0.082 <HP <0.262 0.262 <HP
Class % n Class % n Class % n
i 78.8 &7 G 64.8 73 Q 337 215
1 212 ig 1 352 94 H &3 340
Total 9.4 85 Total 204 267 Total 61.2 555
SPC <0.083 0.083 <SPC<0.333 0.333 <SPC
Class % n Class % n Class % n
g 5840 G4 4] 238 29 G 339 92
i 428 68 H 762 93 1 6651 179
Total 17.9 162 Total 13.5 122 Total 29.9 271
Municipality < 0.498 0.498 < Municipality
Class % n Class % n
G 12.3 8 O 368 21
1 87.7 57 i 632 3o
Total 7.2 65 Total 6.3 57
(Figure 1) Input variable selection for decision tree
(Table 4) Input variable selection
Variable One to one t-test LR stepwise Decision tree Selection
Purchase Year X (0] X o
SPC
City
Municipality

Major classification of use
Sub-classification of use
Appraised value

Purchase cost

OPB

Holding Period

X O O X X X X X X O
X O O O O X X O X O
X O X X X X X O X O

“ O O O O X ¥ O H© O

Target Price
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Atk ol A AHEHOAE TIEFUE

o] 273k Aol tigh o] Fastlr]el 313}
st A2 WEEA (DA), 2R~ AR
2] (LR), SJAFAA U (DT), 1341737 (ANN),
AL aE]E A8 =D (GA linear model)2] 5
7HA] B ES &8st I, ol gk
hit ratios &It Att ZF WHE H AR %ki

3-ol| AN FAF FLEA A5k, F
65.00%
64.00%
63.00%
62.00% —
61.00%

Simple returns 8%

Smple returns 10% Simple returns 123

Frdo e HT A=

12, 0.5 o9 A4 OOE
. APA} Table 59F #2o] T
°lE 12%E 7|Eo = 3 FTEHW
Hit ratio average®

Hit ratio average __'i_o]‘_—_
& 12%c= A &
E LT gholth

4.3 &% (train) I AA (test) HO[ES M

WA FE0e) 0 EE 19 @ 1R 2HF

ATt o] A A 229172 HloJE] FoA F&

Simple returns 14%

(Figure 2) Simple returns value comparison

(Table 5) Selection of optimal simple returns

Based on yield DA LR DT ANN Gé\] ;Z‘eelar :\'/‘errjgg
Simple retuns 8% 58.83% 59.69% 63.64% 66.90% 60.89% 61.99%
Simple returns 10% 60.97% 61.60% 60.13% 6435% 61.39% 61.69%
Simple returns 12% 63.57% 65.40% 65.10% 69.25% 59.69% 64.60%
Simple returns 14% 61.06% 61.68% 61.37% 57.32% 58.88% 60.06%
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(Table 6) Training data set and testing data set

DA, DT, LR,
GA-linear model ANN
Training 40%
Training 70%
Validation 30%
Testing 30% Testing 30%

T12]31 Table 69} 20| Zt set M= training set
I testing set®] BlE&2 70%% 30%=E 13+
o, QFAALS] Aee= FIHHOZE hyper
parameterS 4374 3] —r% validation set®] 283}
o] training set¥} validation set, testing set& Z+Z;
40%, 30%, 30%2] Bl &= 1At PHO = 1}
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(Table 7) Empirical study result

Set DA LR DT ANN GA linear model
Set 1 63.57% 65.37% 65.12% 69.25% 59.69%
Set 2 61.64% 62.15% 62.15% 66.50% 60.87%
Set 3 66.67% 67.44% 63.82% 66.15% 66.93%
Set 4 62.95% 64.25% 64.77% 65.13% 60.26%
Set 5 66.23% 66.75% 65.97% 71.17% 58.70%
Set 6 68.23% 68.49% 62.50% 68.49% 61.20%
Set 7 62.08% 62.08% 63.64% 64.16% 60.26%
Set 8 64.60% 64.86% 62.02% 65.63% 58.91%
Set 9 64.27% 64.78% 58.61% 70.44% 58.87%
Set 10 63.75% 65.04% 66.84% 67.10% 59.38%

Average 64.40% 65.12% 63.54% 67.40% 60.51%
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(Table 8) Empirical study McNemar test result

ANN-DA ANN-LR ANN-DT

N 1294 1294 1294

Chi-square 12.540 9.552 5.568

p-value 0.000 0.002 0.018
g T Ao FHAS HREY 9 3o} ol gE Ag Hol g FYE 12% 28 A7 (F
Artificial neural network = E©] 67.40%2] Hit L&) E Ak ol o] AVIVF F8%s
ratios KolH 5% A5S BATH I 4 At a3 54 ¥ SPCY) TSt
ANN 299 Aol t& meae] HlnlofA e AL e EdE0] A o] HAS
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Abstract

A study on the prediction of korean NPL market return

Hyeon Su Lee* - Seung Hwan Jeong** - Kyong Joo Oh***

The Korean NPL market was formed by the government and foreign capital shortly after the 1997
IMF crisis. However, this market is short-lived, as the bad debt has started to increase after the global
financial crisis in 2009 due to the real economic recession. NPL has become a major investment in the
market in recent years when the domestic capital market's investment capital began to enter the NPL market
in earnest. Although the domestic NPL market has received considerable attention due to the overheating
of the NPL market in recent years, research on the NPL market has been abrupt since the history of capital
market investment in the domestic NPL market is short. In addition, decision-making through more
scientific and systematic analysis is required due to the decline in profitability and the price fluctuation
due to the fluctuation of the real estate business.

In this study, we propose a prediction model that can determine the achievement of the benchmark
yield by using the NPL market related data in accordance with the market demand. In order to build the
model, we used Korean NPL data from December 2013 to December 2017 for about 4 years. The total
number of things data was 2291. As independent variables, only the variables related to the dependent
variable were selected for the 11 variables that indicate the characteristics of the real estate. In order to
select the variables, one to one t-test and logistic regression stepwise and decision tree were performed.
Seven independent variables (purchase year, SPC (Special Purpose Company), municipality, appraisal value,
purchase cost, OPB (Outstanding Principle Balance), HP (Holding Period)).

The dependent variable is a bivariate variable that indicates whether the benchmark rate is reached.
This is because the accuracy of the model predicting the binomial variables is higher than the model
predicting the continuous variables, and the accuracy of these models is directly related to the effectiveness
of the model. In addition, in the case of a special purpose company, whether or not to purchase the property

is the main concern. Therefore, whether or not to achieve a certain level of return is enough to make a
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decision. For the dependent variable, we constructed and compared the predictive model by calculating the
dependent variable by adjusting the numerical value to ascertain whether 12%, which is the standard rate
of return used in the industry, is a meaningful reference value. As a result, it was found that the hit ratio
average of the predictive model constructed using the dependent variable calculated by the 12% standard
rate of return was the best at 64.60%.

In order to propose an optimal prediction model based on the determined dependent variables and
7 independent variables, we construct a prediction model by applying the five methodologies of
discriminant analysis, logistic regression analysis, decision tree, artificial neural network, and genetic
algorithm linear model we tried to compare them. To do this, 10 sets of training data and testing data were
extracted using 10 fold validation method. After building the model using this data, the hit ratio of each
set was averaged and the performance was compared. As a result, the hit ratio average of prediction models
constructed by using discriminant analysis, logistic regression model, decision tree, artificial neural network,
and genetic algorithm linear model were 64.40%, 65.12%, 63.54%, 67.40%, and 60.51%, respectively. It
was confirmed that the model using the artificial neural network is the best.

Through this study, it is proved that it is effective to utilize 7 independent variables and artificial
neural network prediction model in the future NPL market. The proposed model predicts that the 12%
return of new things will be achieved beforehand, which will help the special purpose companies make
investment decisions. Furthermore, we anticipate that the NPL market will be liquidated as the transaction

proceeds at an appropriate price.

Key Words : Artificial Neural Network, Decision Tree, Genetic Algorithm, Logistic Regression, NPL
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