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3.2 234+

3.2.1 2X|AE| 3|7{(Logistic Regression)
A2 FAE FEE5 olF MFY =
fo) 19 B FEGE N0 FRRR olelot ek, olo] et 2A w
mge] FEu% PV, = 11X,)E 83} 2| %

Y, =11X;
odds ratio(X;) = PV =0X) (D

Py, =11x))
1-P(Y, =1lX;)

0dds ratio= Abzlo] dojd &7 1 ARdo] dojux] &S &9 H= FoHH
I W= 0 < oddsratio(X;) < oo 7} E T} Odds ratio®] Weloll 74zt =5 F 3
2ZA(Logit) T+ thazt 2t

logy (P) = 1og(1_7pp) 5

m
= wyxy twzy +twyx, = Zwi$i —wz
i=0

e H$-E=5% H(Maximum Likelihood Estimation, MLE)S £ <=
"%‘6‘}"/}. Z‘JEHTJ—%@HSOH o8 FAE FHLL BE I7)7F AAW 1 Fho] el A
A 7R A, e A FAFERTG FA4te]l Zom, B3 A77F AR AR
PHEEE 2 54 s

Decision Tree 292 Hlo]E]e] oW 7|FE vlg oz F37& wtEojok 713 G829
AIFE =T APt g Fe g A H$-3ch ﬂoﬂ B2 Trzlo] EA)
o

= AL FAHTS 5ol o= ERQ Zo|(depth)’} A o]- 4= Decision Tree2] o
=2%0o] At 4 IS L3} Decision treets Zb ol A 7e§l"i°1 5 AU &
A FeE oo, 54T mE JHo| 52 2 3)3 Bl



1G(D, )= 1(D,)~ 3,2 1(D)) 3)

2l 3)llA fE= B ALgE EA D D.
N,

D

A = FED} jHA AR =82 Ho|E A,
£ Rmesd gt WA AF F NE O AR 4F S8 det e

B (Impurity) X F9)E L=3c}

3.2.3 Random Forest

Random Forest®] A5 7}= O0B(Out-of-bag) Errorgh= X2 3}213}=H|, Out-of-bag
AMEoldt FEAEHY MER FH AN FE2HA F2 tolHES DotH, o] HelHE=S
w2 Random Forest ¥e]FO R &FAA U Z3E OOB Errorzl gl Random
Forest =& 2] OOBY7Py& th23 2},

3.2.4 Gradient Boosting

Gradient Boostinge 2] 7]¢] A% EgE stz FHo] ZFe nd & vt GAHE
R & shdoln B AFoA ARE-H Gradient Boosting &ile]F-2

Fy ()= argminWZL(yi,y) )
i=1
oL(y; F(x;))
Yim T [ E)F(a:Z) ]F(.’If) =F,_ (z) (6)

= t|E7}e3t <4384 (Loss Function)©]™,

7) o1zl wir el el v
8) stte] miHERH FelHo] Uzt 27] o] e nits

9) & E(Impurity)@ 81 HF <kl A2 i vlolert drh 4o SlEAE

o
et
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En (1’) = Erm -1 ((E) + 7m,hm (QIJ) (7)

Akd FAF zate] tisl] 718t 5 Ak Base Learnen)?l h,, (v)& A3 & 4, &= AAE

o S JuElelE sk 2y -S& My ukEeit

3.2.5 XGBoost

2 A7o)A Z8¥ XGBoost L] e e} 2},

ka ) f EF (®)

k=1
K

obngZyz, y') Z (f) )

i=1

flel 2ol f‘% = dug]EoA AAI Decision Tree RHES oJn|3la, |
XGBoostd] =435 YEPAT Regularization terme UF-5
3 Aelsl= Etu|gr) Ak 4 9)A od=H "

=
T=
BAGolt 71E wdlo] A AP Reh: RS

1'.1

3.2.6 LightGBM

LightGBMY 11.8] & XGBoost 2} UVWWE Eg] 7|ute] F2H H3E 71
o]t} LightGBMS XGBoost:2 U} 8tg5 Al7te] w$- &, vlme] Aleae

Ate A, 7 g d xS Aﬁo; HAgstal ofof] WE == R3S Fditie
.% x]—x4 oz _rr,].

LightGBM2 2] F4 Eg] & (Leaf Wise)¥2lS AME-3h
93] ka1, Hl 4%k (Max Delta Loss)S 7M€ gZes
Ezle] o7} oA o v A< 713 Egrt A E S KT oF
= 7He gzxss A&Hor Bda YHdE 13 E =
T3 Ef] £ T dF ofF 48 A2 & 9
ARgel e



3.2.7 & HMEZ(Multi Layer Perceptron, MLP)
g9 BRel 2ol WY LnelF F shbel UEIAEEMuli Layer
Perceptron, MLP)& o12] ©712 74 A4S wsolfe 48 wule] ksl o]

gt & ¢ 3t ST v 2k
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<¥E 1> HaMY
TE A EREn A5 A
Fell = Rk Fo W=t g 0, 7Y = |
% Ay & 9l el & A 79
FEHWSE 3 A W g trel & 2 2
Fe714 i) e e E
FeH A m’ M7Fe we B4 FEo] WA
e & 3 A i
weans e 79 9 -‘ﬂr%i R
SELE el B
VA5 i gl d 98 9 Ad = A A5
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oleifetel FE7HA Hite 264129, Ve e B 3BeE JEyT 53]
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M A EEe 9 235509, T AL 9 &5 B 39469 e® YElgen O

+ AFFALS olevrdo® Jehgth F Ak B 46,828%Hdeln Nl H

284751 02 yehgth B Ao T FHuE §7E AR 7|3 BF 7
3k AL S WEsR & JEE |

28 AE a3 2k

W W= H &
0 13,140 95.3%

Ze] E [ =} 2
T = A 1 640 4.6%
0 9,276 67.3%

1:15;1\‘ Ho ow >
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<I 6> O|YNE ZX|AE 3|7 2A Zu}

Estimate Std P(>|z)) SAH]

Intercept -2.297e+00 1.826e-01 < 2e-16 *** 0.100
Fd 744 -4.363e-05 2.963¢-06 < 2e-16 *** 0.981
M T -8.088¢-03 4.702¢-02 0.863427 0915
- AE 1.615¢-03 4.288¢-04 0.000165 *** 1.001
N AE -1.704e-04 2.757¢-04 0.536632 0.993
7H A& 1.540e-03 6.814e-04 0.023848 *#* 1.001
Z A 6.237e-07 7.698e-07 0.417801 1.003
% 24 -3.134e-06 5.083e-06 0.537495 0.999
Fe WA 1.269¢-02 8.884e-04 < 2e-16 *** 1.012
FEA By 2.945¢-01 1.227¢-01 0.016357 *** 1.342

432 EATC 2X|AE 57 E4 Ao}

o] < 7> AT 2X 2 AN 235 vEhdth 4 23 44
o] FE 714, 7bd <, 7 AE, VH &5, 7 A 5, 7Y WA o] A
Ao FofstA YErsETE

e 749 A% v STk Fdls = SAH = 09998 fHaste] FE7HA
o] A& rE FH L A R Aoz YEyth B3 7 0 19 Sk
TS =3 A= 06979 HAaste] 7Y U B2 TS A ¥
o 7h 5]t Skt FEE ved Skl 09979 gkl Vi A5l
solETE FU S xSk feth 7 AFo] v kel FEHS =S4
£ 09920 sl FhF A Zo] HoldSR FEg vEa gt Ao® ek
nPIA 2 F A7 vk SotelH e S ml=d S4M = 0.999u) FhAste] F HA)
7 EoldrE Y5 vikskR] Feth v b A Eo] vkl SUbsHH FElE wiE
& S = 1003 S7kste] 7hE A|Eo] soldeE FHE viEste AR UEk
oh gk Fu WA E vkl SR A FuUs = 4= 10079 SUkste] T
HAo] Fd4E FYZ Estas} st A o2 ey o)F B d3e &
AR FEMF fFonet IS A= SHHAFTHOR HolEE AFEste] v
Ay 2ye AL&staat gt



= El M4
Estimate Std P(>|z)) SAH]

Intercept 2.569¢-01 5.892e-01 0.66286 1292
Zd 714 -2.357¢-05 9.513¢-06 0.01324 0.999
b -3.603¢-01 1.447e-01 0.01276 *** 0.697
b A& 3.553¢-03 1.299¢-03 0.00622 *¥* 1.003
N AE 2.123e-03 1.036¢-03 0.04043 ¥ 0.997
M A -7.953¢-03 4.280e-03 0.06314 *** 0.992
%= A4t 4.343¢-06 4.116¢-06 0.29135 1.002
% 54 -6.175¢-05 2.147¢-05 0.00403 *¥* 0.999
e 6.997¢-03 2.153e-03 0.00115 #¥* 1.007
HEak B -1.622¢-01 3.379¢-01 0.63130 0.850

4.4.1 o|Eicte] Mileld 2 M2

2 AT 4 vilgd 2359 HA stelHIetnEE &3 Mean Test Score #k<
2 oAU E ydsidon, M w2 odFH S Ad 232 MLPR Ao = YEyITh

MLPR& 2 GridSearchCVZH S-S %3l ‘alpha’®} ‘hidden layer sizes’®] A gk T3lor
'alpha’: 0.01°] 3L, 'hidden layer sizes': 300¥ ™|, Mean Test Score : 0.953284% e 713
2 458 s e

Random Forest®] stol¥oiein|8l= A ea WAdsk7] s Ui-o zlolg 2F3l=
‘max_depth'®} 2 E2]] /45 A= 'n estimators'S AR T B4 A3 A 3
2} B = ’n estimators‘ 7} 100°] 3L, *max_depth*7} 15 wl, Mean Test Score”} 0.845824 =
e

At o2 FF{o} s|lAY Gl Hold dFAd S 3 3l= XGBoost= ‘max_depth’
9} ‘n estimators’S lo|H olgtuE] 2 A 5] 2 13) ‘max_depth’Z} 5, ‘n estimators’Z}
3009 W] Mean Test Score’} 0.8467= L}E}GATE.

LightGBM2 Ez] Zlo|E XA 3l= ‘max_depth'2} o] wal A %= Weak Learner?)]
& YERH = 'n_estimators'E slo]H I HZE Attt B4 A3} "max depth’7} 5
o]3l, ‘n estimators’at©] 2009 W] Mean Test Scoredt®] 0.841039= 7} =A UelstT)

13) o] ete] XGBoost®2 A3} ‘learning rate’= =5 YA 0.12 YeRS
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T222 HelHAM oA =& de5S e €12]5<9 Gradient BoostingS 72} Q 2}
(residual error)ol] 8l E<Fdle M2 5715 F718H o] S 93] Gradient Boosting
ndo] EglZlo]E A= ‘max depth’ e} A ER] Q] /NS A= ‘n estimators’ S
slgbu e 2 X F sttt £ A7) Gradient Boosting® & 2] 27 320l ‘max_depth’
7} 50] a1, ‘n_estimators’Z} 100 |, Mean Test Score’} 0.84123°.2 UE}IT]
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o} < 82 o]l 7} Mean Test Score E3F M4lelyd 23 A3E Jepdt
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MLP ‘alpha: 0.01, 'hidden_layer_sizes": 300 0.953284
XGBoost 'max_depth": 5, 'n_estimators: 300 0.8467
Random Forest 'max_depth: 15, 'n_estimators: 100 0.845824
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Decision Tree 'max_depth: 5 0.835316
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2 et ojalely 23 24D
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£=2171ke] Random Forest, XGBoost, LightGBM, Gradiet Boosting, Decision Tree, MLP
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MLPE.& -2 GridSearchCVA 5= 53l ‘alpha’$} ‘hidden layer sizes’®] A 3ke T3
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A Study on the Trend of Loss Avoidance in the Housing Market:

Focusing on Machine Learning Methods

Eun Mi Kim*
Chungbuk Research Institute
Sang Bong Kim**

Department of Economics, Hansung University, Seoul, Korea

(Abstract)

Behavioral economics has emerged anew, claiming that 'errors do not occur randomly, but
are limited rationality, which is a predictable mistake.' In other words, from the point of view
of behavioral economics, we define that humans can make biased judgments by relying on
the heuristic rather than making decisions by rational and reasonable judgments. From this
perspective, the domestic real estate market has continuously developed behavioral economics
research to explain the behavior of economic players in the housing market since the early
2000s. From the perspective of behavioral economics, this study attempts to identify the

factors of decision-making on housing sales in each group through quantitative economic
models through logistic regression analysis and machine learning models such as Random
Forest, Decision Tree, XGBost, LightGBM, Gradient Boosting, and MLP. It is also different
from prior research in that it has applied a metering economy model and machine learning
model to build a more predictable model of decision-making on housing sales. This study
established the most predictable MLP model for decision-making on housing sales in each
group, and the analysis showed that the loss group did not sell the house as the housing
price rose, which can be interpreted as a result of the tendency to avoid selling and retain it
even if the housing price is lost.
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