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3 Agent Based Modeling of May Model.

% 1 Simulation results of ABM using May Model (N=25).
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5 Schematic flow diagram of dropping node validation.
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6 Conceptual scheme of node betweenness centrality.

H UL IFEFRRIBVWEZEZI LA E BT EIZLXY b
J—2 BIZRERERZE - LT VWEEZILONDE L
TWa., EAadhEEIE, £<D/ - FHOEEL%Z LT
/—bi%%f%étvé%iﬁﬂ%dwt¢b%
@@5.E%@/—FN?%@%@NX@ﬁ%,ﬁﬁbf
WAENRZDEEGIZED ) —REFTVFVITEHEDTH
5. 7z, 81, BEAFOEIZ K B A AT — FIgEEIZ DO W
TOEHEEZSKLTEY, TOHRTI, EAFuLMELN
TVRERET DL, RAREBIZEWTHREET 2 THAHD
WaHELTWD., ZhE, HEAFRNOBYETHS LM
2, HOZSE TE2HRNOEFETHE-DEDEX
Hizks. 72, HAPOSHHKT ZHENORITTEMIC LS
?Hbf%é#w EEATDEDNS WAL, HEhEET
LIZHEVHEERT, o, HOPSHKET ZHNE —
ﬁ%ﬁi%i?é@@ BRELULTULESIEINEBVWE LT
., EATRMEDOREVWEERELTCLE D &,
b@ﬁ% S TWEHNBIEPOREETMT S5 Z 21k
D, EPEITHEEEZTVWAD TRV EBEI NS D,
8] 1&, A RLMEDKE W EEIRE L 725 A3 EN D
mtbfwé.gﬂééémmxvhv—ﬁ IYTIEDH B
, (K.6) D&, BAFLEINI W — RERE
b?"”ﬂj;:n ﬁﬁ/“hét,‘ﬁtj—é{}lbﬂﬁ‘ﬁfﬁéﬂ b
N7 =2 & U TOMAEDEEY A2 B T3, Earduik
@k%h/—P%%%bt%éd,$@ﬁfizy%7—
I DRADBITF SN, EED . — KORNAHEZ THkED
HPFBAEIML 7z e Bbhdh, (M. 7) OBEEND LS
2, EAFDEDNE W — R HERL T, e Y
A7 BBHATET VAW, Wﬁ®ﬁ%bﬁ%<&éém%
BIZAESERZIEAT D Z LI ZHEDRHS7-0D
D A HEAT $m%@hﬁttf@kﬁf%é(l6)
BWT, B/NOEA $Mﬁ@/—b#bﬁéﬁﬁi%£é
nNa{nEEL, ROESN ¢mﬁ@/—%ﬁ%@km£
MBI amnEES. £/, (K. 7) 1%, Hfhiz
P@uya%ﬂ%?%%tm%bmwt%®$ﬁWﬁﬁﬁ
DAL, BB OEERT.
(. 7) ©&SZ, B FE D Tl OEeE % 13l

Difference in
number of
defaults

Betweenness
Centrality

EN|

Contrasting scatter diagram of Number of defaults and

betweenness centrality.

1
BC min.deg degres degreer cer graph PR

8 The validation of explanatory variables effects using Ran-
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9 Partial dependency plots of explanatory variables.

% 2 Top3 parameters of Classification and Regression trees.
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11 The validation of explanatory variables effects using Ran-

dom Forest.
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HBELBREZDTIE RV E WS KAV T, DR
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HIBRU7z2y hT =228 Téﬁﬁ‘fﬁLfﬁﬁ%ﬁo 725 —2X
Yy FEAWTHEAEZTT 572, T— X & v M,500 O
BEAXY hT =20/ = FOEDTDIZDOWTY v 7 Hlkk
EEEL, X512, ZOHIRLZ2Y T =222\ TJ —
WZHHE & e Sl I L 72720, — DDAy
N7 =272 250,000 FDTF—X Yy FEFEILTWS.
REEIZ £ 97,250,000 DT — &2 v b D4 (125,000 4)
EPEIT— X, 0¥ (125000 ) 27 AT =&Y
L C,Random Forest & THHE DB Z FHIL 72 & 2 5, 5
T —R & ZDTRUBEIZNT 5 2O FBEIRED 0.99,
Y- REHAEDY 0.185 TH -7z, D & D Random Forest
BIZEDEHEEED 7% (M. 11 ) 12, BT — &
t?‘?ﬁh‘v—ﬁ IR U777 70—H% (K. 12) 1ZRT.
BETE D EH - 7-DId " page rank” TH D, IKIZ[E
ﬁ“? MovdE (eveentness) |, dEfEH LM (closeness)
D)V IHIRETOEBETE > L L EEENE - 72
A FUE (BC) 34 BHEWIRERICR o 72,
I, BT — R OBURAFE LT Ay T — 2 O H AHHE
ME LR 2D TIEBR VD & WD {REH % 37 T, Random Forest
BT —R, TANT—XEERUEXY MT—=27D%
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10 Classification and Regression trees.
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12 The comparison between train data and test data.

% 3 Correlation Coefficient of Random Forest on same net-

works.
Train Data 500 1000 2000 | 10000
Test Data 500 500 500 500
RF Correlation Coefficient 0.85 0.94 0.97 0.99
RF Mean squared errors 0.680 | 0.472 | 0.309 | 0.204

OEMFHUT, BT —XOBEZEZTHRIELZE Z 5,
(£.3) O BEERIZR -7 FER L LT, IRE0E © Sl
T—RDBHE L R BIZE TRV R 2o 72,

U URD S, ABGEIZRA—3*y N7 =27 TFH, 7 A K
BEML TWAE 720, e dgHzERB D70 < HAHED
EHL o TWAD T AW ARG % T, % DRhE D
HPEBCE R A RGEL 72 & 25 33%~35% 2L L, T DAL
HEREVEDT 6 HFEDEBEBNIEIL TV ZD7D,
F—ky hT—=212k2 ) Y IHIRED v b7 — 2 {51E
IZ & % Random Forest JED P, 77— X ZEIPWUNR 72
O TN Db h o7z, ZHid,Random Forest 512 &
5 [ERSHT T, ZERARO FRIDONEEEZ & 5720, [ —
DY NT—=ZIZEBTFHPRORTVEDEEZ NS,

ara o

=52

37

ﬁj\

% 4 Correlation Coefficient of Random Forest on different net-

works.
Train Data 500 1000 | 2000 | 10000
Test Data 500 500 500 500
RF Correlation Coefficient | 0.39 0.37 0.35 0.32
RF Mean squared errors 1.091 | 1.105 | 1.124 | 1.155

FIT, 2Y M7= DEWIT KD FHINERED 2 B % MGEE
TE5D, BT —RETANT—RDAY VT =2 %2
ATHGEZ T o7z, TDRERZ (R 4) ZR$. WAy
T — 7 DRHZHAT, FHIMEREDYE B 72,

8. EXR

AETIX, AFFEOZEL RS, SEEEREOE RG]
2w N =2 ETIVT, SElEEE O AT O MDA L
P (betweenness centrality) FD & v b7 — 7 515 & FHE
B LoD o 7 W BEAFUETZ T TR e D 2
TARHHTE RV, 270, mEEduE (closeness), IREL
futvE (degreeness), FEE X2 hLHLME (eveentness),
7°Z 7/ (graphcent), AYXEL (in.degree), A E D
W (out.degree) , X—Y 5 7 (PR) DfgfEZEMA 2 Z
ET, AN EA ETA2OTIE RV L WS REHE T,
L% U,CART #K* Random Forest %I & B¢ )E
EHTH, FHBEICESDEDH Y, —EDOMMAR 5 i
Motz 22T, VU IHIRED Ay T — 2 fafEERfio 72
MEEZ T2 7205, AU ARy b U — 27 TIIEHETT— X OBUHK
FUT, AN ELS o7z, 72, 2y N7 — 27 D& S Hifi
T — R &l o ZBGEETIX, PHIVEREANE B 72 T D5 ITH
WMEEE UCEY 2R e Ebns. 72, KBGEETIEAR
DEETT — R %2 DD Z LN TE S728,Deep Learning T
DIRGEEZE M A 7. F DfER Deep Learning TOFHIDIE S
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% 5 Correlation Coefficient of Random Forest and Deep Learn-

ing.
Train Data 500 1000 2000 | 10000
Test Data 500 500 500 500
RF Correlation Coefficient 0.39 0.38 0.35 0.32
RF Mean squared errors 1.091 | 1.105 | 1.124 | 1.155
DL Correlation Coefficient 0.47 0.48 0.49 0.48
DL Mean squared errors 1.039 | 1.032 | 1.037 | 1.032
. f‘\/. - 4 /‘ A i P .';\“,'kl p
v’ 4 ‘\t’\}\nllv v "»’\.A.I'.'\.'!“V\_ g H N AR ‘/\1/ k '\’\MJ\' VA,
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Horizontal: node number, Vertical: number of Bankruptcy
wide and dotted line: test data, narrow line: prediction

13 The comparison between train data and test data using

Deep Learning.

7% Random Forest £ & O & BWHERETTHIT 2 Z & H T
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T=REFHT—REWE L7 70—H% (K.13 ) I
AU 7285 X — & % LA N2 9 . Deep Learning TRWF
HIMERE % 18 © 117z D Id Random Forest (23K Dropout
ZEMEALEIEUZ A U 7228 Maxout 2 MMATH Y, TDH
KE%BIRT BRMEVNENZ - 72720 Tl Bb
na.

o FENJF: 20565

o HED=v N 500 A5 10000

o JHME{LBEE: MaxoutwithDropout

9. WHmESEHRORERH

AREFETIE, AWFZEORSH & 5B DREF 2B NS, KHFFET
I%, Erdos-Renyi & b7 — 2 THERK U 72817 & & L5
EA '7—7%7“‘}1/’2'1‘%%1/ 2w b '7——7%‘[‘%@53\1‘)?’5:

707 , WA DEHEE X OCRE L ZBMEE %)
L e N X%TU/ﬁfmﬁb,UT®%%
E 157,

(1) BE&BIATS 222X > T, Wk BN
LGENH 5.
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M ETEIENTES.
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