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Summary

In order to avoid the risk of bankruptcies’ succession in financial institutions, research on financial transaction
networks on systemic risks has been active globally, mainly in Europe. In this research, we propose a new strategy
to reduce the bankruptcies’ succession at minimum cost by constructing an inter-bank transactional network model
composed of Erdos-Renyi network and Barabasi-Albert Model considering network property. As a result of the
verification using agent-based modeling, it is verified that financial assistance implemented to stop the bankruptcies’
succession will eventually increase the succession, and We clarified the importance of selection of financial institution
implementing financial injection. We also show that eXtreme Gradient Boosting is effective as a method of selecting
financial institutions and propose new strategies to improve accuracy.This is a major economic effect in the sense that
it proposes the risk indicator that aims to improve the certainty of the investment of public money by analyzing the
properties of the transaction network analysis of financial institutions.
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i?f‘a&(b AT FRUDEAYN S WIS S A RND BRI
BRI R > TV B . BB D2 T & 1A EP»L\'T%@
FHBEREUE, 10 fE DRy T — 27 TOMELED Y T,0.292
Thor-.
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Maximum betweenness
centrality node

1

@

Minimum betweenness |
centrality node

9 l@é FMEEZER U2 b T — 7 LA R ED /NI
— RIZED ) — AT LY, A DR S
L‘/"]\ IEFED ) — RIZRNDHEEE 52 5.

Difference in £
number of
defaults g4

Betweenness
Centrality

10 BN HDEE ) — REIBRIC & 2 e i SH8E S D IR . #it
T A R D 2 B, RS . E TS 4
IR L T EARZ T 5 N5,

4.3 Ry I\U—O?E‘E—‘%G)ﬁﬁ

B fe DEEE % TR B 72 D12, A dutE 72 1 CIEkE
HHTEIRWNZ Wb no/2720, %Z’LU\%U)?E*EVC AT
F B IEA R A % Random Forest i CHlE U 72 HlE LU
7RI HUME (BO) | sE#EHuiE (closeness) , ¥R
FvE (degreeness) |, [EA N2 MUHUME (eveentness) ,
7' 7l (graphcent) , AXEL (in.degree) , bl &
DRI (out.degree) ,R—IF > 7 (PR) D 8 FifH (
11 OOV OE Flkk) THEH,10{DFy T —2
TR UMGEZ FEAT L, IZIFAFOMEA % R U e L 7z
10 784 — > Random Forest %12 & % 28 HE B & D15
MDTZ 7% K11ITRT.

X 11 OEFEERE T, el gaduit (BC) A3
B RWMEIZR Y, FENTHEARZ MVt (eveent-
ness) ER—=Y 527 (PR) OEBEEREN2/Z. 20D

A RO DB I AR S Eh 0 72 A%, £ DD
?51‘%&:1‘%&0)2—?71)‘37)67}0 FTIRBNZO, 10 fH#D 3w b
7 — 2 FNFNIZOWT, CART BiARIZ & 2 MEE%2 17>
7. T OMGERERD EA S 3 2ODALETE £ 112,
CART BfRODUV & D% 12 127,

= 2T, R D 72 DI AR D IR T EAI# S D ATy
VAR .87 A "ﬁ‘ﬁ?ﬁ' IDWTERELZN, RIE
DRBRICEBOEIITIES DAL, —EHER R
7z v%bOD%*%?b\bE'C% b— NIIBEA i, AR
B, NR—UT VI RBESTEY, A LA D1
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0w
700
&m0
5000
00
00
20
1000
000 I
'
“BC windegree moutdegree mcloseness mdegreeness evcentness

agraphcent mPR

11 Random Forest {512 & 2 ZMEEED 'S 7. Hithld £ E
TR A rRUDE DR S A BE T E AN E .

#£1 Ef32ODIU ETO CART BIAIZ & 2 MGEFREH.10
DY NI =T THREEL 728 2 A, fix EALO S UIZ G
D, R—=Y S5V NIRESERN DS, BREEE L 13—

ULTWVARW,
Iy hT—=2 | 1EH 2 B H 3EH
1 BC out.degree evcent
out.degree eveent
pagerank eveent pagerank
3 BC closeness | clossness
BC
4 in.degree BC in.degree
out.degree
5 in.degree | out.degree | clossness
pagerank | pagerank
6 in.degree | closeness | degreeness
7 in.degree | closeness evcent
in.degree | clossness
8 in.degree evcent eveent
pagerank clossness
9 in.degree | out.degree | degreeness
closeness BC
10 in.degree evcent clossness
evcent

BEBTDEIVENHD LB DNo7.

5. BWZEBICE DMIEDZEHD TR

RETIE, BWEE 2, 2 BT — 7 8D Sk
DY A7 % FHMId 2 SR E REET .

5.1 Xgboost ;&IC & BHREE

HNRD & S ITARFETIE 10D XY N T —2 % fi>T
MELZR T 7208, TNEND 3 Y N T — T 2RIZDOWTHE
—ZRZMEAEENT, 2y MU= T, BHAR L
UTOBMRIEEIZR R > T\ Z2C, DRy b
= EIL k5T, SRR TR EREiT -2 LTE
4TS Z L THENENLZDTRAVHE WD REH%E

R2 Xgboost T & B ke DB DOMGTAL R, BHfiT— 4 1000 A
DO THEREEDME EIZBE>TNS,

BT — 4 500 1000 2000 4500
A — 4 500 500 500 500
spearman 0.32 0.39 0.40 0.41
kendall 0.23 0.28 0.28 0.28
pearson 0.32 0.38 0.38 0.38
¥ 2 FgRFE | 0.00030 | 0.00029 | 0.00029 | 0.00029
pearson D p | 2.12e-13 | 2.2e-16 | 2.2e-16 | 2.2e-16

=3 — NHIBRED ST T HREH L 72 Xgboost IEDIREE
FEIR. SEhk ke R ACE RIS £ D L TN D 2 &

T AR EL, MEEEIT o 7.
HffiT—4 | 500 | 1000 | 2000 | 4500
A —% | 500 | 500 500 500
EER 0.62 | 0.63 | 0.67 | 0.67

NC, MEEZ T > 72, BRI 10 DRy v T —2 D
SHLOMHZEHRMT— XL U, RV D 1 D% —& L
T2HANTHD. ZDHRAT, Xgboost 2 & > THELEZE
fio7. 22T, 10Dy N T —2 55 9 DT —
2 afERT S — AL 10 FED 2 7280, TD 10 BID}E
HlfiZ R21TRT1 D203y T —2 T —41%500 &
% DT, BT — 213 4500, FHHT — 2 1% 500 (2725 A3,
T—RBIZEDEEIZENHEINE DI DERIET 5720,
i — &% (500, 1000, 2000, 4500) D 4 /X% — &
HIU 7. 28, Xgboost iED /N T A — & (%, ( max_depth: 1,
eta: 0.15, nrounds: 150, objective: reg:linear ) TH 5.
2 DRDO LI, BT — X OBEHEDPT I LD
ARNVEDER T E 720, AL TIE, W e L T»5 i
DFGEINKEINEDTH D720, MR %2 TR T—RRICHER
T29 DD TIHAR L, KT & H#E % P U, ROC hif%
T AUC TRHIEIS 2 FIEZR MR U 2. B, / —
REZHIERYT 2 Z L& > T, EIMAGESEDIEINT 5 £
DEZNYS, DFED EZBPBLONEADTEEDD 2 EIZ
U, 77 ASEMEE UTHEE%21T > 72, 5 BITIEH
BRIZ Xgboost £ % VY, TORERE £ 312, HfliT— &
234500 fEDFEERD S B D 1 D0 ROC Hhifgz 13 12737
TREB, MEEE K2 LAKIZ 10HDXY hT—205
9 DT — &R % ERR T 27— A% 10 FiEDH 2 720,
TD 10 BIOEEEEHEAL TS, 2D 13 ® ROC
AR T, IR 0.53, e 0.78, IEEH 0.67 NEK T X
7= 2k, BIRMEE 21T/~ 0 Y AT ¢ 7 [Ak# Random
Forest #%,Deep Learning, CART % & O € m W FEEE S
NTW5. 28, Xgboost i£D /3T A — &%, ( max_depth:
4, eta: 0.01, nrounds: 100, objective: reg:logistic ) Tdh 5.

6. & =

ARETIE, RRFDOEE % BN D . SRl OB S
G N7 =2 FTIVT, SRR OBHE O EH AT L
M (betweenness centrality) SFD %y ~ 77— fgt & #HE
DB Z LD TS, WS AU 72 1 T E 0D i B
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<696.924 2696.924,
=95 <95 <175 2175
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<0031 =0031
k&Y
<0041 >0.041 >0002 <0002
[ 2
<1187.331 =1187.331
/s N
n=24 n=110 n=5 n=30 n=147 n=150 n=28 n=6
006 + 0.06 006 —_ 006 006 i 006 e 006 006 —
e I T E el | oee] v w] B | w] T
1002 1 ;] Ao.ug 1 % -0 og Ao.og 1 % ,0.02 1 ? Aoog 1 i 0 ug — 0 ug !
-004 e 5 004 -004 004 o 004 H -004 004 004
12 CART . fx EATIZEEA . Z AN A S8, EA R MViE, R=Y 5V 7 BB LTV,
7. WERESERDER
\\;i“ ——
S — RETIE, RO L SHRDERE2 RS, K5
3 “‘x]\ Tl Erdos-Renyi # 7 —2 & Barabasi-Albert € 7 )V
N THERR U 72 8RTRIE R HGE 2y N — BT IV EREL,
\ 2 NI —=IEMED D 21T o 72 X 5T, ke DS
SURELU BB EOMEEZ2 TV Y hR—AET
VYT TREEL, AR ORER %257~
13 — REIBREOERHE ST AL 72 Xgboost DR () BEBEH24T5 Z 212 &> T, BbesES8h s

AEREERIZ & % ROC iR, Al i/, Rl I3 R s i

EHOBMPTERN, TD70, mHEFME (closeness)
g FME (degreeness) |, BB~ hbdui (eveent-
ness) , 77 7dutMk (graphcent) , A¥RE (in.degree) ,
SREC (out.degree) , X—Y T 7 (PR) DIEE%E I X,
MRELE % 47> 7. U U,CART #A*% Random Forest %12
FOMARBEEZRTE, RBEICIES>EINHY, —E
DIEFANR ONB o7, Z 2T, DXy N7 —27
BUZE T, 2B T — 2 28T —2 L LT Pl ZTS
ZETHEDN ERZ D TR L ARG% ST, B
(Xgboost %) %475 AREBEL, EAdotEZ T % H
WAL VE, BVHEE TS0 ST Z &
MT X 7. Xgboost L, BT — & % FAWTERE Z2470,
ZTOFYEER 2 FEZ TRERICEADFEL ) KT Z
& TEHBOZERER %KD, TOMREEMAE LT THE
ZA EIE5HDTHSB. Xgboost i Tl RandomForest
EEFARRIS, BRETNEMFES LT, Bl HHEDL S
ANEGARETH Y, AUER RIBAEIZIRN WS HEE %
FoTWwWaELDTH LM, R THRHAL ZFEEZHWS
ZET, AOVKEE THAEDHEHEEZHHT I LN TE .

BIGENDHDB.

(2) Erdos-Renyi + v k77— 2% & Barabasi-Albert € 7
VT, AE DB E T 2 3y N T — VeI R I <&
b4 5.

B) BB =17 > @A 2 X3 ) — ROEAFL
VEIE, BHED %+ FHT 5 Z e N TE Y, T4t
DAY NI —IEEZEBIMUZT—2% Y &AW/
WEFEZITO ZETHEZM LTS ZENTES.

ERd (D) I22WTHE, g e OB 2 (KIR S ¥ 5 HIT
1O BB, WL IV A7 8H 5 2
& RMELL . (2) 1IZDWTI, Erdos-Renyi % b7 —2

- K/
.7

& Barabasi-Albert &7 )V T, BAEDH S EET S 2w
N7 — 7 ENET B I ERREEL, BTS2y b

7 — 7 S % B 5T U 2L (3) DWW T, BlfE oD T §H
ERINIE2V AT 2T 20D HKE U THEKF
Bz LB FHERZEL, Xgboost % HWT, BEODM L
wHER L 72,

FEERO LB T 2 AME R ZIEAT 2 E LB
31 f7d 720 1,400 (M, EARBERTE MEKIZ 117
&7V Y 2,000 EEBEDHDNT WS, EBAIIE, ke
UTUE D EREDEEE N K X < 225 SRl U
TESBIETRD & BHRARD 555, A
DEIZ & B FRTIE, TOHFEEN+ 45 TIERD» > 72
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AHFFEDFERIZ & > T, HkE OEPEAK & < 72 5 &t
BB YIRS E DR ESRFTE 5. 2, [5 AR 08]
52 &2 ERBEBEDOE RG] XY N T — T S ORMEZ,
RNIEROE AT 2 HEFENEDOR EE2K S Y X751
ZRELU TV IEKRTREDRITR TV,

WIZ, SHOEME UTIE, SElidry h7— 7Rk
HHU, e OB RN v TIVISAVERZE
D THEE & 1T > 7205, BEOHREMEDFEDZ 2B L
EETV VT, Ml 2 REIEDR I LEZLND.
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