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LAF, 12007 151 EW9) I X0 Pk IREZLT2A) (Mandat de Protection Future. LA T,
"MPF" & B53) NEAENY, BRMA X — A KO ARAOFFIOH CIRE & B %
W S 5 80N AARDIEER POET VLR Z 724, 2015 FFI2IE, (EEO@EIL, Ir
DX AR B G T SR A AT B9 S e iEE (LUF, 12015 FEEfEE) L v

9) DHIE S, EBSAENTEAE R D HARERSR E OWIRIZET 5, AHOBklL#EE
BOMfE & L CBEE SN TR Y, 2007 FEIETIE 2N EREO AR L L CHIZ S,
g & e fass e R E RE OB AR L e o TN D,

MPF O3 J i 3HitER) <, HIEBRAALARE . Ak 2 in s o 7210 o &b il
DARPEERFICET 2BADNE D S RERTH Y (2024 48 11 HIZ X 90K Aafi) . H&IC
BITDBEO—R L En T, HIE L AEGEER TIIATEA DR ESLHERI 2 EE
WA N D b DD, FABEFFER MPF CTIXATEANEGETF = v 7N LD
W<V, ZD72, BN CTe a3 B I B 53 2 dEAIRERTE  (mesures de
protection juridique) ~DOBITEZRELRL SNDH Z B, A & L CORRNTE
ST a2, FIRHEDS ) EHEZ 1T U &9 DR EHUIRIC R 5 70 £, #ilkit 72
b & STV DY, 29 L7akdh &8 A OF TRt 2 el gt L. B RIS
CloOHIEZ B LG5 HEE L, @A EOREEE 2185425 5 2 CRENEREAET D, 7
T AIZBNTS MPF 36T Lo HRICHEEEL TV D DT TIZRWnas, RFIE A F— 24
CIEN R E O M T ROBIMR, BEPEAVRE OB FHE IR AR 2 S ol EREHCIE, B
AR FOELFRN D72 e, AR TIX, 77 v AEEHIEORIH L LT TR
<, BR277o—F 2@ U CGREROSZ L LD DHIkS L LTHEDSIT D,

1.3. #FZEO R E ik

AFOBWIX, B2, BRE T T 2O REEE M ERERE L2 ZA002Hg L, 20
HENRE L ER LOMEENTH T2 L 2h D, WS IERARIEICE EE 6
TERE - ST - RIRIC K D EImE TRl — A e & RIEEIBIZAN 258 FB A&

8 Loi n°® 2007-308 du 5 mars 2007 portant réforme de la protection juridique des majeurs.

O Ipds. MEARMIERIZOWTIL, 2016 FD 27 LA - LA Ry T 115 (Loi n® 2016-87 du 2
février 2016 créant de nouveaux droits en faveur des malades et des personnes en fin de vi
e) THlEBIESIN TS,

10 Jean Hauser, « Présent et avenir du mandat de protection future », RTD civ. 2013, p. 8

7 ; 1d., « Quelques chiffres : ONFMP, observatoire des UDAF », RTD civ. 2015, p. 586

1%, 2009 FFELARE, FEMAFESHERNTHIN L T\ 2 SAE TR T 5,

I Cédric Hélaine, « Mandat de protection future : le registre spécial dispose enfin de son d
écret ! », Dalloz actualité, 26 nov. 2024 ; Aude Denizot, « Vieillissement de la population —
Protection juridique des majeurs — Droit au répit », RTD civ. 2016, p. 196.

12 Sophie Coll de Carrera, Le mandat de protection future, thése, Montpellier, 2016, p. 233
s. ; Valérie Depadt, « La fin de vie anticipée », Droit et cultures, 2018, p. 113.

13]. Hauser, « Quelques chiffres », op. cit. (note 10), p. 586 ; C. Hélaine, op. cit. (note 1
1).
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te, AT, BALWEOSIE I A2 B E 2 T gk BEE&E H0ICHR 2 7o HER R HL R
PR L. Ml OB CIRE &SRR A WL S/ ENER 2R T 2, F I,
HERIIE L & ERERA A2 FA L, BN A E 2 5>, BAROERIEOUEICE T
% BARI 72 5t 2 R,

ERMFEOFES UL, FAREOES - HIf] - FEd LOBTER. #etT —4% %
IR U CHBHERBLIE ) B o 247 5 A E 2 .0 & 975, £z T, N U ORE
WEEIAE#E A (Union Départementale des Associations Familiales. LT, "UDAF" & §9) ~0D
PEZHLY ?EJE:BJIU“FJ%E@ Ze i@ U7z BB OUEEIZ L 0 | SIEEH OFERER AR LT,
INHOEEZ S &I, EEERCHS - B A2 B T2 T ATV i EE
DI ZEIRRET D, [TBEE) BEEE i & LIoBERrS 52 & TR i & /5 OMS 1
i OMHERIRFEICEI 3 2R MR 2 7R 3 RIS, ARFEOM AL & 5,

F2E  BALRIEDOHRR L RE

2.1.  HAOHIEDOIBUR &40

2,11, AR R EE O BLK

2000 40 BYESIEIT & 0 PhAHII BLIE S 3072 a1 AL EE I, AR O HIEiE /) DR EE |2
JE U T « TRt - #liBhD 3R (7 So~155%) DIEN, RABT MR h 2 H7 2
B TRER D% RN A 184 T DAEEZ RGIE b Ok S, B OREDEE, 77
TOIEH, 7 —~=T A4 B—2a b ofEE | 1ERORNREDIE & OFfH AR RIC
WA HITWDY, AR I EREOFAAEIL, 2010 0K 17 25 2024 FFRIC
(% 253,941 FRIZHEIN L7228, SRJNE SiinE 3 & kb 2 ERIHRITIR & LT 5%Hi#%1
EEFEoTnale, FIAEELHTERICIE, BERD LB, WL BROEMES & A
HoORE S, FHZ L OE—IRERMEARN = — X ~OM LIRS 2L ERH D, %
RADBMES ZDO+RETRE B L, 2024 FFEICITERE RABSIEDRK 2 8] % TR
LT, HEMEO LD 2EIE35 8 BN Loy, mRERAN 33114, 2D 1.0%) 13K
RELTIREMNTH DY,

2.1.2. AGFEHIEEDOIE R

YOI OFERIC OV TR, Frbak=REHEIL= KB IEBH [HRAE% LHE —EO MG &
FEE GE 2] (B2, 2014 4F) 116 HLLF &M,

B UNARBEEZIED TR A Ofifin (SETHR) ] (XA XV, 2017 4F) 4 HLLF,

1 EEmBH T FERRFER - AifeiEG)12 B

7 ECH T R R R ER - m%&mmlﬂi
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2006 FEDOIFFEESIEIC XV FHRAGFEOHI EER AR Nl Sz b oD IEE A
BOFEFHIFELE LRV, REIFEDOEFERFLAEIE 2024 FITERM 20,391 LM SN TE
DY BEBIMEMICH D OO, ZOBTFICIEFETELEENDI 0. FRIEFTOE
BITHHR TE RN, b o b b BUER REIEOFER P SII (BF 6 4- 41,841 1) 21 &
UL, FREFOFABBIIEAR L L OUMURIZE EE-o T 5, ZOERITIE,
FUBS AL PR D AR W] S R0 588 16t D BB RHI O Rl & W o 7RI EERRRED H Y . S 61T
IXENPE - EHEE RSB 280 = E P OF SR IO B AR O K E S L8 Lo
Lo TNDR, T 9 LIZHIEMIBEEED | FRAEXR & L CORREE L EHIT T 5,

2.13. RFE&MY— 2D REH

I, RFEIATIIREAY —E X (EMOZWEIC X O REEGINFRELE 2 D) 2E8A
L. RADRH72 e 2 AT 2B CREEANZBET 52 L2 X0, HIFREMK T #
H IS % 37 e C X DA AR X T D, =28 UFI 817, =FHERIT. #
FTAEERIT RN TEA L TV D N2, FRITEITEGNCRE S 4L, BRI L 2R
WRER e S PEGEMERZ R <, FRtEMT L ESEELRFV P —EX 2R LTINS b
DO, FARFEFEESLTF RN RETH L7720, @i TR ANE L < FIAFEIX
FRE I D2,

BEFEEORHSOE CEAR 18 FIEAEE 108 5) 12XV, 1EkDE EEFEF Ll EH
5. FIEH TOMPEEHEL B L T2 RFEE (FEEFE) b OGN (E50H
~ORRHLN X BT,

P VBB FNEIERRE DRGLAGT AFE - REE - 2o REIFERGE (k&) 22-00-4 ff
BRI L HUZ BT DB EL OO OIS (CFRk 25 A~5Fn 6 4F) | (https://www.e-stat.go.jp/s
tat-search/files?page=1&layout=datalist&toukei=00250002 &tstat=000001012460&cycle=7&year=2
0240&month=0&tclass1=000001012461) (2025 4= 9 H 12 HRE),

VRN =F g - T 7w U—RASt TRBEFEEOR A BN 2 7~ 3 T HUE e GO
LRI 137%5800 1 (2023 -4 A 10 H) <(https:/trinity-tech.co.jp/oyatoko/column/148/) (2025
9 A 12 ABIE),

R mEm BT EG R R FEER - BTG H,

2 OHER TR (FRIR) [FRe0BUIR LB [SREIEITIE 44 75 (2019 47) 34-36 H. 43-49
HZMH,

B ZEUR 74Ty =7 [TPRRBEAN] —E2DEAIZSNT] (2021
43 4 8 H) (https://www.mufg.jp/dam/pressrelease/2021/pdf/news-20210308-001 ja.pdf), —
HEREAT RBLA$E4 Fhe)  (https://www.smbc.co.jp/kojin/otetsuduki/sonota/dairi/) , 7§
EERIT TREEAN TR — B R12DW T (https://www.mizuhobank.co.jp/tetsuduki/dairinin_yoy
aku/index.html) (LA 1=, 202549 A 12 ARE) &,

# ZHHERGERHRITOBESEFE YT —R) TIE, 77 A X 0 EARFERS 33 HH
(770D 721388 5H (FZ 1) FAEL. S SITHEHEMEIDIE CIE S SITHN D )
1%, BUTHMORIKEL 77 1T 10 Al 77 0T33 5l LEDLRTWD, =
HEKAGFEERIT [Tk | BS153E)  (https://www.smtb.jp/personal/entrustment/succession/wil
l/charge.html) (202549 H 12 HH'E).
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2.14. RIESOEEA &R (- SRR

EHIR RS R (BER RSRMR) T4 TiE 2024 45 4 A 2> 5l B B O M A3 B G &
o PHERZE (2024 47 HAR) ([ZBW T, OFAT 38 2 SEARMITHER; L > EIEZAT
5 THZ, QHWHRENNR A+ THLIEEZXGE LRANORIEZ B E L CTREFHEIC
SOWTEBNCARBHECTIEHE A 5725 T4 18], @4 1 RIS THIkEE ) 2K H
WCHDEEMNB LT EHETD (28] BPAIBEBINTWD, Mmoot &
TEEOWH L, BB OFE(b, EHAE OB, BEM-CMELSS 72 LB G G
REST 2 ARy I 288 LIEHRIRERLOEBATH S, 41 RIIARAAOE R
TEME & BB G- 2 i B B AR OAERT B & L, BTG Z R/NRIZE EH 5 iR
PEIRH ] 2RI L9 8T 7 2 A D MPF & BIFMERE WS, HIRE v L <K
TLESGORISENIZ LT LR, KRB PEALEL 2 1 5 B2 RN 2 BB R
HlORRGFHAFRE & LT,

2.1.5. HAAROHIEZTS< DIELRIFHK
AAROERDUISOEER LITHEE LRt L L, BHPNIBORE I TEBR Th 5
B, HSRNIEFEE TR L EMFIRAEE S, HH IS 2 U R 7[RRI R IR
WS, ZD7D, BIENSLDA =TT 4 THRHIEL SN AHIEH TH Y . FEIEEFE
EHEMEED K 512, THRERSCH MR EBGOHNFERFE L TlAZ LZHE TH - T

. BHEERED O+ 5 2 S O WEA D B 5P, T 9 LI SUER) - MR RFSIE
%ﬁ-%%-E%#~tx@@%$é@ﬂm$@ﬁ%&%%bof%D\ﬂﬁ&ﬁ%@%
THEROBEERAE L 2D,

B [ W ER] TTBGRIATIE O « MeSTEFE & 7R i —— a1 ) B S %ﬁéfi
RSN B D—%22 ) BAGMES 85K 3 %5 (2010 4F) 166-172 H., LTI TFFAIC

BRI L IETERL) STAnRETES: 387=388 & 0F 5 (2019 4F) 566-567 HEM,

B NBRE TEARANOEER] CAEEIE. 1967 ) 1%, EIZIK)UN’% A0 NHIBIfR = B A
U CERRAEL L, B2k CIEAX a2 Em LoD, HlEL(LIZIXEE
WZXST 2 &) FHEEFRA « U A7 [AREERE R % 7 waé FTo. BB T3
BER AN EROBE LSS ——ER BRI 2 EEBOLE - RELMLDPL 2
(EFHC. 2013 4F) 14, %%E%k@AiamﬂjﬁLéﬁﬁmﬁf JEESI « Yy
VHROFTHEHENED L IR L, HRINTE =z fHalziBo TV b,

2 JFHE TNPO JEHlE RIS 754&@%®ﬁﬁﬁﬁﬁ—— YEFN, o3 BY [ O IC A
BLT] TheNonproﬁtReV1ewl7§2 7 (2017 4F) 77-87 H (MREEO v A 7 %P5
(CHEESTIE L UTROL Lo s #aH0) . ik = = TSTIEBRRIZH T 5 NPO OB OBLIK
& RAIE OB —— BRI SR HEE R & 7 a U [EIY - RREEE O FE6] > 5 | The Nonprofit
Review9 & 1&2 75 (2009 42) 29-36 H (SZIEIEFE TIE NPO OFER LV BEREOER - 2%
MBS S, HIE L OB THICKM SN\ & 215 &8,
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22 77 U ZAOHIEBUIR & A r AR
22,1 PRAEORGERIEE OB

77 AT 2007 AL X0 R RERIE A 2mdOE L, RANOBHCRELZEEL DD
VER/NROMN AN CTHIET HHIE 2L L7-, MPF (X, fiREOFANCESE, %A
(tutelle) PRI (curatelle) & Vo 72 FIERIIRFEFE  (mesures de protection juridique) %
TET D EANCIES AEBDHIETH D, RKANOHIMEE IS+ B TAEE L OB E
IZE VB &I, AEGEE (acte notarié) . F 721X TEHE & 5 WITIEERNIC L 5%
AEE (acte sous seing privé) D FRE L DT LN ROLND (7T AREM 477 5 4 TH,
492 %), fHFEME & HLBIMEDRANZ N L, ARAD B % i KEREE S 28LA0 6 BRI o
B GRULERIGAICROND R T, BAROEER LHOOHIE & 134 E 72 LT\ 5,

2.2.2 MPF OBLIK & 3RRE

MPF O IR & LT CTH D, AFEASOFAEIC LAUX, 2019~2021 FFO4
WIS RO TR 1.5 TR THERS LTV D08, Zh 3B 803 2023 4RI 1,718 & T3
EHFHEIC & EF 228, HlENEME CREFEERIIIAGEA DB G2 722 < . FIREROM
R DARILIEAL A~ DR DB EAIfifG 7 R S D ERK & 72> T 52, MPF DA%
FRIBICBE T 2 BA 2 2015 AFIE CTRIESN AN L EL S REHTH Y . 2024 4F 11 HITk D
R ENTZZ LB ERDOBN AR ERICEZ 6N DY, o, N EaHiE, 7o
Ty VA=TNT=a—h « XVa—/b B —X=T )T OLEHBICFIHRESR L, B
HTIXFEMEA~D T 7 & A DR EDIEE THUIBRK ZNE & oo T 53,

2.2.3 HlEEH OERE

7T v ARIIRCOUE TR E B A AL L, BB A 2 - T X A
HERAZRRE S TE 7, TAROBE] A 2007 4275 CThHRAEER E O FEAMNE & LTH
FLE AU, 2015 FOFEIE I A B SR BUR 2 BERTAYICHEBE U, AEarc i@ AN E58 & 30
FERPBAE RFAEAZHTLETLEHEMBR Y N =7 BRI E T2 T 5 —F, &
i Y — v VT — T — PN LRRFEEEE CIRFE S AT A2 Mi7ET D, M2 T, UDAF 23 EE

8 Conseil supérieur du notariat (Z X 2 FHARERZ JIHF 2 CHKIC KA, 2019 4569 15,900
. 2020 £F49 14,500 £, 2021 4749 15,800 fFEDOAFEANIER MPF 23§ #E S 40T\ %, i)y
T, alEREHTIE S < AT 2023 412 1,718 - To 5 (C. Hélaine, op. cit. (note
11) ; v. égal. J. Hauser, « Quelques chiffres », op. cit. (note 10), p. 586), = Z Tkt
BUIAFEANERAICIR BN TEY | FABFEFEIC L D MPF T E T,

29 V. Depadt, op. cit. (note 3), p. 113-125, spéc. sur les limites du mandat sous seing privé. v. égal.
S. Coll de Carrera, op. cit. (note 10), pp. 289-297.

30 C. Hélaine, op. cit. (note 11).

31 J. Hauser, « Présent et avenir du mandat de protection future », op. cit. (note 10), p. 8
7 ; id., « Quelques chiffres », op. cit. (note 10), p. 586.
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T2 F S NG RSEERE (ISTF) (X, 100 5 ADOLREESZIEE O 5 B a5
FIEte RTKRE U, TEMREE - 5358 - HRSHR 2179 BEREHZ R L TWEE, 2o
IR « SUERIESE = 278 MPF Z AIREIC L EIRNTH 0 |, [FIFEFC B AR TOBAE Al felt %
BEtT DR ORHRSRM L 72 D,

2.3 B LRGN BN RS D5

HARL 77 v 20 EimE MERERIE L, —REC THERE) 2EELRN S, &3
BABICARAM 22 T A M3d 5, BAROBUTHIE X, FESEHIINBTT 2% A%
P LT LR AT LE ML LoD, MiZEMIT ERR RHEZH 2 T\ 5, xHRAYIC
7 ALE, 2007 FFIEIC X0 BT OTEHE Td D MPF &850 7238 iU & i >
T IR X O E O JFRIPIC RS W CEIEMSREE 2 ke b o L Lz, A
DOFNEZ 3 ARET D 12D D FETIIAR DR BEAICOR, KETEL LTEIEN
REEHEE M L DALY D LW MsEEOFRRINRFHOEE TH Y | FIRITRES TI1372<
XiEH & U THAIAT DN,

il EESEH O bt BB CThH D, BARDER A - 4RV - #BNTIEE O 3R EHE Sh
TRY, & <ITHFEZRITEENRREEHEIC LV RAAO A CRENLELL FIZHIBE
%o i, AEE®RAFIEST 72 A0 MPF X, FE1O H CREIZIHESWO TR DO FHHH 2
AR CEX LR THEL, L Vb MPF XS EEN A RIS ZRE TE, ZHUTHER
ERETE DRIZEDRROREND 23, BEEOMEY HH RV, BHARDEER R TIX
FREFHIFT ~D Bk 72 85 035k 0 H D D%t L, MPF Tl ) 38414 D BB IR0
T, JERRHIRIREN & o 1o AT AT D% EROFHIAER HI TV 53,

32 J. Hauser, « Quelques chiffres », op. cit. (note 10), p. 586 et s.

B 7T ARIE 428 /T TEHEIC KO GERTE L, REMR D D56, o0 RN
fii LT RERIRERAE D TR L0 . — AR RBEHEDO A OB LV | RImOFH A DO
MIFRBICBE T 2 B L ORBMPERI QMR (FrIC 217 Z5, 219 %6, 1426 25, 1429 ZRICH
EENDb0) OBEAICEY ., £72id, I HKODROMOREREIC LD | EADOF]
wETFARET D LM TERVGRICOR, HHEICE--THELNI D) EHEL
THIFEMESRRIZ S L, S 610 MRFERTEIS, AANDEABIGES OEROFREIZIE T
T, Hplrgr->M@sfb s & L THEAMHERSED TV D,

3% Anne-Marie Leroyer, « L’anticipation des mesures de protection : une efficacité limitée a
I’appréciation de I’intérét de la personne protégée », RTD civ. 2022, p. 870. FikiIfriEd & LT
ANZHE S TR L O TIEe < R4 E] (role d’accompagnement) 7z 5 & i3
2o

35 Michel Grimaldi et Charles Gijsbers, « Negotium et instrumentum », RTD civ. 2024, p. 577. MPF
% TEOEBLOMANICZE X | negocium (BKINE) ZHHICHIITE 5] LEHELTE
V. FMEDNHEDOAREICH D LIERT D,

3¢ Anne-Marie Leroyer, « Mandat de protection future : quelle efficacité ? », RTD civ. 201
9, p. 555. BEEOARY o SPHIEDTH AL S, FICRBIMEENTIX [FHERENLITA
T HHHAA ) ATRILL TV D Z & FHRHIIIZR R S,
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FIEOFIEEZRIFIARICEAZMT S L, WEE BEBETFELZ RSB EZETH
720, BARTIE, ALERAOFIAF 2024 4 (BF1 6 4) 12 H KRR T2,795 Ak &
FU . 65 EARITR LT TIRVVIKETH 5, el AFEITEER REE A OET:
NH UL T OIS 874 R X/, 75 0 2T MPF DR /154803 2023
ETL8FIZEEEY, EIEADICHL UM THLS, bobb, 7TV ATHEE
% N~ SRR DS iR Fe F2 L T U . UDAF IZ K 21 # < — . ANCREAI® (it
BAFSE - ATED - FH T X —2EEA) HICLAHEY—LF v b, HHY 2T YA R
EOXTEY — BRI TV DY, st L, BARTIEARE RAOFHARRER T
BV HIREFE SR X — O R v — 55 O TSR K D MR SR IR
EiINTWDLbDD, 77 A0 KD IRIRRIV R FEEE RT3 8 Y — v idss gk b
WZdH 5,

TF 52, ARTREOE LGB X b 7T 0 AT A B OFRE & FATEE
DIRFLE D R AR5, REL A EOMET D0, TOPFBEA =R L% L5t
G SE2NEmEOKERETH D, 77 ABWTEH, WHEDNT VA LE
SEETH Y . WAL LW TR OIROE IR — B3 A U, DR k#E A
TR TE RV AR S D LR STV Y,

btz My 5 &, MAMEORIEERICIIUTO XS 2F 1 &5 ([R] 2
)

o

(%]

g H A D 58 F» HARDFRE 7T v A DR 77 v ADRRE
| B RERE | BRISUEORER /| BRBEHROER /| B EOFEE /
B | HURaE s 7oA | EEETEOMHE | AFEAFR Y FU— | I K O
| T /NPO-RTF | ZAHIELICL 7 | AFREIC L D

B | T T O HIEFA

T mBCHIPTEERR SE R - AiTHeIEQG) H. 16 H.

38 Ministére de la Justice, Références statistiques justice 2023, édition 2024, section 6.2, tabl
eau « Mandats de protection future », disponible en ligne : https://www.justice.gouv.fr/sites/de
fault/files/2024-06/RSJ2023 6 2 0.pdf (last accessed September 13, 2025).

3% ANCREALI : Association nationale des CREAI (Centres régionaux d'études, d'actions et
d'informations en faveur des personnes en situation de vulnérabilit¢) DOREFR, 77 A D 15 #h
ik CREAI Z il SEEEY T, FE A mling 2n EHess 2R IUS 5 N2 B3 D
e, BORIRS . HMA~OEM S - WHEZ1T 5, 1964 4FIZFH 2 L 72 il CREAIL % »
U — 27 2 2EICHEBE T DT, 1989 FITHERL S U7,

Y0 UDAF 23292 Fhetk RTS8 Y — /W icid, FENRE®R S — b, BEHRY —L
X, I A K7 w7 [Curateur ou tuteur familial - Suivez le guide !|, FEH T =7
1 b (https://protegerunproche.fr) 72 E3 G £ D,

41" A.-M. Leroyer, op. cit. (note 36), p. 870.
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[RIIRFIZ MRS 250l B 2 M & o TR E B OBE L 5202 LT 5,

BIE  BERIHERIRE TR

3.1, AR A AT 2 BRERREE T L

R DM PET % & A DM 2 AR AR EZTICER D DI, bITRRABRH L
M CTHDH, WHEORRE G ANERE D TEIITHHLL L, B e fGREMEZ /I
5T HHETIE, REUECARAOHBZEIHAELH D L, MM TS R0
Babdd, Lk, BERICE D FZHEZRAAOHWFIRA L, &6 - ER - T#EL
Vo T AR TR T R AL - OB LT D, 29 LRILIE, BREE DS & B E OfR#
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KFEHHEALT 5 LB O, W ONDBEELZFEAER L L TR SN D, KOO
Bl TR 2@ &, HIWRE 1235072 5 BITIERIBHEORK N, ©ft ) 72
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RO LU e R & DI Z XD Z E R FREL 2 D,
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OREOFEEFEIL. 2006 5 FEELIEIC L » TEEGTUIMT L ME R TLL
K. RREVEXR-CHBEEROFBE L L THERZED TE 7z, FEitafIHT L, ZEtE L
HCOOMELZFEE B L OO ML IRFFCE 5720, HWRE MK T L2 TH Y
HID BIZIh - T B PEE & ikt T & D, ZREFIITHEMAALA R D v, k& ~D
EHHERB LIRSS, —EOBAENMR IS, 29 LIEFRRIEL, AADOE
[ PE 2 R ERHED T < BRAER RHIE S I35 TH 0 . YEEDOAEIC L - TRt
TELATHHEEMENE, 7272 L, EitMEORAIIZRN TRE LT EREICR b L, &
EERECEIRIFIE & W o e TR E TIERISR & Lz,
FIEAFFEOFIAEEIL 60 R 105 70 fRATHEO B EER - &7 EREPiisEnH
DT, FEIEFERP B BAF 72 r — 2030, AR ER E LT, Bk LIZIERS
N, MBS L, BhPE - EMEICB T DRI O R S . REE ISR DR
BEEEDONETS X D1E A, #IHAEH 30 J7~100 T E WD 22 MEHRET LTV 54,
SRESRITIC X 2R FEIC DV CUE, AR TR L 72 & B 0 mAE e THRT eSO PE A L
B LR OMERS D ZACRIAFEE B IR LN D & WO FRENH 5, 7T, IR AERIER
DOESERE MW TE D LT HR— MEFE) (ZIHERER 0. FHEA~OESEREHE
a2 7= [N 51558 (ZZ UFIERE) &, BMOZRILbIELS>OH D,
WUT, EREITEER AHIEZ e T 2 FERE L TERWEBENZHET 2000, Bifl -
BB« a2 o 3 A CHIBRMAEE 2V RY | IR FIH S D8I & 1372 0 15700,
WREITIZ, ZOEFEOEIE) % BBEIREET VT ED K 5 ITHAZIAT D Z ETT 5,

3.3, RV — B 2OFH LR

HUT - RBR - 7 4 T v 7 BT, AR R 2RI S OB 2 RRICE LT
E OB RN TEAL TS, £OREFE LT, ATE TR HERITOREA
Y—ERBH D5, =2 UFIEITIE, RADB 370 IBEE ) 2 A 2 Bebis TIREE 2 8k
L. EROBWEZ &M E L TIRGIHERZ BB (LA ZERM L TS, BERITIARAN L
REEANDKIEIZ Ko TToA . AR NI SR & R OBUE AR, e REPH ITTER T &
2z, SETEE - WEERE - IUEOTEH] « KA REE TS b M 528, il B 2R BEE
BRI E LRV, ZTIRSUT ORI FR E 22 L Tk . Wb EOZETE
fEH 2 BB BT & L, RIS | ORI 2 RET 2 72 ENIIIN AL 2R 25 C T 5 it
WLTWD,

P AKRHE TRFEFEDOEREIAE H2RTVHL - Al T —F 27 « T —TEF 1-1
(REFpiE T2, 202543 A 13 H) (https://www8.cao.go.jp/kisei-kaikaku/kisei/meeting/wg/2
501 06ai/250313/ai02_agenda.html) ,

,40,



PRI EF CIE, B Edle &3 FREEB IR O —RpSAa (T & M A0A A TERFR 2 RS L
ﬂoé%L\74/Ty?m¥@%@%%iymﬁm@%ﬂ4W\X%%Vk*ﬂ%

BIE » FLAF D EAR A BRFE U, SRE0AE O FEIRREN 0T BAIZ T 72 FERER) 72 B Y #2055
BEEDTNDEHY, bodb, BIECTRIZLIIC, ThbRMY— RIS 5
To DI EMIZZ LS, & R A 5 2 & b TE RV, mlE O CILiEHenig
FIRREFEINHEZEN D DT, EHEL & e THTPIEFEEICET D Axix, 29 LKk
RV —E2ZFHALIZKWEWIFREL H DY, LT, REAF— L% AR E
AL ST BI1TiE, REMHEE R A2 ARSI OO, RIERSImOE =F BT 2
HAFAEREZ D T EMARAIR ETR D,

3.4 il BERR TG 72 5 HE oD A B
3.4.1 HIEREREOTLR &R

RAE# R - 55T - RESREY— v 21%, %h%ﬂ@ﬁ@ G CRE L CE AR,
PRI E 2 Y . FIHE D R 70 B 2 3% <wo%ﬁ%ﬁkﬁﬁ%f@%®%
ST TR, SRITYV— R L ORIV AR SE ST RN HIER 0BT A M
WATO T, BEELEBOCXEOTHRNEL L Z EbH D, KHlE - — e R |IE5]
(ZIEE S, ﬁﬁ%@ﬁ%@ﬁ% AT HHHA L R, TD2D, ANBEBOH EE
OFHT 256121, BREFRFIERD L, SEOMKEIER 2D BENRH 5,

342 WREHXET AT LAOREE

BE—Amo [Py 2 MREERKR] Tl EANIC XD @B VERAE & 2 S, o0
%ﬂ@%@®§ﬂéluiumméﬂék ﬁf%&i(*ﬁé)ﬂ%fﬁﬂéﬁﬁﬁk
o TND, H—AEmRBRRASt RRAERBRIZE 5> W o G GIc bk 402
(https://www.qa. da1 ichi-life.co.jp/faq/show/975?category id= 5&s1te_doma1n—default> (2025 4
9 A 12 BEI%),
M KE A X — FT v 7O Neurotrack 73 A~ — K 7 4 > & fifi o 7258 FERR TN « {RIEEAT 2 B
L. ENTYH Splink GREVERMIMRI AD, =4 (MMRIE#H L E Y 7T —Z (2L 558
HUEY A7 55H1) 72 EOBARBENED 51T 2D, £, SOMPO R—/LT o 7 A3
KE=a2—m b7y 7t EEL T 7 VI X 2R AE T — XA ZFET 570, H
ROKFARZE L OEBIREEIC L D EAENEA TS, THE BRIDGE &kt 2 A AN X
— 7y h——8 MR b HE, AV REE S T FREEOREN - 755 [Neurotrack | 73 2
100 J7 R/ | (https://thebridge.jp/2019/06/cognitive-health-assessment-startup-neurotrack-rais
es-21m-series-c-pickupnews) . R4 Splink AW Ak (https://www.splinkns.com/) , #k=
SV LTA A FaX—F [BMOEBRE Y 7T — & TRPFERE" ) HIREAE Y X 7
ST % T ] ~H&ERE] (https:/prtimes.jp/main/html/rd/p/000000244.000014738 htm
D (B, 202549 A 12 BRI,
Pl AR el OIERSCERIZ T T sk D S > U — 2 D F2hE L BEREIZ B 2 F451
e Jiﬁﬁ%uwﬁ(mmﬁﬁm3m7ﬁ(k< 2213216 H) &M,

,41,



29 LIHIE oW F{b &2 ffE 3 H12i%, ik afE gt o ¥ —H 0B A v 7 7 %15 H
LoD, TV A by FRIOKBRARRE D 20 L, 155 - @ik - &R0 BFEMZE 3
B LB A 5K E - BT DN ETE & 72 5%, FERLIIREOE—7 T
A2y b & UTALEST, RIS~ DONE S & HERRORE - iRz H S 2 &
WIS D, )7, REFERIIETERAZEN LI SFe— e 228140t L, Bigas
WU TaR b EY—EROKMELZLZEL TV, BRI HHERESH 2 I L, BEfFED
FSCAF 7 B8 R BE 55 D A BB SR FEEOARER ot & O - IR A D 5 2 & T FIAEIT—
THRBEN TFRETE T TEHL T D,

3.43 HANEHOIEH & MR

COWEEEE LR DA 7T L LT, REMEHROER - N7 — % 2 — I 5
TRV T Ty N T A —LEHBEL, ALIZL DU A7 PRI 10T 235 H L 724K o
T=H Y T ETOMMANEE L 2D, 70y 7 Fo— iR AL, K AmEE
BODODT 7 ABIREEZ BB FRRIC L, —ED T FTA N —REEZEBTLHZLHTE
Do T, FT v b7 A —MMUTMEAANEROETEHIZL DWANI ZT7RLT P H L
F AN REBLEREMES, Lo T, T4 N —RilEgdat, 77 B ALEER, &
B E WD FBAMEIR: & W o T — 7 H— F2EE L, ABOEEE TS T-00
FIRHTA RTA L ERETDHZENRAIRTH D,

Fazm B BEROEREK

4.1. BRSO B R
4.1.1. A OB O 71 HEAfE

HERIZE TS B MEOFRET, f~=ax/L - I hOEFEEFFRIIRD NS,
1y ME DEER RG] BT, BEENFES Th 2 ATk L TR 5 FET
37, WICHMZNAKE LTHRINDLIRESIEL@mULY, ZomEix, A2 HED
WCHCOBEEENIEL 9 2 RUICEROBRILE N2 T 6O THh 5, BpioLuiix, B Ok

O RERESINHO TG Y S EX|FEE) ik, T, amikipaEs, filkEg Rt v
X —. LREEE. ERRKERE. At - FEEL S L Vo BB — 28 TR
JITTHERIBEE R v F U — 7 &5k 2B U CHEEL TBY ., BHD O NE~OFENE
BICBIT 22U A by TRIOFEBAREM 28 LTV 5, BEASEE TRINH TRINFHBO
L s EXEEE] (https://www.mhlw.go.jp/content/001474439.pdf) (2025 49 7 12 A
5o

Y 4A~v=ax/b- b DEERN EPRG] (EREREER, S sUE, 1976 ) 52
B, DAL RIMDOT X TOADAED 5 Bigd NHtEZ, L CTHIZFREE L
TOHRANDZ L2 FICFERKFICAME LTHWS X I TAE L] LW ESMIED
B oEANEYT D,

,42,



TERES 2l 2 T A D BRI, A ERROHINT & FTBRIC T 28RN, FEECIX < B L A7z
SNDAIENE, TN TOANIZHELL {2 EEIMEE WD 4 >DOERITEPBTX 5,

BUR OB, FREECERE E g HIWTRE IR D8 D N2 ~Di Iz T,
Wk DT o SR BRI B A A B & T DM A DIRA SRR STV 5, Z OFREIC
U, BIGRYE « AESE - WEETE OB O WS O RS RA LN TV D, BRI
Hilamid, R ZEAONTEREMEL L TR DERO B2 L, a0k E o
FHAGRBIFR O HF CHEEE SN 2 EhREROME & & L CRRIR T 5%, tLamBiminid, BrEmE
T —FOBENS . BTSN &V o T FE R H ORI AN B 0 FEELZ AR A K
ThdLimLdY, 777 ¢ 78amid, A&HIR—MEA RO CHE 2. Il
REAO—RHKTRH->ThH, ZOANDNEWEO —EMEEBRIZL > TERNYT AT >
T AT AIIRFFE NG D & ERT DY,

4.12. @&l O Bigk O R ERE

mlin e ORI, REREIAEGEE . B ARTE, FRENBERE &\ D 3 DD IL BFHESIT b
Do FPEEREIAGEGIEIC OV TR, EEY O FR S NI MEBCF K - S~ O
WEICHEAERTE L0 L LTEREINDZT Tl BEOETIES &2 R ARICTEH
L. FERICHESCHIEA R DRLT 2 2 & B0 AT 5, HEMECO N TE,
BRICLE D BSEDIR TIIAR A TH L OO, W MEhe 7 I A4 N —~DREELED
SIEPREESADIRY | BELIRFF SN D, RBIMEREDR NI TERMEME] 28R E 327
v NI EGR AR AR B A TR & ERE T 5 0%, ITE O ITHIWTRE ) O & X EIRRIC
ADEREOERTH Y filt 5 2 L AT 25, O, BEOMERCA X 7% F#Hn
DICEEZHE L, KAOYREREKGE A BRI S E T O RENEE L 70D,

VL EOBGRAEBIL, mlE OMPEIT A% O < DRIENREICB O CH Bz ik L L
THEMT D00 FTE 72D, REITIE. 2 OBEElEZ2 BRNHIEHRFHCED LD
M S D 0 E R D,

48 Martha C. Nussbaum, Frontiers of Justice: Disability, Nationality, Species Membership (Harvard

University Press, 2006); Axel Honneth, The Struggle for Recognition: The Moral Grammar of Social

Conlflicts (Polity Press, 1992).

49 Amartya Sen, Development as Freedom (Oxford University Press, 1999); Martha C. Nussbaum,

Creating Capabilities: The Human Development Approach (Harvard University Press, 2011).

59" Charles Taylor, Sources of the Self: The Making of the Modern Identity (Harvard University

Press, 1989); Paul Ricoeur, Oneself as Another (University of Chicago Press, 1992); Alasdair

Maclntyre, After Virtue, 3rd ed. (University of Notre Dame Press, 2007).

1 Tom Kitwood, Dementia Reconsidered: The Person Comes First (Open University Press, 1
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DX D RFIELEOHIW 25215 T, 2007 FFiEIE HEAOBH, AN, BLOAD
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n ressort que la sauvegarde de la dignité de la personne humaine contre toute forme d'asser
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DWTEIRZITIE, T&BOEBERCKEL T&RTIE0LEAL A 0E T, TRESREED
%E TP RBITOZRENCEMBIEND BN FE R BHII, TFrvial A2 n# T R
BERCHSHREII-EBEFENOER Hech ARt TALAEEERICLLRY)RIYLY
F—=2 IOV THIRIZEDKROSNTWS, 2NRFHIEWTU TEEERICKLRYRI)I—2 )

REIR=YFIL-T7AF VR AL EFENROLN=-DIZIEICLHTHIETHY . 2D 5 5%, 2018

FREZBIBEBADKERBFHO—OrE->T\WV5(GE4) .,

CE4a) 201 BFREBANDERREEN NREHBECHARML S (THRE313,) T, T3FXF
RBEDHE Y LTEFER D FANERY LIToNTWS, Anrs) 2026 FEEXRFT
I EFHIIF ALY NI FIFEFIEINEZEARIFS>TVS, —H. 2021 &F
REBADRMLD Tt (TAH£701,) Tk FE - MMIFITH Db SRR IRl -7,
CHUIRDY BF IR —XRAT— 7R BEREDF vy al RFHNERY LTS L
Nt R BEERIII D D> T ERERND)RIL)I—> et - IR - RE
M RHE - DEIRE. A ERELYYERY EITANE LS >T\W S,
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CHFBHEEER CEMINAGRIER(FEREEHE. B "R, .n=20)

RRATAH, D RETTEHRCEN, TEEBOEA LA,
RERTTEBMOBIT  ="TEHNLEMY —EX, TSHEIDV-REFENE R, Heid
A L TEEERICCLRIIRI) I =2

4. RRHERDOFEICEHTHHME

K R #tzm(causal inference) lCBAL TS %BAL - H L. 20 D ZE2%(DID: Difference-in-
Differences) ¥ RDD(Regression-Discontinuity Design)ic>W T E =8N T 5,

(1) ER#wE I

ARHERENL A TYT =TIV T =905 DRRA . FERDEBGREMAWIHETELT
W<EZHTH%, "EBPM (Evidence-Based Policy Making, TE7 > ITEDKBURILE) LW
VEAHNIRBLODOH BN XTI THORLVEELRIBRII GRETIBENRET I ALICEL
ZTRREBFR THS, O11EF2020;63) . "HBBED NI TRR IS L TELBALELES]
FRITIUDTEWSN BIAILTEREMIETTIEVIBELLDL. TDOADFRES| LTS
SEDTEBDEV)I e AROBEB T RACEROBEMRL L TRRBZ A TES D BB R,
2FY2ODBHOE O AR LT TIEIR+2THS, (BH2024;55) b >tk h S5ELH
R HEBARR TR AREARERBH TV IR TH S,

(2) DID

THHNE (Bl BER.FIEZLERY) J0VFE
DITIN—TEZA B ETSEIER
FTEMFET —MRITIETFITRL O MR E
Y THBY a3y 7RE I D2 ODREICE DL ZF
fiTa912IZAshenfelter, and Card(1985)Mzk
XETIDDIEEL VOISO FETH 5,

(HHE)RAEE
https://yukiyanai.github.io/jp/classes/econometrics2/contents/slides/metrics2_topi
c06_slides_pub.pdfPPT

DIDO45#EIE. ORI R R DHEENTEETH S  BEABMLERROTEIRVIRATH TER (LE)
BE(EREZRIIL—7) e TR (%)) B (BRI h 7 IL—7) 2 th&T 52 T,
HLREEFE CEIRARHENTEL,Q2ONERE*WMAF A THS £ (RE) BB (%
FDBICOVWTTHRDZD(MABTIENMAEBTOZE) LT IL—T R DER BT 5,21

,63,



&Y HBOBRO N VR EITEEL TR LNBOM R 2B T2 E%k5,Q THiA
LY MRZE ) (4T L > RIRER (Parallel Trends Assumption) IX&BEL TV S5, SO RVERE
RATRTHY ., ZOREHRY L2 WVEDIDHEEEBIS/NNA TR ESLAREMEN H B, T D=HICIE,
BRI T— 918" TIN—TF =9 0BT, 2L 288 8 (MR- NMATR) 27 L— T (E
BR(NE) - (FRHD B 7 — 90 B Y%, TNS 5557 L2356 . DIDICL Y BB EBRCHK
BRERNHRcEENISTHETS2HTES,

B3R (2023)1d, EBPM (ZLEF Y RUCESKHERR) ILBIT5TET >R, TBENRERE
EETEHOBMN CEZL DERIDLNLOEBRTHOMFEERHLTVE, FHILB Y,
ROULNILDEWLNILEDN T2 T LALLEEERRR(RCT) 2 LIEW LNV B R T E T (>
(RDD)XBRIEZEECETH S0 DIDIFLNILIITEREBEBIN TV S, ZHENLNIL2-1TIINMNBEC AT
BBEOIFAT IR ALEDIT. LLTEDH TS,

(3) RDD

RDDIE, "t ICHEET S ERE & EF<
FHC HELERELEDITTIIRVDII T Hip
LEBROEISILIVRE EEZL2UNTE
LWy A& (F#E2023:14) ThH. RENR
HREIE.IZAABD HLBEERIL L DB
NEARSTILEJRICISRAHA I EHDA
REA&%MELL<Angrist and Lavy (1999)%"
H5,

(HH)RXANEL
https://yukiyanai.github.io/jp/classes/econometrics2/contents/slides/metrics2_topi
c08_slides_pub.pdf

)15 (2020) It "TRDDIE, EUE X B EH DR E B AR B H SI58 1 BEXBUEIT. BUR
DBIRRE SRR T 25, REZ L ISHEBEALE VREEREFIINSZ A F A TRERIHE
IS EDNENEIT BURENRZDO T I M LA AT 884358 1A TE 5, (p65) L EHEL
W5,

5. A9 =XV RBAHZENRE
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(1) Research Question
+ RQl €@t 75V — 3 BIEEEERCHMEBEEETCHRICELRS ) (FEHREEE>
IBFBREZE BB LRV TLEEVHERINSD)
« RQ2 &€& TS5V —DRERIL U CDIRE. ZNDZDH
AR R EE HBEITH<ITE>
CEEEMAOEHRLC<EH_>
EEEMANDOSIMER<EE- B>

‘PISAE#HERANDEHEL<THK>
* RQ3 EATHIRHL DL
-BEBE(EEN) 757 —) ERIRADH R (AL2012)

(2) &

O AEHE A>I— v NAE (BWHE)

@ HAAEMZ: EERWE)B=2025F 3 AR 16-18 . X B (M) B¥=2025 & 3 AHiE
19-22 #%

@ AERFHA:2025 F 3 A

@ H>FILE:EE 2100 (EBR (RE) B 300%3=900. xt B8 (#i#l) & 300X4=1200)

XTI EE3000 THFL W A2 — 2V b & BRET=I— BN DP R H DB

M TIPS L ISR T LD 572, TDFTH LB ZEFH I\ Freeasy TH 16K T TE

IRATRIAFNF T, HEDIE 300> 7,310 > FILTIE TRIRIGEEL W BbhNET Lk

51 16 Y YTV TEIR BALRANZ00H > TILTH-1-O HELTEIRTOEFERT

3004 >7Lelr=,

I BERAKLLIIATLFICLE T —IRELRA 16T > TILTBLRARLZET
32200 > TIRETELRELVIKRE TH-72. T2 TEBLHICERS > TILE LB HLETI TS
1300, 2L BEEBY L=,

AEANE &R TV AT 5% RRE -1TE) BB R FE (KFELE)RY

DAL EER G MR RSB ARL NI, FERG Y

REFER BAREREES (2025 F 9 AtA). AARKREFF S (2025 F 10 AHA)RY

RAEXNREORBME (FFHAR) - BT > 7 ILE:

s RAERETERIFELELNII6R~EBRIFLELBDONS18m. TNTMN300 (BLEt).
B RI%028.

. RS TUESHEMEEEYEL IHAALEEU LY BPNSE19-22m% (B4E)

«  &E 300x7%=2100A. HR%27.

c By 2E BELST(ZOMRI)  EELT(ZOMUIL) .

o HFEFU BERE(ZTOMUI) KIE. FHREL

®Q©®O
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@ :HES*: Freeasy

(3) TN~

(4) BARNLREBC)TIV—ER IV O-LER KEEEK
® VTIV-EHK

RRFOEBE(N=4): THIME) TREZEZOBESER ). T 7aAR ) ThL—RF 7,
HFBIREERCEMINARSER(ZEEREEE. B ")

RRETAHE, EFBETTEFRCEN, THEEOEMNCEE,
REET SRS =TEHNLERT —EZ, TERLILVREFEROE R, Hed
BRES Y TEEERICELEDRIL)I—)

al ELv ﬁ‘ﬁi%; m;?@ NEL
I |18/l BRAENRER A THBALLBROZAIRYHEES | 2 3 [ ] (€]
2 |BETEXLAEITRONRLO T REZHERILL TV [ 2 3 @ | ©
3| TIRL=120A,%5 "I FL=140A, k-5, TABI THS I 2 3 [ )

4 |BERIED ADTA)ANFITIATE LS, AR FLEDBDIFI OB A0 T R<B A% [ 2 3 [

5 [A%IE, —RYIEESTCOBRODEIEHHEDN BADN T SOLLITITHTHS I 2 3 [

6 |HEOERBTIHNIULRRENE TERRBE 1 EINTVS [ 2 3

7 |EHTEE I E R ER1.2%) L T3 AR FR14.8%) TG TRETHAORERRALTHS I 2 3

8 |ELRRUEITEERRORBRMEL->TVINR TBLETHS | 2 3

9 |HREHIERE A LRITHILATES I 2 3 °

10[|7LYy A= FERIRTAL S ERDOXIES—E D) RLEY TV ER I, FHRED D H LRV I 2 3
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fE->T [ b o

Q6 ELv |70, o |AR | ReER
I | 7L b A= RTIE, — VR SF AH ICFHEHEH 9 52 VWA, SEIX DS RIS, FEE 955 I 2 3 ©
2 |7LVy - FoXiWwg, O->0RFD, EF T EABREEANERBRICHIZL1HS | 2 3 )
3 PHBESRMARAICIE BITLRICIIICFEETHITES | 2 3 [

4 [HRABREIKORBITARIGO-)R7-0-)9->Th% | 2 3 [ J €]
5 [H>TWaHhERY LV EL ZO/RERITLALEIF>TUOKLEVER-TNS | 2 3

6 ?fiéii@%fa\|%imﬁrfw%ﬁi:zti\ia’%ﬂff%iwz:é{%i—ﬁ(ﬁ%if:\m*zm:ég\wﬂﬁ;étéﬁmu“n)&Eﬁi% | 5 3 ° o

ZERBFETHS

7 |[EHEDRE G MANDRBEITLERT Y RIHMEL NI —>iad i n I 2 3 [ ] ©
8 |HRAMEH ZRERFANIPDEBBHROP T RMHOFITEIFLADIIRERETTHS I 2 3 o
9 |RERHREMRICELNERLALINOT BETSHILIERV | 2 3 [ J )
10 [RERICANT 2R BBV O REHE BV BERIAIVLOTHS I 2 3

KER "TREGRR %A BE RECAZOEARANLEHMBLOFH X ) Yy TA)YE) |
7 a—/N\IWRIVFT— R THEER) 75— DBig3. Big5. Debt') 753> —nBig3
-PISARIZE(n=2)

HKIEZEENHFIYVIZHD ORISR ER W

K=Y FIL-T7AF > AT 2T 2022FEETRI CHR B’ H-EBELH S (L
HAR) LS T3HE NS - AEREBEVIFMLH S0 2022F EREBE TEALZNLZZ,
RSB LR THLIICLT,

ISR ED TSRO E RS LICEAY 2508k - 1TE8RAE ) 2 51k (n=4)

@ arvbho—-LEHK

- B R RIE

‘RIREDEFEEE

CEEHN) TV

-GritRE

EFFENCI) BREFR X RESENBRESKD . AROVFRE (BEAKE—BHDEH)
Q@ HEEHK

YR KEHE IR

FEEESRADSIE

(5) HTILEM

KR IIFFELHERTI2EN T AETIET2025F4A 1B RENFERI ORIE L KD, ZORE
FERGIET)CAELHI LMBINIERT —I(ITET)ENIOREHLLDTH S, AEEL
MOFRIIT T — MFAINDOEGEEF, SAFRELTANA LT 92 EEILZEATEHE
HINBARAITR>TVDB LWL EBEDERICLEZ—BRIIETHY . T—H D121,
BATCEELEZFROANABELLDEBBEHFFRL)EVLONS WV, CHIT BEFEICASD
NDEREME->TWENBDIKIZMAIBRE=1DLOZFYERBLEON DT —BRDOERERYL
LTEAiLNS,
UBODIIBWTEELNERETRT N TOHEFIIEL VA ARBICEWTUI T EFEH, =
TQIS8F# LD EED S, TDMER. ER (NE) B¥=16-18m. {8 (AEH]) B¥=19-21/
LT E4TH,
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M22MUABEN R LAERIL, 19-22B 0 AFEFERICZY TS0, BRE v.s. KFELEY
VIHOFIB B TN TH 5. KBTI 3FF Lo E#ED S,

FEHTER
Q185 Q184

B / 5t~ _ E% /D FSAL [~
54~ 15 16 17 18 19 20 21 22 ¥t F3RL [~ o maE EHA B-5A K¥ FES KB B
16 5 244 34 4 5 4 1 3 300 15 9 11 3 2 4 5 27
17 2 3 266 17 4 3 1 4 300 16 2 243 2 3 3 3 4 260
18 5 6 264 16 2 1 2 300 17 1 298 4 4 3 3 3| 316
19 6 2 4 8 252 19 4 5 300 18 2 242 4 9 38 1 6| 302
20 4 1 3 4 5 257 19 7 300 19 2 13 14 38 196 9 17 289
21 3 3 2 3 8 265 16 300 20 2 3 24 38 191 18 23] 299
29 2 3 3 3 4 6 8 271 300 21 1 4 27 23 199 14 31 299
= 22 3 52 12 193 31 17 308
B 27| 260 316 302 28125; 299 299| 308 2100 e s 817 130 27 825 83 108 2100

QIS E% /D FSAL [~
B/ - ; F5AL - 20 ERE EHA M-BA A% EES WM B
13- 15 16 17 18 19 20 21 22 @& EE3 9 603 86 96 584 66 79 1523
=%t 10 186 243 225 203 224 218 214 1523 15 1 3 1 3 2 10
16 1177 25 1 3 4 1 2 214 16 1 177 1 2 3 2 186
17 1 2 208 16 2 1 1 3 234 17 1 231 3 2 1 2 3 243
18 2 2 5 196 13 2 220 18 2 179 1 6 32 5 225
19 3 1 2 6 177 13 1 4 207 19 2 7 11 33 130 7 13 203
20 1 1 4 1 193 15 3 218 20 2 1 14 30 146 14 17 224
21 1 3 1 3 7 195 15 225 21 2 21 18 140 13 24 218
22 1 1 2 1 4 4 5 187 205 22 3 35 6 133 24 13 214
St 17 74 73 77 86 15 81 94 577 B 8 214 a4 N 241 17 27 577
16 4 67 9 3 2 1 86 15 ! 8 2 2 s
16 1 66 2 2 1 2 74
17 1 1 58 1 2 2 1 66 17 67 " p ) | 7
18 3 2 1 68 3 1 2 80 18 63 3 3 p 1 1 23
19 3 1 2 2 75 6 3 1 93 19 6 3 5 66 9 4 86
20 3 1 2 4 64 4 4 82 20 2 10 8 45 4 6 75
21 2 1 170 1 75 21 1 2 6 5 59 1 7 81
22 1 2 1 2 2 3 84 95 22 17 6 60 7 4 94
it 27 260 316 302 289 299 299 308 2100 BE 12 817 130 127 825 83 108 2100

FREASEETREL VT NOFRICEVTE LML H3/45 E D LS WL
T\/\%O

6. SFEZT

() )TV —REN=HDEREE

AFABICEWTER) 77— ICAETSRMIE.Z 10BRYEEAI7TMTHS. N6DH B E
KE9%Y 75— AT 2Q1(10R1) L Q6(10R1) D20/ % TR K55 — L 18, 20 E A%
#Knowledge20t L THEEAE N 12X T 5,Q2~Q5M 4RI F ) 75V — 51D TH
V. ZDIEEEZECON4Y L2280 DIEEFAZT E L LLH. Q7 (4R) ¥ Q13 (47) mEt8RIIFPISA
(Programme for International Student Assessment:OECD4#NFHEIEERAE) O H
BUBAMLLOTHRBIERLAEBETHS. TNDEEHEPISABL LT3 DO DA AERLT
%,Q8~Q12mzt5MId &) 75— DBIGS Y FIINEARIIHIRLTEY T DIEEE % BIGS
Y LT42 DAL T %, &% 1. Knowledge20. Econ4, PISA8. BIG5 Mt 37/ 2 x4 &
I ZDEZBDEE €Total378 LIS DD DR AR L T 5, TN 55D DIREEAR LAY, A5
RORRELTBIEETH 5.
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K1 UTV—AEDEREH

P € ZES Bk XMEIEHE

Knowledge20 BER)TI5L— 20 Q1(10 ). Q6(10 FE)DET 20 S
Econ4 REITIV— 4 Q2~Q5 D&t 4 [

PISAS PISA %P 8 Q7.Q13 it 8 [

BIGS BIGS 2% 5 Q8~QI2 Mt 5

Total37 &t 37 L EEeME 37 [

2) AEHE

& 2. 2022FEUBNFE N RULAHFBREBZBEL 2021 FERMANFETHRLL
HIBFBHREZRAICBIIPARMUKERNOBER B eFELALDTHS,2022FENFEED
SEAINLHFBIREBATIL SR RBO RRIE ) DB TN FERIN/ A3t 5%
BRI B Ltz AT £ A (2024F E K. 20254 30) BV TISEU T OE R BERE S
FICTAR EREHBLT 3T THY IBFBIHEBEOHE THIIIRRK LOF I TRRIM
21FRIETBUEREI EBEBLAIIT TH S,

REERHIOUTIE, TRIERH) QBAD) . TRIERS ) (ARAD) OUTHA DR T, 455
THAUHPBEIEINEZED S ARFBHIYBEZE TIdRVWbon, TREEE . "RERE I NDE
BT E LD FRIND, KFZRYBEDR VT ERHTME ZRITI B AR D TR EE
Bt 2 EETAHEARIHD,

x 2 BIEREAE

RARME | BUSRE | of KRR
2021 FEMBIAZE | WITNH%E L KEEH, KERE. £33
THADH B 1 8B %M
2022 FEMUBEANFEE | BELL EiR Wik | REEAH, REREOVT
nh B &

Z 3. KABILBTS220RH - FEROBEBRALTTLAZLOTHS, BRMXDEE
X 19 mRULETEL, AHOBEHEEIL 18 RATIZEZ W, BUBRFIIODWTIZ 18 ®RIXLET
%<, 17 BATTA RV, HRUBS LR L T, BYFIZ 1 FOTNIH B rivhh 3,
NI, RFEZREORIRFHMBELCICHEINTVSLDOLHATE S, RERAIARFZ
YEREZERHEET RER VI, REREOBEHEIIEFEIZLCV R REEHIZ 1I8RUAT TS
K> TW5B, 1516 RTXORPL VDL, @R 2 FRUBRICEET 2FB0D LR\
THBLEZ LN,

L, FFBVHRESETE TBARMS) EEIEIN, BEBEEBEETIE "4, 3HFAEL
B, LEN->T, SIErnBEakEE i nNE, 18EUT (HEBEEENESE) TR
Rite, *BETIHERIVLEVIETTHY ., 19 mIUE (BZBIEEEENEE) T A
TBETLEIIVEVETTHS, Lirl, AERREOT I LEHIELES L VEES
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MR+ EEMTHEEYT 5, BEENHBLER > TRALTVE0N (FLARREAL
YEBALAERY)  REOEBEREZERL TWRVOL, ZTOEERAL T TIIHETE R0,
UTTIR, BEEBOT -9 £8A THRMAELT. BZENRY L LTHAT S, L, &R
5L, RDD PO REVKRIEICE W THFBREZRAREE®RT 5 18 RUT Y 3
—ERBBEDE LI LIILY, —EREOH{AITONALDEELLZ LN TE S,

*® 3 oR#-REMOEEBRER
£ Bdts B /¥  FRERES FEEE N

15-16 64 47 95 55 130 287
17 72 85 211 77 193 316
18 76 146 223 90 175 302
19 180 120 57 88 148 289
20 155 113 49 80 118 299
21 202 145 72 109 167 299
22 174 119 60 102 130 308

&t 923 775 767 601 1061 2100

2 AT FEEHREZENENTNLBELLALGEICAEBOBENCDISIETI2O0 %S
MUEERTHL T FBIREBEBII2022FEUBRNZE TS BET L2 5, 2025FERD
FRICLIHEEEZHBNTEL . THOLISERMUTIIER (RE)BE#THY. 19U LIINE: T
W (RED B THE.NBEBORNR LG L0 TN ERDLIFRHR LB LUERLEINEL. 20T
—%|3RDD (BB IEEGET 1) DO RS,

Z2T. & AT ISERIUTICBT 158121459 I (U18) ALK (B4 ER) ¢«
L. BBBEBEETEOTHERFAZLER ERER L LTEEITEIT->T\ 5, UL8ICL-T
EER(UB) BB () BERBL TV B0 THE OIERICLDY, B (LE) 3% (18%
UTF) T, TR TBUERF I DBEE IV L TR DEEE LS 5. 3. "KE
REIDBEHE IV TREE# OBEEIZZ V. K S5 UISR21IRANANYT I—EEKIIY
RLEERTHS,AGELGIZISHRLI6ERNE TIL %59 I— LK AGE17, AGE18I3ZNZEN

L HERELBH TCHORDDOSABIIE %<, EFE T Cortes, Goodman and Nomi (2015)%°
HB. FRDIDGEHBMER L L TR L EHIL L TOreopoulos (2006)1 2 F 545,
RDDDOZEATIZH>WTE N T -7Z @ (2024) 3L,
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17REIBRTLIE R BT I—BEHTH 5. EARMICITER 4LRCHEAI RHAIRNSD, TBUERE
DRADLEENSZE 15 16R Tl "REEH OBREE 1 ZL SRV DhH 5%,

x4 FFEEBEMEICIDIEEHE DZE{L (RDD 747)

Dependent variable:

Skt Banftdk A

L FRERR B FREFEAE
(1) 2) (3) (4 (5)
U18 —0.361%kx  —0. 109kkk 0. 385%kx  —0. 07T2kkk 0. 079kokok
(0. 020) (0.021)  (0.019) (0. 020) (0. 022)
Constant 0.595%k%k 0. 416%+kx 0. 199%kk (. 31Tk 0. 47 sk
(0.013) (0.014)  (0.013) (0.013) (0.014)
Observations 2,100 2,100 2,100 2, 100 2,100
Adjusted R2 0. 129 0.012 0. 157 0. 006 0. 006
F Statistic (df = 1; 2098) 312. 209k 26, 445%kx 390, 988ksksk 13, 083skkok 12. 9734k

1 *p<0.1; **p<0.05; ***p<0.01 (LL F[FIEE) ,

EERO2EEREEATT) - LT 19.20. 218N T I— B SO - BIT->11% R
DEERIEBLNT UBORDDOM TIF19B MU L2V rdICL ISBIU TN AEEEZNITE
r¥ 5,
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x5 HFERSEARICKDIEEREBOK (Finil)

Dependent variable:

Bt Oy ot FIERE FIEFEHE
(1) 2) (3) (4) (5)
AGE16 —0. 372wk —0. 252%kk 0. 132k —0. 126%kk -0.018
(0. 030) (0.031)  (0.028) (0. 030) (0. 033)
AGE17 —0. 36Tk —0. 14Tk 0. 469%kx  —0. 073k 0. 140%k%
(0. 029) (0.030)  (0.027) (0. 028) (0. 031)
AGE18 —0. 343kwk 0. 068%k (. 539k -0.019 0. 108k
(0. 030) (0.030)  (0.028) (0. 029) (0. 032)
Constant 0.595%%k 0. 416%k 0. 199%kx (. 31Tk 0. 47 Lotk
(0.013) (0.014)  (0.012) (0.013) (0.014)
Observations 2,100 2,100 2, 100 2,100 2,100
Adjusted R2 0. 129 0. 043 0.213 0. 009 0.013
F Statistic (df = 3; 2096) 104, 2213k 32, 654%kk 190. 398kt 7. 116k 9. 93 stk

3) BEFESIT

)75 —IZOWTIRDDA WM& EA T 51 AEORIEOMEIT>T )TV — BN HYZ
IREHERHELTEII % 61352075V — 2 WHPER. FRII - BERB. LMK 3
— (Female) >, #5% 93— (Residence) *. 3£ ¥ I — (Science) ** SHAZE KL L TEIBOH %

To-ERTHE. 88TV —DEIFETIEZ. 22 THERALESHBE RO I, ZECHERE L
YOEERBABREFE OISV R EFERZITKFZFEZCHBLLNERRENIEL TS

3 XY DBBERTHIMRNER AL EEDIBEE12 29 I— LR TH5,

PRI -DBEBRERTHIBEREEHALL BFER(—FEQ H5K (7>yvay) B8
(Zova) BB (/PN HEBE R THE. IO OILHE LR (—FE O FHLER (v
D) DIGEI1 B BT I-EHY L,

P BEREFHDIBEIUII U TORETRAr5:,

F6-1 HHEXARBARALELTTN . EAXAZ - BAIIOIN TV RVWAIZ ECE5ERIRLL
FLBSTVEYBEALLEI N,

BEICEREEZEINTWSIEEITIE AT ORB T4,

F7 BRER. HLLIIXARBALESTLED .,

WINETEEL5THRW Th bRV L WHIBIRIEE DN, A LEELELBEICLIELS
JI-FEHrlr.
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SrEEZHL FECHEENEKIIUIBLBVEEE L ULBDREI/ (72 H 5T T4
WO BH D, TN, 22T ZECEE IO 1 DEIERER VY ST,

PHRERICLSZL.FRY I—DFRBIIVTNLBAWICER LS h > BER B IIRER
SERE WTNO DY T IV —YEEEALTIVELITHE. BHIOVWTL. ERT I—D1R
BUIECON4ERWTHEICA FHERI I—DRBIIAE TR BRI I—0RKIVWINL S
BICETH-T-,

COERTIIBLRLE>THREZFOFAATHY  BEHEHRD) TV —LEEITENLITH
5, ZUSH LT BT I—Y BRI I-DEBNEEITRE2LIE ZLDEITHELEAHTH
20, L EHNEECEANESIIER (RE)#THEH1I8mUT LR () B TH519
MU ETKRERV, R (RE) B R (5D BEOLEICE W T2 H 15> L THIL. RDD
AICBEWTERT HS BT\,

® Lusardi and Mitchell (2008).Kadoya and Khan (2020). #. (2022) . Bucher-Koenen
et.al (2024)4 X488 IEFETlE, EZHFL T TRDK (b9 54 W) BEISER LARRTH
Z5IE(2018)X &IE-@E - P4 (2025) ITEWTH MR EENER THHLIEEHIN T3S,
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K 6 VTSV EWEAALKELBIRS T

Dependent variable:

Knowledge20 Econ4 PISA8 BIGH Total37
(1) (2) (3) 4) (5)
AGE16 0. 362 -0.021  0.066  —0.086 0. 321
(0.389)  (0.085)  (0.192)  (0.100)  (0.636)
AGE17 -0. 170 0. 057 0.143  -0.082  —0.053
(0.401)  (0.088)  (0.198)  (0.103)  (0.657)
AGE18 -0. 470 0.040  -0.235  -0.075  -0.741
(0.407)  (0.089)  (0.201)  (0.105)  (0.666)
AGE19 -0. 124 0.001  -0.029  -0.071  -0.222
(0.374)  (0.082)  (0.185)  (0.096)  (0.613)
AGE20 0. 275 0. 063 0. 188 0. 049 0.576
(0.370)  (0.081)  (0.183)  (0.095)  (0.606)
AGE21 0. 249 0. 054 0.027  -0.013 0.317
(0.371)  (0.081)  (0.183)  (0.095)  (0.607)
Bttt 0. 449% 0.086  0.205%  —0.031  0.709%
(0.243)  (0.053)  (0.120)  (0.063)  (0.398)
(5@ &)= 0.895%kk 0. 194%kx 0. 394k 0. 120% 1. 6045k
(0.242)  (0.053)  (0.119)  (0.062)  (0.395)
Nt 0.780%%x  0.051  0.228% 0.067 1. 127+
(0.268)  (0.058)  (0.132)  (0.069)  (0.438)
FIERE 0. 102 0.001 0. 050 0. 064 0.217
(0.243)  (0.053)  (0.120)  (0.062)  (0.398)
FIEHAE 1. 210%k 0. 231%kkk 0. 55Tk 0. 212k 2. 21 0ok
(0.225)  (0.049)  (0.111)  (0.058)  (0.368)
Female —1.026%%k  —0.060  —0.331sekk —0. 360%kx —1. T78%kx
(0.225)  (0.049)  (0.111)  (0.058)  (0.369)
Residence 0. 348 0. 056 0. 059 0. 026 0. 488
(0.213)  (0.046)  (0.105)  (0.055)  (0.348)
Science 1. 328kt 0. 199k (. 572%kx 0. 350%kkk 2. 45054k
(0.226)  (0.049)  (0.112)  (0.058)  (0.370)
Constant 6. 069tk 0. 95THick 2. 4T0%kk 1. 080k  10. 576k
(0.353)  (0.077)  (0.174)  (0.091)  (0.577)
Observations 2,100 2, 100 2, 100 2,100 2, 100
Adjusted R2 0.076 0. 042 0. 053 0. 046 0. 086
F Statistic (df = 14; 2085) 13. 322k 7. 4994k 9, 45Ttk 8. 27Tk 15, 11 1s%kek
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(4) RDD &5 9%

WEWE 5ON) T IV -2 HAR B (BRER LT HFEREERNEANECRELLE
RDDAOMEITEIREDH R LG EHN BN ERDLFR B UET L L/ZRDDAOIT THS.% 7
IFUIB%: AT K LARLEM G — R THE. WTNLRNEBEMNRIIBEEISGHAIN LRV & 4
IKEWTHEBNOBREICRENARREEYRIIL TV OISR RERTHS,

® 7T IFERERBEOBAZWELLIZ)TS—0 RDD 247

Knowledge20 Econ4 PISAS8 BIGH Total37
(1) (2) (3) (4) (5)
U18 -0. 001 -0. 005 -0. 026 -0. 031 -0. 063
(0.209)  (0.045) (0.102) (0.053)  (0.343)
Constant 7. 394%%k%k 1. 281%kk 3, 080%kk 1. 090%%k%k 12. 846%k*k*k

(0.137) (0.029) (0.067) (0.035) (0. 225)

Observations 2,100 2,100 2,100 2,100 2,100
Adjusted R2 -0.0005 -0.0005 -0.0004 -0.0003 —-0.0005
F Statistic (df = 1; 2098) 0.00001 0.012 0. 066 0.338 0.033

% 8ld. & 7OUIBRIRZNANY I—REBIHMLEER THS EANGIHERIIR TRk
THY) R FEHD BT L TRER (RE) B ICHBFRED) 77V —HRICBVCIIE AR,
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x 8 FFEREEEDEAZTRELLETSY—O RDD 7347 (k)

Knowledge20 Econ4 PISAS8 BIGH Total37
(1) (2) (3) (4) (5)

AGE16 0.083 -0.110%  -0.094 -0.066  —0.187
(0.311) (0.067) (0.152) (0.079) (0.512)
AGE17 0.027 0.038 0. 160 -0. 024 0.201
(0.300)  (0.064) (0.146) (0.076)  (0.493)
AGE18 -0. 109 0. 050 -0.156  -0.004  —0.220
(0.305) (0.065) (0.149) (0.077) (0.502)

Constant 7.394%%%k 1. 281%kx 3. 080%kk 1.090%%% 12. 846%kx

(0. 137) (0.029) (0.067) (0.035) (0. 225)

Observations 2,100 2,100 2, 100 2,100 2,100
Adjusted R2 -0. 001 0.001 0.0002  -0.001 -0. 001
F Statistic (df = 3; 2096) 0. 087 1.530 1. 109 0.248 0. 198

(5) BERBOEE

LU EFFBIEEBENEAN VIR ENH R BETEIHBICL->TRA TN H S, 2
NETOERIFOMEEERTL. BERBOEBINEIAERLDNH AU TES ZO2r %
BB ICHERT2-0IC UI8ICmA TS >OBRBRBE I I -2 BAERIMALDOWIERLE O

THs, "REHLEEBR{ELOBBORENBEEICREILI Y B,

T B THIRZIADOHFER ETIRWAULBDT — X% ITITRETH S,
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= 9 BEBERBEZaFO—ILLIEEYTSL—0 RDD 247

Dependent variable:

Knowledge20  Econ4 PISAS8 BIG5 Total37
(1) (2) (3) (4) (5)
U18 -0. 097 -0. 00003  -0.038 -0.072  —0.207
(0. 248) (0.053)  (0.122) (0.064)  (0.406)
Btk = 0. 504%% 0. 089 0. 222% -0.031  0.784%
(0. 246) (0.053)  (0.121) (0.063)  (0.403)
BURRE T 0.603%%x 0. 161%%x  0.257%x  0.057  1.078%kx
(0. 239) (0.052)  (0.118) (0.062)  (0.393)
ag:e 0. 639%% 0.064 0.196 0. 057 0. 957
(0. 265) (0.057)  (0.130) (0.068)  (0.434)
FIERE 0.095 -0. 003 0. 040 0. 058 0.191
(0. 246) (0.053)  (0.121) (0.064)  (0.404)
FRE R 1.310%%k 0. 250%kk 0. 604%%%k 0. 226%+% 2. 389k
(0.226) (0.049)  (0.111) (0.058)  (0.370)
Constant 6. 069%kkk  1.032%%% 2. 505%k%k (. 949%*kx 10. 555%%%

(0. 200) (0. 043) (0.098) (0.052) (0. 328)

Observations 2,100 2,100 2,100 2,100 2,100
Adjusted R2 0. 049 0.035 0.036 0.011 0. 054
F Statistic (df = 6; 2093) 18. 934k 13, 7T7Tx¥k%k 14, 249%%k%k 4. 945%%kk 21, 104%%k

RISRENENBIETHHRBICE>TELGSTHEMEERIFLLIZDEDINEEZRTY I—
ZHUIBYSHBOBERALERTI I ZHREBH TGO A RERLEA L FTFERER
FALVHORE (UIS=1) DT T. &R B 2BHELTWHIE RZBENEI1LRY  TOREE DR
B BHBEBEBN)TIV—IRIZTRRN R RS,

£ 10020 EHRL R TH %, Knowledge20. Econd, Total37 T TUL8X A A1 %KETIE
IKHEBLG>TW5,BIGSTIRAEETIER WA PISABTIZ10%KETHETH 7, TULIBXK
BEEFE ) IZKnowledge20. Total371c DWW TS%KETEICHAETHY . Econd TIZ10%KET
EICAETH- I MFBREZBICEWTRENEMUA T AR TREREE ISERT S,
TIN5 EFLITRHRNRONEZDTH S, 0B . 5% KETEICERL >N EcondllHsiT
5TUIBXIMHRA R L TUIBXRERE 1 DA T,
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% 10 UIRx EIERBIC&B)T5—0D RDD H47

Knowledge20 Econ4 PISA8 BIG5 Total37
(1) (2) (3) (4) (5)
U18 X Btk -0. 705 -0.205%% —0.170 —0.082 -1.163
(0.431) (0.093) (0.212) (0.110) (0.709)
U18 X BB 7 0.145 0.007 -0.016  0.047 0.183
(0. 406) (0.087) (0.199) (0.104) (0. 668)
U18 X 22 dt: 1. 066%kk  0.289%%k 0.377%  0.098  1.83 1%
(0.394) (0.085) (0.194) (0.101) (0. 649)
UI8 X F i A -0. 054 ~0. 188%* 0. 002 -0.033  -0.272
(0.402)  (0.086) (0.197) (0.103)  (0.661)
U18 X 5 Ji= JL it 0. 870%: 0.104 0.332%  0.120 1. 427%x%
(0. 354) (0.076) (0.174)  (0.090) (0.582)
Constant 6. 97Tk 1. 221%k%k 2. 914k 1. 0294k 12, 14 1%k

(0. 120) (0.026) (0.059) (0.031) (0.198)

Observations 2,100 2,100 2,100 2,100 2,100
Adjusted R2 0.021 0.016 0.010 0.003 0.021
F Statistic (df = 5; 2094) 9. 966%*%% 7. 837*kk 5. 438%k*k*kx 2. 078% 9. 9T 2Hkx

(6) BLADH

ETARNOBAERXT CICRAREOHM TLHERLALIN) TV —DBREKISHTI2ELZEL
P TERVEELRERTHS. RODDOFTDEIL TE AL MHII>TREBN RN EL S HE
MAHB, 22T . INEFTH—EDOOM = BLRIIT-7-8,

T HEBHREZEFOENNABBEBICRIEFTHREER-DNER 11(B)rk 12(&2)TH
2, 0RBO3FBIOVWTEB L TREZIEIRV. THRHE FHFEREZENVEANLVOHREICL
ST R ) L TBOSKEE ) 658Y (A% 0 BA O Th 5. RER TR BL CHBMISE S
Hot=e WITNE TRERE I IRY., TRERER  AEILEATRE VSN BTIITRERS,
DIZEIII0%KETHLARETLHRL TRERAR  TLEICTI0NKETHRIGAT A S, T
NELTIELBKETEHEE TH= =1L . ZHIIH > TILHA XD ENSE LTV ST REMEDH S,
Thbb RABETIRBEDOH T ILF AN IVZED S HEBRENVKEL L >THEMHIEL
HiznndLiniew,

8 ELARABNDB LY TIHAZIIHNETIELL T —IIEZDHEHILLNE N, DA
T 5B DREY LI\,
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& 11 EEREB® RDD 7347 (5)

Dependent variable:

BiIftER Bdad o FHIERS T FIEHERE

(1) (2) (3) (4) (5)
U18 —0. 300%kk —0, 0934k (. 3340k -0. 046 0. 082%
(0.039)  (0.040)  (0.037) (0. 037) (0. 042)
Constant 0. 524%kx (. 375%kk (. 173%kk 0. 274%kk 0. 408k
(0.026)  (0.026)  (0.024) (0. 024) (0. 027)

Observations 577 577 577 577 577
Adjusted R2 0.090  0.008 0.125 0. 001 0. 005
F Statistic (df = 1; 575) 57. 674%x% 5, 453%% 82, 980ksk* 1. 535 3. 828%

& 12 BIEEE D RDD 5347 (%)

Dependent variable:

Bt Boskky At FIERE FREFEREE
(1) 2) (3) (4) (5)

U18 —0. 385kkk  —0. 116%%k 0. 403kt —0. 083%kkk (). 076kk

(0. 024) (0.025)  (0.023) (0. 024) (0. 026)
Constant 0.623%k% 0. 432%k%kx 0. 210%kk (. 334%kk 0. 496k

(0.016) (0.016)  (0.015) (0.016) (0.017)
Observations 1,523 1,523 1,523 1,523 1,523
Adjusted R2 0. 146 0.013 0. 168 0. 007 0. 005
F Statistic (df = 1; 1521) 261. 871%kk 21, 404k 309, 192%kk 12, 296k 8. 805k

RIS TV — 5 WHAZT R UIBEHBAE B L0 21T & 13(B) %k 14 (k)"
ZORRTHS, BTIIEENITRTAIIRLIY L TIRHITTRTEICREILASERAINS B
TR HFBIREEENDENCVIREN) TV -9 FTRIEE. L TIITSRIE =T EE
M HE, L WTNBRICER TRV — NS VW ILICIBERE*ET S, L TlrVwWIn
DEHEBLANIEETIZRL B THBIGSDEREH 5% KHE T, Total 37D 1R EH 10% KET

HAEIZATHL2LOD MD3) TS5V —IIHoWTTI0R%KETELEE L1 -7,

- =
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# 13 YT5—O RDD 5347 (5)

Knowledge20 Econ4 PISAS BIGH Total37
(1) (2) (3) (4) (5)
U18 -0. 586 -0.132 -0.312 -0.216%x% —1.246%
(0.430)  (0.092) (0.194) (0.108)  (0.709)
Constant 8. 312%k% 1. 360%k%k 3, 408%kk 1, 432%k% 14, 512%kk

(0. 278) (0.059) (0.125) (0.070) (0. 458)

Observations 577 577 577 577 577
Adjusted R2 0.001 0.002 0.003 0.005 0.004
F Statistic (df = 1; 575) 1.861 2.077 2.591 3.97b%k  3.091%

£ 14 )75 —® RDD H# (XK)

Knowledge20 Econ4 PISAS8 BIGH Total37
(1) (2) (3) (4) (5)
U18 0.238 0.043 0. 087 0. 046 0.414
(0.236) (0.051) (0.120) (0.059) (0.387)
Constant 7.035%%% 1. 250%%k% 2. 952%kk (. 957skk% 12. 1945k

(0. 156) (0.034) (0.079) (0.039) (0. 256)

Observations 1,523 1,523 1,523 1,523 1,523
Adjusted R2 0. 00001 -0.0002 -0.0003 -0.0003 0.0001
F Statistic (df = 1; 1521) 1.015 0.726 0. 528 0.604 1. 143

REICUIBYSDDBERBORZRCEUOMeiT7<. % 15(B) vk 16 (%) H"Z D4
RTHB.2ORMIEYN  BLDENFERLY >k 15(B) ICLB 8. 2RED3F B DR
BIIARIIRSRA DI LT "REREG DRBOARICELRY, "REEHE ) DR
BEICEYRBT— AN BIU>7. 2L CNIZEZRICB W TIREER T BE TS5 FEED
SZVWIEERBRLTVWASE RSN HZ. EFRIIL) TV -0 @V T sr, TREEE DBEEYL
)75 —DEICEDNHEENE LS ILITR BRI,
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F 15 UISXEERBIZKSUTSL—D RDD 447 (F)

Knowledge20 Econ4 PISA8 BIG5 Total37
(1) (2) (3) (4) (5)
U18 X Btk -1.210 -0.053 -0.025 -0.416% -1.704
(0.969)  (0.207) (0.441) (0.246)  (1.601)
U18 X BB 7 1.461 -0.068 0.014 0.141 1.548
(0.914)  (0.195) (0.417) (0.232)  (1.510)
U18 X /A3t 0. 639 0.171 0. 589 0.173 1.572
(0.808)  (0.173) (0.368) (0.205)  (1.334)
UI8 X F i A ~1.903%%  —0.374%% —0.846%k —0.410% —3.534%x
(0.872)  (0.186) (0.397) (0.222)  (1.441)
U18 X 5 Ji= JL it 1.513%%x  0.370%%  0.246 0. 169 2. 299%
(0.719)  (0.154) (0.328) (0.183)  (1.188)
Constant 7. T4B%skk 1. 242%k% 3. 184k 1. 332%k% 13. 503k

(0. 241) (0.051) (0.110) (0.061) (0. 398)

Observations 577 577 577 577 577
Adjusted R2 0.025 0.019 0.008 0.009 0.024
F Statistic (df = 5; 571) 3. 925%%kk 3. 188kkk 1, 952% 2.103% 3. 802%kx

% 16 (%) Tld.Knowledge20. Econ4. Total37 T TU18X A&y 9 1% KETEICHEREL >
THY . PISA8rTotal37 T TUIBX KREERME , 1N 10N KETEICERETHS. COBERN S HF
BIREZENT C AR I EBEIT LI CFAERED) TV —HOLTREMEIERTE5, %<
DETRREICEVNTLBEHENER) TV — IR TL D ER) T3 — DEINBITINE S,
COENGRERITEELRERER O,
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= 16 UISXxEEMBIZKS)TZL—0 RDD 7247 (&)

Knowledge20 Econ4 PISA8 BIG5 Total37
(1) (2) (3) (4) (5)
U18 X Btk -0.617 -0.248%% -0.213  0.020 -1.058
(0.474) (0.103) (0.242) (0.120) (0.778)
U18 X BB 7 -0. 281 0.017 -0.038  0.030 -0.273
(0. 446) (0.097) (0.227) (0.113) (0.732)
U18 X 22 dt: 1. 338%skk 0. 354%%k 0. 331 0.095 2. 119k
(0. 447) (0.097) (0.228) (0.113) (0. 734)
UI8 X F i A 0.571 -0.131  0.279 0.092 0.812
(0.445)  (0.096) (0.227) (0.113)  (0.730)
U18 X 5 Ji= JL it 0.635 0.002 0.372%  0.110 1.118%
(0.401) (0.087) (0.204) (0.102) (0. 658)
Constant 6. 663%kk 1. 212%kk 2. 806k 0. 908kskk 11. 588ksksk
(0.137)  (0.030) (0.070) (0.035)  (0.225)
Observations 1,523 1,523 1,523 1,523 1,523
Adjusted R2 0.026 0.016 0.014 0.006 0.026
F Statistic (df = 5; 1517) 9. 197%%%k 6. 001%%% 5. 173k 2.808%k 9. 226%%x

1. #EWLSENRA

K TIE. 2018 EERNBITOFBIEEEBESSIUBHETEE LTI EHINLTE
ERROR R TERN L e/mEmSOFEL. TR - 2801, T2k AR - REE,.
FJR72)9—2 ) TS5V —DEBESMNETIRAEZ 2 MAICREL. 16-22 wost
2100 X RITA>I— 2V MAR 1T sHBEIR L L Tef) 75V —% 5 2B (OEXR) T
v — (BRI 20) . @QRF 75— (R 4) .QPISA %/ (A 8) . @BIG5 %/ (R 5) &4 %
Rzt (B 37)) t LT EAR R T 7O —FICLYZBHR LA EL . F AT RENDHR L SH
EHNERODIFERTENYEHEE ZTRDOD (HIZFIEELET A1) 2 AL,

ERBERIIUT OB THS,

D VFIV— 5 HHBEEE L RDD T, I8 BRIA T I— (UI8) A #hn e W Z U 0 BEERX N
(&, | RANADERTRAWNIGELEE TR, (E8),

Q@ BEHMBEEELRLOIHSZ(ZDUIBTH | RIAFRTLRAETHS,

@ TUIBXHE B, #HHALEEKICRDD #EHELA(E 11). I8HMUT HBENDLY) THEF
BRENEEIL TUISXAH L TUIBXREER I /N EARICETHS, CNIIHFBEHREER
BTNt TREREB, 2BETIL) TV —EREILERLTVAS,
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@ B2 TIE BERBRIBLTRAKVMER THEH . REFHIIDVWTIBORBOEER
AR (FR11-12) 72, TUIBXB B ORERBE L TE»H) . BRI REER, THE
IKE ZXIETAH, THARIKETHS, 2FY MFEHREZEOT TR, 2EETEILH
UFEED) TV — GO ARSI T2, 2<DAETHRETEENEE) 75> —IC
EERTLMEDNER) TV —DEINBRIINEGB . COERIEZLE®REF D,

DR TROIARARZEOTHEII AT DAY THS,

O RBFZIET550HMERE DKORIT TN,

Q@ B WTNOFRTEL75%IILMEITRE,ZTLZHL BEFRBTE=I—IIREDIELML S
KBBLTHEH) ORERERIE, v703L 7027477427 L LLEBRE=F D"
ZWCWHONSE T xFa—F=9— R TERLTE L1 I EERLEW,

@ DKYRETETOtREHBINT5-ONERY T EL > L AL THREBAEIIR X TT, %
CHTHHMCEHRBAEZRPIC2-3HFRECE LY SEZHHET=E /W (2018) 4 % A
L 7=IMC(Instructional Manipulate Check)z AW T S ANK/NRIL, 2RETEF 5%
DITF VI ED0IBILHRBTHS) (R%- £2012),

ULt
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HE

ESG &@lOBLE DI, BB AT A~ O BE# OB £, ESG &1L Ofig: il it %
B LB MATENTH oK ZEDRIRFEND, LINLRR 6, B A DRSS m O bEV -
T, 4 FLb ESG ENFEELSNDDIT TRV AITITEENLE TH D, ZORIZELT,
Anderson and Robinson (2022) 1%, AV =—7 v DGt G T ST EFEGHTIZIBN T, B
BREOEWAN % ThoTh, EfEFRO N RIZEY ESG H&EITTHMAT THL LR KA HE
L. BREEEMESRMITEIEOMIIF vy 7 DIFET D ATREMEZARHT L TD, 2O RIT, 2T
FTVIATERBLE AR BB ATBI LA FE DT DD 2. T Bl 77 — D% E )3 D CHE
ThHhHZLERELTND,

T lTET Fare B1L(2024) (I2BWT OB IUHINERL72 15 6 0] <HLEAETEHRE
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R TG, £, THEFIZE L HS | D UIXER LRSS | 8 2 72 N1X 52.8% &, SDGs ~D
FERIBLDOREEIHINDIZ D,
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ZEEEZ OO, HRICBITHBAFRAE CHOHEF T A RAFE 5310 14 & AT Sl
(2022 45 11 A %) BLO, WHH U560 <HLEATFHFHIE oA (2023 4 11
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e —055 20 L ED B 4 5,000 ASAEEEZET,

(2) EIEZOEFEEIOKR
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3. BHMH (100%) (11.0%) (14.2%) (72.5%) (2.3%)
o 5,000 4,834 103 43 20
4 BE R (100%) (96.7%) (2.1%) (0.9%) (0.4%)
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59%1 %, BRAEFRIZ OV TH FE RN EREIE L TERY, St 7 7> — O R NE R TS
DA HESPFRIRFAFEL CODZED R ST,

ZOfERIE BRRRA TR L TUE, BRFELDBEEIEITIMNA T, [EIZL > TRER B
INTEDZEDFTZ TATU TURDHZEN ATIE R ZAL T HLR DL R TWD, §720
b BREHE LERBE AR AT T T a—F 0B, ZV - EEBOILRICHF G5B 2L
N5,
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MFE 5 HRARE ORI OEERERD o AOHIA

BHERAELTL | BEFKRALTLVELD BEICRELTL=C | BRAELEIEEA
% EhHB Ly
B ik R 1E 17.7% 18.1% 29.6%
<& @b N5k 12.0% 14.0% 23.4%

(5) BREEEHEOEMITHOREKZLER
% 6 13, BEEICHLE L7 SR TENC B D Rk R B DN TR R R R AR LT

@ BREEEFBROMHMPTVRERIAD=—

I REREMORELRESTD LT AFRO T A Z D] ~DEENE N LDFERS

o [2. ZEITIMURFALD BRI E S 5 L30T < BIR T REZLES I2onTY T
IXFES ] (TFEFICY UIFEL I ETHIRES TUIELIOEFH LRIELIZEIA1X 49.2%, 18, &
E3ED ESG iR A 73 03004 RTHEIERH L BWEEDS ) TlE 36.3% Th o1z,
Q@ RBRFIEOMYBAHDAEER

— 7 C, ESG A B ITIEH L T NOEIGIXIRESI TS, 728203, T1. B
ARB DO EEOHEENRAADY M EE | AR EERLZ LTI N2 TR
BN EEELTZEIE 1 35.5%, [HEVYTUIELR2W ZEDHDHE 64.6%I2ELTEY, ESG
Tz RA L CRE NI QOB B F I8 £,
Q@ RBEM-HBAEEE

BREEHAC R T35 DR B 0 - Rk 22 RS B D b 7p o7, T6. 20 D2 — U HMEL T
BIKFCICHBRT DR EICHRE LTINS TIED  LEELIZDIE 14.5%I28EED | £<

DEEFITRF ORI FE BHEL TODEI3HD,

F72, 19, BRI SO FHED E o720 FIEID AR DT, BEITE LW EALD T2
EMBH 1 ETHEE G 12.6% THY , AANE DM TEIOIIHIER /0> T D EIEL RSN,

6T, [10. SRR E CREICELV R MEZ R AR o7 Zenh D | LEE LT N
17.8%ZDIEY, BRBE IZL > CRIATRENZ R 0 5 KB O LB RENTND, ZIHD
BEFIBIZL>T, ATRO L7200 03 W BR | RN i e FR AR | Ol 23 B B2 SRR L 72
HZEWDODD,
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R 6 BIRICHRE L 7= SifT8 0 KBRRILCE A

F 3 E3F5) Z & FH S »
- F 3% A 5 F i < )
Iz % 72 W5 Ty Ly 2 5
= E & Ly 2 T A
T L % T I3 L
3 < L 1% ES
1. R XBREEDLEDEEHNRARD | 40 483 1,069 1,453 1,776 179
= O FR A s BN
zﬁﬂji@ MEMEBLEERTEGEAN | (000 | 0.7%) | @1.4%) | 200%) | 355%) | (3.6%)
2. REFBRRFEOMYBAKREEELS | 312 2,152 1,464 494 384 194
ERMYPTRHTRIREFLERS (6.2%) | (43.0%) | (29.3%) | (9.9%) | (7.7%) (3.9%)
3. EDESG TR HERYFHAAIZFRUNE | 157 1,179 1,669 1,050 687 258
IDERFD (3.1%) | (23.6%) | (33.4%) | (21.0%) | (13.7%) (5.2%)
4. IREIEFEIC ESG &ML HILEHEA | 91 756 1,765 1,126 957 305
BIZRELCS (1.8%) | (15.1%) | (85.3%) | (22.5%) | (19.1%) | (6.1%)
e e e 64 452 1,546 1,049 1,186 703
5. JU—VRAEMAL Tz (1.3%) | (9.0%) | (30.9%) | 21.0%) | 23.79%) | (14.19%)
6. 2D FA—UMMESTEBRRFRIEIZE | 70 653 1,760 1,241 1,045 231
Mg AREEICERELL (1.4%) | (13.1%) | (35.2%) | (24.8%) | (20.9%) (4.6%)
7. RALTWAERFRIEDRYMB A, | 222 945 1,694 893 800 446
G)—=2F L A TR RIZHS (4.4%) | (18.9%) | (33.9%) | (17.9%) | (16.0%) (8.9%)
8. IREIEFED ESG KR EL MY [ 249 1,566 1,577 634 566 408
FLRTIEENHDHIERERD (5.0%) | (31.3%) | (31.5%) | (12.7%) | (11.3%) (8.2%)
9. EMBERDFHENE oY, FIE | 121 508 1,182 941 1,864 384

L
JAHEL OIS RBISRLUBRAERD |5 400 | 10200 | 23.6%) | 1880 | 37.3%) | (7.79%)

1=C&RHB
10. ERIANFBA R CREICELVLVERE | 133 753 1,583 808 1,195 528
BREMNSE=2ENDHD (2.7%) | (15.1%) | (31.7%) | (16.2%) | (23.9%) | (10.6%)

() BIE 13 RIE A% (N=5,000) (25T 2 L3,

(6) EEVOEMBEAOHRRFELORY EAICOVTOERESL

BIFETIE, SRS Z1TIBRC, BRI IV T o il R R~ D LB A & DR EE B
LCWD0 %, il sh ST R Th D,

BRI RD L PR FCOBOM A A TIEEIC B 5] LEELZEIE1E 6~T% &I
EED BBIERV DI ERE TOFR D 3.7% ThoT-, [HORREBEMT D) LRIEL-ES
X RCOEH T 2 EHRIZOIZY, TEBLHELNZ AW 25 3 E], [HEVEMFAL2N ) TE<ER
L7V D3E 0T 3~4 BIfEEE CTh o7, &fhpa i CORIZMEMIZIL, BRNLoT 2R ITAD
VR T=,

ZORERIE, EFELA R R OILR FAIT DIV, BIRF R CTIEZDAETEE - &G

FN & TERITS | RO TE R FINTA B & 1372 > TOZRNZ EZ R L TVD, 2, ESG B
THEHROAT OIS0, WK FEALOEFL A3 SRR i OB 2 E DI ES D00 Tx
LERDA 7280575 5 ZdH D AT RENE RN 5D,
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LnL7eMb, B FRALDOHERRITIE, 0@ MEEEE 21 Tl T b2 I EKRE, T4
BRI E LS TAT = I ANS — DR EATEN N BB 1 L70%, A1%1F, DR FR
LD B A D ARSI, IR DRIFIZ RSN D LI 7R BR B2 il L TS ZED KD
55,

EJ3 ) Z & A (A Z H

) % A=Y (A3 < i)

I ig A=Y D) & L »

= E & S 8 AR A

] o % i) L (ANA

) L L LAY 7

1. R IREETORE. 302 1,323 1,460 992 683 240
TOEE (6.0%) (26.5%) (29.2%) (19.8%) (13.7%) | (4.8%)

2. REMITOER 187 1,168 1,681 905 694 365

ETHET IR, 20

. (3.7%) (23.4%) (33.6%) (18.1%) (13.9%) (7.3%)

3. FERETBIE. TD 323 1,147 1,549 1,007 826 148
RITOEREE (6.5%) (22.9%) (31.0%) (20.1%) (16.5%) (3.0%)

4. BEEFAEEATS 327 1,184 1,515 927 794 253
BR. T DERARH (6.5%) (23.7%) (30.3%) (18.5%) (15.9%) | (5.1%)

5. EmRRZTESRE. 365 1,223 1,486 883 797 246
TOEMRIREH (7.3%) (24.5%) (29.7%) (17.7%) (15.9%) | (4.9%)

() BIE 13RI A% (N=5,000) (25T 2 E s,

8%, HRAFEITIUNT ESG (BRI - #h43 - HANTF U R) BR AL ORLEEE BT D5 &I
DWNWTCORBEF R R THD,

'ESG R ZLEWASE LICBETDUNERSHD | EEIELIZ#H1E 9.3%E, ESG & B
FARA DB ERITDBIRICEL FD, —H T, [HDOREITBET &1 &TDHEIEDR 46.5%L
&% ThHY, ESG LU — DML a & T 53T AR OZRERN T i ThHHIENIDNZ D,
[ZRETHMETR ETHEIENT 18.2%, SHITTHOBZau 78 25.9%% 58 TED | §85%03
ZINNADIEE THHZ LB R I,

FITRUIZKIFR 6 OFERTIL, TVF—0 DMESTH IR FELICEBRL 72\ & DRI X
14.5%\2LEFo TV e, KEHBOREFREGDELE, ESG O IZHI IR Y 2 — 2 etk
IZLTHRWeEB X HEERIIDEICTES | —HTCIF—r DAL EELL ESG EHKEZZE L7
WEBOREFHRER ThD, REBOFEZIL, WAL EROM L B 59 PR
IRNESFZ D HENR D,
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2B ARBENT, A FEHENFML THD LT AFEZ Y — 1] (2024 4 6 ) THEHS
NIZERSC LR —THD, /LT7ATIE, [ESG BRZHRF IR R _LICHEE I~ &350
BENH A OTEIVGK) 8 AL M BT 73— E OB NI L ->TESG HAE
(ZFEDRHD ATREMEL RIR S LD,

M 8 HAZFicEIT 3 ESG ERDER O LEMH:

ant 5,000 JLTHRE
o (100%) | 202446 A
1. BB E IR ENEENEELDTESG ERNEEETALERY 912
LY (18.2%) 15.7%
2. RABREIIHREWNBENEETIIHAMN.ESGERELHIHIEEERE 2,326
TEIBLENHD (46.5%) 47.4%
3. HABREITBLTESG EREEETHLE. B maeamREE 467
KI5 LTEETHY., RENBEULICEETIDHENHD (9.3%) 17.2%
4. BB b
N
IR (25.9%) 19.7%
X% 9 1%, ESG (BREL - fhas - H /3T ) [ CBAs U= &t i (2 xF 37D Lo A kL B.Lod

LG v VR mRIER ThHD,

T MBI LR EEELIZEI G 1T 41.1% Thotz, WHIZE 2 UE, K 6 F1(58.9%) DlEIEH
MO T ESG B O 4@l i (B LA R L QDI RI2720  ESG #1256 DI EN)
BB DO REIDINNZ D,

B D i BARHIZRRG S v L EL T, T, BREEICRE L= 3 R S 2+ A a5
FEIAY 24.9% T i< IRWTI3, a—RL — M/ F U A (R 3EHTR) [T T 3 TR %
EETDHEEIEFEIN 23.7%, [7. M0 I MEE GEEFREOfERE B HE) 13
19.4% &fgiv iz,

ZOREFIE, ESG O TH I8 BE (B) | BX T H AT U2 (G) I ~DO B L iy &<, Tihs
(S) NZBIT KA (T2 & AT B WHIRC MU SR 72 8) b — E DB LEED TNHTLATRL T
Do

72120 RARD 4 FILL ERTRILA 20 | LEE L TRY, 1% OEEL TiE, ESG & DA
PRI B3O T A B A1 AR - B I Lo T RIS HE OB LB A TRD DT LD KD
Lo,

-
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X% 9 ESG icBEL -&RERA~oELoFE

1| EBECREL-AECHIBREET HIREER L
(24.9%)
] 568
2. KMDFEB~ADEHN B LICHEIBREETHREET
(11.4%)
] 1,186
3. A—RL—MINFUR (D EHAR) BN ZICEIBREE T HIREETR (23.79%)
N TS 574
4. J1)—rRUR (11.5%)
- . 677
5. ESG AV TYIRIZEEIT S ETF (13.5%)
6. SDGs D2, LLLIIHEDBEMICEMR T S L/ & ol
(14.6%)
7. AWML RIMEE 7o
(19.4%)
158
8. Mt (3.29%)
) 2,055
9. BEILAELY (41.1%)

(FB) T4) : T7V =R R TR BT H OB ST EDT- ORI TSN 5
5] :TESG A>T v/ A 1% ESG A BEHIL . RFl D @A LA ANT- AL T v I A
(7] TRER A L ST NG ) ST SRR O FRI A2 E AR EEO B LT 2 LRI, RF Y& — (B
BN ) DOESEEIX T 54 mpE M

X3 10 13, it pe b oD T B Rl B 35 B AR BR O A 8 - AR . ESG 4 i p iy
~ORLEEZEFLIZbDOTHD,

R AL D BB ZDOWTIREETHEATL EEIE LT ADIS | 45% 73 BB IR L 7oA 3
(CHEM 2 DGR FE B LA H DL RIE L TR, R TEEEMERE THEATEATY
43%ELmWELENHB DD, — T, [TFATEZE T LRIE LT @ T, TBR L0 23
T3%ICEL THY, BLURFECICE T 25 E BROA HE03 ESG A@hps dh ~D B L R 75 %
HIeHLTWDZEDHER TED,

FIRROMANIT, [ RO TS ) R D P B BRI B W Th B bi, FRE, BRI 572
ETOBRBREB N, E OB OLTERROBE L 22> TODFREMED DD, Zhd, BiRFER
ESG (2R3 A1 MV ETEE I AR IE Tlrib B8, A flpi i ORI IS BT 5 LR L
T2,

THLTAERNDIE, ESG BE % [N TV IZiE, W E R TOREHE O H721F Tl
FRECHEEINBE R O H T A RICERBE B @ 0 280 RO EEIEDNIDDZ D
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% 10 BB o ER M L& O Ao FEREE © ESG SR~ DL oA

RRFILDEEH SRbDENH
1. BIEIZEREL: | 4. 9)—2RU R (BiE o B8 1 41 9
TEICEBREEX | EXOEEAED=OH ia"‘m\
THREET [ZRITINDES)
1. RE 45% 27% 19% | 37% | 21% | 25%
2. 2R 35% 25% 23% | 30% | 23% | 26%
3. 5 36% 18% 24% | 33% | 18% | 29%
SPEr
;;@Eﬁ;[’t‘* 31% 14% 33% | 34% | 15% | 31%
fj':: 5= vb0 35% 18% 28% | 30% | 14% | 35%
6. EEOME 43% 22% 20% | 32% | 15% | 31%
7. ZDith 35% 20% 26% | 28% | 13% | 36%
8. AT EIEH
BN, ECTREAE 14% 5% 51% | 12% | 4% | 53%
hant=
=] j: f~
(‘z'\%/"t €l 9% 3% 73% | 1% | 4% | 69%

(1) i % FE AL D> B ZENE (RO k) 222 A TS5 AT . ESG RIS 0D & @ihps i ~ DRI L DB D HR 2R LT

WD,

4. REREEOEMITHONKR

(1) DHOEKRZHEA

AWFFEDETDER T, EANE RO R E L7 &Ml TEV A2 R 2 &0 08, ED LD
(BB EROE R 770 — LB L TV oE | FERERIICHLINC T 2L ThHD, £ D72l
I FTARRET —F2b i, FRIEE DT BRERE O R TE) | I EERICEOAHA TV
TIEHET DR AR T DUNEND D, T2 C, AR CIE B ERLEA O &t T8 L LT,
HAREICIE, ESG & D Efis, SDGs DA EZRETHIEIL,

ZOITENEIE AR E L, Fe, B ARLE L TREE#MAT 08 770 — 0K
EEANTHIET, BREE A A~ORLCA RS EROITENCE O L7208 8% KIFL TD
| Probit &7 V% W TGS 08T 975,
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(2) IREREREOERMITEORR
@ ESGHE

ARFAETIE, [HRTUTTESG BE T OWTTFEATT D, FilhbY ULELLDE—DF
BEOVFEW, TESG & ) &1, B2 (Environment) « #2 (Social) « 122454574 (Governance) |2
BlEL CWAEHEAHA R TTORE LV WET JEVOE AT T0D, XK 11 1%
BN T DEIER KA R LIcb DO THDHS,

£, [ESG B ONAZFRL . KB ESG B &g fh TG LT B s b5 ) LRI L
72H01% 252 N (&ED 5.0%) I2EE Eo7-, RNT, TESG HEDNELFIMEL TRV, BkIIH
DMRFEFRTITAT TR 7Y 905 A (18.1%) . TNAIFHMREL TWDH08, FrIZ BRI
2554 N (11.1%) Thotz, bz Hbibl, ESG #EONEERAML TWD AT EEOK
34.2% (=1,711 N\) L7325,

D96, FEERCEEITENIB L CODEITRME 2D 14.7% (=252,/1,711 N)IZ&EE
D, AL REROMIIE vy TR LT EN RS ND,

— 5T, [ESG BE LV FIENH DI LTS TNDD, NAETIREEDW LEE LT
1% 845 A (16.9%) . TESG #&EIZ DWW TARIINLRW (W2 Eh 720 | LEIE LT 2,444
A (48.9%) THY, ESG & 1T T 2NA BN+ 471 TRIEL TORNIZEB BB G572,

DI, ESG E LV FEZLOLDIT—EREBHSILO0H D50, WA DHRRE
ITEN OB TR IRE L TR ERFENDER SN TND, 5% ESG BE 3T 258 E B0 E
ITENA~LEEHRESE BT, FHFRODDDLTVRME, R FF 034 | BRI E FE D
PRI ENEBIRDEZZHID,

B 11 ESG #&Z&icBi3 2 #EER

N G 3
1. NBEZHM->THY., ESC BEESMERICKREL-_ENH D 252 | 5.0%
2. RBEZM-THY., hDOBEEKREHHH, ESG IREZITo1=Z &IEHEW 905 | 18. 1%
3. NEIZE > TLEAY, HFICHER(EXA L 554 | 11.1%
4. ESG BELWVWSFEAHDZZLFHM->TWEAN, RBRETIELLLHS 845 | 16. 91
fd:l,\ . 0
5. ;5% (FWW=Z 5L 2,444 | 48. 9%
Sz coEMIz. HAGESE S [AAKRER OGS BRE ICB T 2 Eilliia | 2L
T\W3,
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@ SDGsfEiRE

2 O HOBREREMOGRITEIOMRIELL T, SDGsfE~DEEIRIAFI ALz, T7ebb,
AHRAETIE, (7721, SDGs BERAL TOETD, AL TWRWGE . S %IEAL CAHT-
WEEWETD, TREb Y TUIELLDOZE T DA T IV, J(Q15°%) &&pdalz, 7o, HAZET
1%, TSDGs ) &%, [ SDGs OERIZE RS 25572, BEL -t 7 Y =7 b0 & SFREDT-
DITHITENDT V=R BREEE) Y — v /LR VR RES EEME) 7 OERE2HRLET )
EWVIOTERLA DT TS,

ZDRERDKNFE 12 ThHD, SDGs 2 THIERAL TOD ) F TR EIRAL Tz &E
BELT1X 146 AT, 2RO 2.9%I12E8F-5TEY, A RBRF LT DEIZIEHNS,

—7J7. SDGs EORARERITI2ND, [5BREAL THIZN EEELIZE T 26.2%I2D1FD,
ETER 72 B O OIFED R CE D, ZHUTKIL, AT EIL/V L LT E 2R OK) 7 I
EELTHY, BIR T SDGs E I 5% ETEINAGREL TODEIEEWDBTZWIRIL TH
o

SDGs 13, BEESCHE SO MR E @2 IRV AT 58RI ThY | BRETELE R SR T
BO—FEELL THEASN TS, LTIz3o T, LFFH OB R REC IR E HINE 51 ESG &
FRBRIZINZ T, ML/ > T D SDGs [EDRA R ES D — DO A EL THW
HZET, REERSOBMY T 70 — RIS R XA T OITEN G- 2 2 BE it 52k
ATREL 72D,

K% 12 SDGs D RE R

A$| k=
. RAELTLWS /- RELTWCENHD 146 2. 9%
2. RALECERBLA, S8, BALTHEL 1,311 | 26. 2%
. RELLCERFGWVL, SBRELBAT S FERALL |3 543 | 70.9%

5. REEHERDOEE
ARHFETIL, DB MO IS EE RINTIIE T 27017, Q6 BRU QT Inf T bt
10 5 H ORI HESVCHRETE M (227) 2 1ER LTz, BIRMICIE, Q6 TIRBIIRLAI

CEMIZEDOFRSTH S, UTICEBWT, FKi% - Ll (2025) #2423 F|{HD-Dic, —
HoERICOWTHEMES 2@ LT3
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B4 2REEARD 5 TH , Q7 TIXRECHSREIIKT T 2B LEARD 5 THE THKSN TE
D, MELZGOET10 HEE25 (KK 13 ZH),

Za7 OFHICHT=>TiE, Anderson and Robinson (2022) D J5{iaa 5 4£12, 4 BIEI A
AT E LTz, RKFEET5020E+2 L TRET203+1 R, [EBHEB N0 IE 0 A, [bE
DR LRV E-1 A, TSR LW IE-2 mel, 10 B3R TOEF5A (-20 H~+20 )
w PR R FE AL (EC) B L=,

ZOARATIEAAEDNEWIEEBRBE BRSO LA R L, MR E S BRBEBL R O REFE < BR.L S
GIWZ LA KT D, AR (BRETER) 13, 12332 FZ5E0 AT 12\ C | BREERCE T OB A T
Baai 95 E B A EL TER T .

72%., Anderson and Robinson (2022) CiZ, Q6 |20 3 AIEH H DHH 3 M A% VTSR
B AT T L TV, ELDOFRIEDHI L2 23R TENC R T2H 0 THY, @i TEIO
TITARPRKEN, 2T, AR TITEV IR FIAR3R A RS, K2 ERI7R R B Bk DR
R TN EIHF A D D,

R 13 BBRERICBE S 3 BB OERTT

HRES BERAE

Q6.1 FAZEL T, ENVVEHBRISIRFEEREIYBLEETHS (Anderson and Robinson TEER)

Q6.2 REBMICHGRAIEERREIL. REMIZCEWLNA—2F %L (Anderson and Robinson THEF)

Q6.3 REBMNICHGARESEREDAEITOIREEIRITEVFHFZISMIELXH S (Anderson and Robinson THEF)

Q6.4 REBICERELEZERD=HEL, 32LE5E€FH>THLL

Q6.5 ISHIVEE (REMEE) ICDEABITEHICOVWTER I RETHD

Q7.1 HEMRE- ASEIERICH I HEDE: JIXEE)

Q7.2 HEMRE- HRENEBISH TSR0 E  IKIREME (RIREEBZRO

Q7.3 HEWRE- HXEREDICHIHELE . D15 —FF

Q7.4 HEMRE HIBEIEIH T OBI0E s F i - SR

Q7.5 HEMRE- HIEREDICHIHELE : TOHIVEE (REMER)

A —)L1E-20 i ~20 =, 10 B DFEHEX 2.76 = (FBERZEIL 6.33 &)

6. EMUTIVO—DORE

(1) 2R TSO—REDERICET %ETHE

BRTF—ITiE, KESMT CTRBIASE (St 2 Mo L2 30 & EEAEE (4 &
Iz LA T E{E R0 E D) 2305, M IEhoREET 55005 IE— 3, £<
DT TRBIOISEE L EBIISE O B OI A~y F RS TN, 72 1T, [&EF5 —
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A 2022 4TI, FRRT ARDOIEZ SRR EE O @ O 4008 B 7 Dl knaka kv &
L TRY ., FBIKEIC A E CFHBEZ D (BE R ) ThAEMAVRESNTND, —J7,
AN Z LU E 200 KIC B ARl 92 N fE 1 b RS Tk Y (Wibww2 Dunning-Kruger
effect) . HoITHERD 72N NDSEHMEZR S RPE S OFL OV A Y Z R TEAWEEIEAL Tk
IRV AZ %A I8 — AP STV,

RO EBLAY 2B AR D & S0 IRIBER AR E | BATHESORA, 7LT v
I —REBOIEH VST E2RGRATEIE EOBERHLZLITIRINTE T, LR,
Lusardi and Mitchell (2007)i1%, 7 AU DN ERIRELTZRE T — 2% FV T, EfdT ANMIE
DB S R (IS RFH R A 7 L BRAR - S B & O i) AV IRIRVEG AT E) (B | 1B
FEEOF ) (5@ Bl 52 8% FEAEL T D, £72, van Rooij, et al. (2011)1%, A7 4 DT
— &R, BRI O+ ) RGOSR LD O IEDBfREFREL | &<
(2. BT NG (VA 3 HRoA L 7 LR R0 NIFE | IR E AT 3 i) N2 &
% LT, ¥£7-, Lusardi and Tufano (2015)1%, & AIZBI9-2&BLHHG, (debt literacy) &, 71
Dy —RE - Bl m— o DEREE WS T S FATEN L O BILR A ST L, FIEROARE A3 R
EHEO R THHZEEFLNIZL TND,

ZOIINT, BB T T —NERITENE B A T HMRIEZ Wb OO ITF, B CaH
IZ R DR (B1E) 23, BB LB ITENCIRSEET DLV O E b 2 TE T,

7z&Z21%. Allgood and Walstad (2016) 1%, K E o KB A7 —4 (NFCS, 28,146 A) % H
WT, @RV 7 73— O EBR TN FBEIRHEO W 523, 7Ly Mr—R | & v— | RER,
HZEA~OMEN T 22 OBRITENCEIBIRT 20 % 58T LTz, E7°, i O BIITRL
CHERITZ2 WS BIEIEHS ) THFRIEH DR BE N2 OV TINICEES T2 AN EL, FEI
BT T — (B1F) EFBIIERY 77— G (3R Tho L Liz, ZL T, &miTEciX
EBU - BB RO 7 RS D0, BGOSR — B L TRVVEICH DL
ZRWEUT, &I, TE . =g, RO RLELL &7 RS ZA0F| 728 Tld, BIED
HHNIEBMBA2ATE Lo TV, bHAA, IbIFELWERTEIZ L > TV 2D, [nek
bbb, BIEbdHDH AN ThoT,

Anderson et al. (2017) 1%, K[E DY %A SNSILinkedIn | D —H —Z %412, KEIH7 4
AT T — A E ML BRI T 7 — (EBEO M) & FEMERY 77— (B0
BRNZFELNEE S TS AR OEWA, HAOSRITENCE YR ET D0 E ST LT, TOR
B, FBGM T T2 — DG PTINIHREET LI RWEL, $72bb, [BRE&D
FHEIZ N7 T T PRI TS 2 L QD0 | SV T2 @ TENC B W T ERO &L
TAMIERICTELO | EBSTWDENEIND T IS, ATEIOA % KRB c& 7z, £, F#

(il
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FIEIRR O RITF B B IE 2o hr— T 5L55E o7, DD, ERICHFEN D080,
TH T2 DRI RHHEES TV BEBREICLVEEZELTCND,

Lind et al.(2020) 1%, A7 =—F > DA 2,063 NEXIERIC, TRV ARE KB ARROL B
NEFITE AR LRI EL TV DONESITL, FBIHERY) 772 —DH 01 FBlIHI4ERY
T =30 RITEIRCAR AL DERICTREEL TOLZEE RWEL TS, BRI,
TR SR, IrETE) [ PR [ 2% E SO /el EE2ERITEI O R TR
W IR Chotz, i BB S RO ITEN A 52 203, FBINFIRRIZE @y e
NEFFIp Dol £, BRARRIRILTH, BB - BB RO 7 IR Z252 60 %)
FIDDoT=M, ZHEE EBA RO J7 23 L0 iR BE L Tz,

Sajid et al. (2024) 1%, KEDeFEY T 72 —ii#& (NFCS 2018-2021) 2 H T, G 72 AE
TV 7 (SEM) ST, BRI ERRE EEA AR (3 57 O @EIRRIC X2 BAE) O 573,
BRIHY = VB — AU T IIED a5 2508, BAE DR BRHIFRIVbY 2 e — A
2B Z DB BPRENEDFERZHEL TN,

Lee et al. (2025) 1%, KETOFHE (N = 6,385) 2 A\, EBIAI ARG S TE A @ A% L
DRI OB STER (401(k), e, BRI E 70 8) 1252 2 B IABNZ bT LTz, £ Ok
R BB ERAT VL, I EITENC L CEER M2 R (mediating effect) ZRF>Z& &
B A XE BT EITENCRS O o< DT, 2O RIT EBAHAF V2B TH{ESh
TWAZE, L =T VIR T, BEBAIAF L R ITETTENO [ 3#K F (protective factor) |
ELTHEREL . R E 72 CURZ OB DG FE~DBNNE, EBIAT L O @S NRT UL EITIC
BNzl Z RNWEL T,

PUED IS AT e 2 B 4 T ARFE Tl MADERMY T 7 — 2L miIcitiz 457
., TERTHEL, FBH AR, TTERIRIE D 3 SOBLENDIEEEERTHIEE LT,

(2) E&HEMITI3o—

FTEBAGH) T T2 2O TE, TD NEERT, Sielz DS flAEILE DR ER L -
WET A (Q10) DA FHVTEMIEIL 72, [E& R PURIL 5 BefE T, PEBEDL N R0FEL VY
MBI LG 05 5 | ETEE T,

M 14 (TR T I, b Z i -o7DIE3. SR THY , IO BFELW (T LFELLY
EIDRDFELW OAE 28 34.5%, L0645 ) (LA 181072055 OEF) IX
21.2% Th o7, BOCMIHEEL TIFELW EFERRL TWD ALY, 1455 | LFEFRL TWD AEDE 10%
RAVRLEZNEWIFE RN GOSN,
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ZOBRRNCHEESE EEI4AE T — (Subjective Financial Literacy: SFL) O A=27%
DEEEOHDR0FELN 1 +2 1, DEHEOE D LGEL +1 1, DERY) 0 AL DEE XL
L5 -1 A, PEEEDEDR0E 5] -2 J, DI RE kLT,

ZORIT (EBHIBRY 772 —) 13, Ha AT 2 SR Y & @l T 8h L oo B A Sy A
THERC, FEA A CRFEREL COEBEFROKAERE DINTHEL CWDEE T A5
LLTEM TS,

Bz 14 FHHESRI) 77—

AR | He®
1. FigEYHhRYEDd 212 | 4.2%
2. FHLYIDPLED 848 | 17.0%
3. Fy 2,147 | 42. 9%
4. FHRYIHLEELLY | 1,323 26.5%
5. FHLYELAMLYRELLY | 402 | 8.0%
6. LAY 68 | 1.4%

(3) 2DODEEHEMERMITII—

BRI T 7 —I2OWTIE, EER O Mo T 2 EARA L L CllET
Do AFMATIE, Q12 1T\ T4A 10 MO MARRL THY, ZONRENAITKE 15 (27T
LBV THD,

R OIBE 1 MNGHE 5 MIETIL, &8, /70 BH] VA2 58 E | )77 —if
TR W TEEINZH OV TOD IR ERIE H 2 5 T, ZNDERFRL T, ARG R 7
53— (Basic Financial Literacy: BFL) & £33 %,

—J7. 55 6 MBH 10 RIZ, BRA (5 - E(E 76 FEEIE WV S TRER R E IR T 20000
7255852 O N THERKS L TERY . ZNARESR & E Y77 — (Securities Investment
Literacy: SIL) LIFESZ 210975,

FIEBIZOWT, IEAICIE 18 RERBL TSR0 12T 0 8% 5L, BFL BLW
SIL ZNZENOEFFRAFEEEL TR, 7ok, WiAaT Eh 0~5 SOHIPAZ LD,

BIF 16 1T LY, G RITFEAREHY 77— (BFL) 28 3.00 #i, fEKRHEEV 77—
(SIL) 28 3.87 siTHY, FEHHE BE D FIFRD J57 A0\ K HEL 725> T,
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M 15 BENLEY) 7752 — (EXLR - EREYVF7v—) ( BEEHEE2ET)
FLW Bl OB
1. 100 FHDBREE 1 FFHHADRITEE (FEFFE 2%)[CFEAITT. 5 & 1,560 2,829 611
N rJ S TEHLEASEALID, 5 FRICIE 10 BAZRIRNS
2. ff>7b$f3“¢$ 5% THY. IRITTEEDENFEMN I%THDIELE 3,574 451 975
o 1 R, R1T77ES <&, HHARFICTES TE 2 AF —EX
j’)ilfﬁ}ﬁfﬁfigm‘t ARSISRECRASH Y 715%) | 9.0%) | (19.5%)
3. —EMIIC. BRI EIET (ZLDLHDOKRICERE)EBATIHN., 3,293 601 1,106
—#HOBKEBATILVL, RENBEIEIRET S (65.9%) (12.0%) (22.1%)
4.1 E®IZ1 FAEZHRAER A DA, 5 £%(21 FAEZTERS 3,267 596 1137
75 B KYHIMEA LY (65.3%) | (11.9%) | (22.7%)
5. —MRIZ. FMIFEA LR T 5L, ERERLERTS hod 2033 Az
_ln. :\ 3R AN = . =3 =
T R s 7 (30.9%) | (40.7%) |  (28.5%)
N 158 4,481 361
6. DH<ES 100 FAEFEEDE LN N EMTEBATELL
(3.2%) (89.6%) (7.2%)
7. AEHBREERODITE. RAAHRDFOI, EIHFRAOEHRIC—ER 213 4,253 534
WAV RIERRS AR (4.3%) | (85.1%) | (10.7%)
8. NISA (281X & IERFHIE) DFI FAE DK IFEIR 1,000 FHLLET 174 4,025 801
b5 (3.5%) | (80.5%) | (16.0%)
9. FRFHHCERCHEER NEED 1 %R ETHEIREETER DT 376 3,028 1,596
HEIFELLY (7.5%) (60.6%) (31.9%)
10. HRIZEOFEICOVTIIREEBREEBT LARFAEESHEN 837 3,201 002
- AR - EFEEL L S (1679%) (71.29%) (120%)

K% 16 ZFEWEEMY 77 > —oFHRER

HEARE®MITSO— | SEHBRE)TI—
0 7.9% 6.3%
1 8.6% 2.6%
2 16.0% 5.7%
3 25.9% 14.1%
4 26.4% 25.8%
5 15.2% 45.5%
Pt 3.00 3.87

( 4 ) ﬁ%ﬂ U 7__ 5 :/_0)’??@]*5 EJE . /En2n+o),mnﬁkr_

ST 7 —1E, BIZHRRO A EA D 7217 TiEe, ZOHERICEDSWATEIDE-> TS
MEINEZUREREL THRADNDRE THD, TeE2IE, 2T 7L —<y 7BV Th, 178

AR 0D B B SRR S L TV VD,

ZOBRING ABFIETIL, LG (TAT AN M BRI RO 2 G eI (7 7F)
(O ERMOA L, @t T 7 —OITEIH IR 2 e A O RNBIAKEL TEAT D, BARK
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(VL T3, BTG (AT AR M AR TR OIN S A B O T2 TAT7 7T DRIE) &
Bkl CTBLNET D (Q4) LR RNTHTAEIEZ Az,

B 17 1ORFT IO, 12, DUIRERL TWDJ ERIELTEE D b <, BIKD 52.1%% 55
72 WNTILL VRV EFRL TSI 26.9%, I3 IFEAEERRL TR 28 15.2%, T4, £<
B L TN AR 4.3% Tho7z, TEMRL TSI (1 L2 DAF) 1 79.0%, — TIEMRLT
W (B E 4 DA T 19.5%E72-TERY, 8 BRTWEIZH ML O TG A2 Bk
L TR R ST,

AELL, TSN DEZE LRI LT BT, 4 BERERHIO A7 {E23 [ EETHY , %k 45
T CIATEIN &R 77 — D E BRRIEL L CTHW A,

B 17 EEHEHCNT 3 ER (TERSRY) 77 v —)

] 1,343
1. hRYEHELTWS
(26.9%)
) 2,605
2. LLIFEH LTS
(52.1%)
L 761
3. [FEAEEBL TV
(15.2%)
i 214
4. £EBELTOEN
(4.3%)
5. Hhh AL K
. NSYAY
< (1.5%)

7. BEREEOEMITE~DEM ) T L—DEE

(1) ESGERELERMUTIIO—

AECI, REEREAEMITEIOOESTHS ESG & O Eiifk ik DA WA YA 5L L,
ST 7 —NEDFERINZ G2 D58 % T3 . M3 2047 F1EI1E Probit €7 /L THY,
BREEERRIETE (EC) &2 0 2 FIHIZIMNZ T, SR HITE/Y 77> —THY, ZOMo=k
/L E LU, MR A TR SRR BRI, SR PEIR S RO RO A H&ifk
FIE RAFELL EAI =2 0T, ek BEEMBAE (EC) IO\ TIE, FRIDO THAY 271
WCIERIE R BB O FTREME DV RIB S NI Z &0, 2 FIAET /VZIBIIL TWD,

B4F 18 1%, F8lnyem) 77— (SFL) ZAF A EL TEHLEHEER A2 L T0D, 77,
T M(DIZBWT, BREE#RATTIX 1% KETHEICEDOREL2 o7, Zhut, BREEEH
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EIVAIEE | ESG B2 HEL CQODHANHHILEZEIRL TR, BRI Z Y7255 vz
o

MZ T, BREEEROD 2 RIAL 1% KHETHEICIE ThoT22in b, BB E RN H DL Lk
WL BPEC L ATEI ~ O BN E TR NDZED RSN, 77200 | BREE#INME~
HFR 0D BBl CIR B AT IS B % 5 2 1< ML~ UZEL TR TRIE BRI D722 035
AREMEDRN DD Z LA R TS,

TR T 7 —2a37 (SFL)IZOWTH, 1%KETHEIZIELZR>TRY, Bk
DFESRF N BER LT hr— L LTz B Th, &l 773 —OmaSns ESG BE ORRERIC
Bh 52 CODIEDNHERRS N, UL, X BRBEE#R SR TH, &l 77— MR uE
ESG & IZIT D72 N7y ZEEERL THY, Anderson and Robinson (2022) O R L8
BT —HL Wbz s,

ZOftoz hr— VEEIZBIL TR AR oI R o, OFmiE, 1% KETHE
IZAToH-oT, DFED, FEREIFE ESG BB ITHImI ThoH, QIFEIZ OV T, RAEEDIEH
B (1%AK %) /M (D EHNEE R (5%KYE) NEEIZIETHD, DF, ZERMET
ESG BERBRNZ ), @&MEERRIL, 1% KETHEIZIEThoTlz, 2FY, MG FEN%

NEEBERRN L, QLMY I—1T 10%KETHREICAThHoT-, DFY), BMED A ESG
BB Ch o, @RMFAEDOREL EX I~ 10%KETHEICIEThHoT, B FEE
1ZE ESG B M 2R &172D,

LU EOFRERN G, ESG B ITBREEETROH2HT, SRl EIR - R - P L W o G Y
RERNIZE S TRESNDITEI ThH I EDURS NIz, LT, BV T T — D KA ESG &
DFELDEREL /2> TOD R, 4RO T - BRI T BORICBIT DHE R RIRENAD,

X3 18 OET /L (2) Tl BRIEEFROIEMIE N/ A | B A D 2 FIHTIIRL, AT
\ZEESW= BT AVRIDO X I =B EL TERBLTZET VEHEEL TWA, ZHUCKY, BREEE D
BRI CTZ MG DR e IO MR X DT EN A EEL 72D, BT NV (2UTB W ThH, E84
fity 77— (SFL) DfREIE 1% KETHEIZIETHY, ET MEREE X THEORENRZE
L CWAIENHERENT,
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% 18

ESG ZEERBOBEDTOE YT TEHERM) TS5 —

7L 1) EFL (2)
e v 0.003 ] **=* 0.0032%**
JI)TQ'%E’ n& (EC) (6433) (4430)
B E#® (EC) 2R 0-(229524"‘)**
- BREE A - 0(02223)*
EEERE) 75— 237 (SFL) 0-(2;?942*;** 0%114148)
y _ -0.0144* -0.0144*
s (-1.69) (-1.69)
P -0.0013%*** -0.0013%***
i (-3.63) (-3.68)
W - ki - [ (210%‘ ?log)?
i Ty
B - KOO HMEEE - 0-(2?526’;** 0-(8219’;**
TR« JRIEALE - SRS - -(O_b?ggf -(0_69?2?
TR« BERSY - (010}13)9 (ologg
FHERER . AR - ?OOSZ? (21082?
-0.00001 -0.00001
A (-1.26) (-1.11)
EETS EETS
L A FETE 0-0&9(3)5) 0.0&9(3)3)
sy -0.0034 -0.0048
R (:0.43) (10.58)
AN - REELL B - 0&(1)'19418)* 0'(011,35;*
Yo7V 3,506 3,506
(A D BGELAE S T, WRZH->TEY, ESG B A i IR E LI22EnHD | % 1, TS e 0 D8 -2

(£ 2)SFL=Q10.2 (123720452 | =-2 i~ 7203 EL W =2 1),

GV 3) & - B i 43— f/ﬂffm”ﬁaan% 45307 (8 sLA ) & 1 &9 DA, BRECIEGRES 1 o =PRBEE &
AT 0 pLAT 5 2 000 =1-3 5, 55 3 430 =4-7 35, 85 4 /0hr =8 JSLL |,

(E ODRBUIBRF LI, ( )AL 2 ﬂﬁo FakF ] % KYET, ** L 5% KUET, *1E 10%/KIETHE THILHILEE
W42,

51T, XF 19 Tk, KE 18 O FBREE) 7T —%2tho 3 SO 77 — IR
L CHEE LIZfE A R L T0D, W HOHEEHZBWTH, BREEHR AT BLIOED 2 FIHT

1%/KETHE

IEEWORETAN

IZIETHY, F-F T 1% KETHE
el THERR ST,
R _ERT T @/ 77—

DINTHEI 2> TCNZHTH D,
cHARL R — (BFL) : 5% /KAETHEIZIE
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12k~ T.ESG #&%&

B BB ER ST 1% KETHEIS

(X D RBOA BN



EIERGT OB ATEI &Y 773 —) 1 1%KETHEIZIE

GEEREUT T — (SIL) AREITIE THHMR,
ZORERIT. BV T T — DG ARG B F B2 AR IR BB T 5
ESG #EDEMmEEHICEIEL TH— 5T, BEICETHHMAY S B ki, 4370

ESG & DO EERIZEFEL TUORWAIEEME 27 RIZ L TUVD,

T7pbh, TIRFOEM) 77— D7) Th, ESG #& 2Lt 201X LI T B - 3G E
W DVTF —ThY | [HEHEMMEE N DYT T2 — L TR0 B A A D ZEDVRE

BTl emoie

e,
MK 19 ESGRERBROEEOTOEVIAHT - RENLGERITIO—DRE
EAGH) 7 ARRE) T AERRIOE
- 53— ik
w0 e
BRBTEM (FC) 2% e MG Ml
)77y 22T a5y s e
ey - ey Ges e
i Y A A
W : MR - B - T a6 e
o
B KO EAEEEY - R
Wk bhegoEmEEn - O 156 076
W UREAEE - OB - Coan o Loy
o o
s s
o
ot ot oo
o
WAL s 3,523 3,523 3,506
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(2) SDGs BEIxELEM)TI—

AREITIE, BB SR TEI O — D DFEIEL L T, SDGs [~ D& RER DA HE A5
A EL ., &Rl T T3 — D38 % 53T UTc, £ DOHEER RDBIXE 20 THD,

FPBREEHATT (EC)IX 1% /KETHEICIETHY, BREE#I B IEE SDGs [~
BRI E EDEVOEINE, ATEIO ESG $& O bk LRk ICHRR Sz, £/, ECD 2 3
HHAETHY, BRGNS —EU EOKAEITRHZET SDGs E~DEE BB EELLDL
Ebhd,

F7o, AT 1% K ETHRBICADREL 5.2 TBY, #FERBIEE SDGs & T 510
BRVNZ EAVRST, BEEERRED 5% KETHEICIETHY, BREO LW EIZE SDGs fEH#

IZHIEE CTHD, ZZETOMAIL, WInd ESG & L@l T d,

— T ERTAREAT, FENERY T 7Y —EN, SDGs & OA BT LGt
A BB 52 TR Te R ThD, BRIBITIETH72b D0 A EKEITITELTED
T AT 7 —03, SDGs & #E IZ6 L CIEBARME R BLUE BRI A2 > TORNZEAVRENTE,

ZOENE, SDGs LWL FEEICER T2 W REMED B 5, T7205 ., SDGs 1 — M7z
AIESR P i (S PE A~ TR EE OV B R ML IR T 7 B A RO TWDIz) | @@ 7T 73— D
BN DE T BRI T SIUKNEWDRIEDPIES LD, HDHUNE, SDGs E~DEE
D3, AR WD K0 I EE - ST L ST TR E | O ZFF D720 VT 73— I
HERGEE IR DR BN LK N D H D,

LLEXY, ESG & & SDGs A E T LD ICBREE EMRICHUESILD A TIFERL TWD 23, 4l
V773 — DB TR D AT =X b5 AT H AN HHZ LN RIBI T,
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K2 20 SDGs &{R-E OE D Probit 047 : EEWESRY 55—

=71 (1) 7L (2)
BT (EC) 0‘222824) 0‘2;’2747)
BEEW (BC) 2% 0‘2(2’0714)

- BETEAE) - ?lo?gf
FHENERMYY 77 —2aT 0.0029 0.0032
(SFL) (1.06) (1.18)
sy oo o

i Tl casy
R PR - B - ‘(O_b?‘;z;‘ ‘(0_6?‘7)8)9
s aa o
W KB EREER) - ‘zoog?)l ‘zooggf
W MO ERRERAY - ot g
Tl : JREALE - TGRS - (Zl‘);gf (zl‘);g)z
SR : BEAS) - ‘(O_ﬁg?f ‘(O_ggf
SRR+ TS - 0(02132) ) 0(02133) *

AR Yoon  ooh

SRR 0’0(2?1061)** 0~°(gf’2°01)**
e
S e
WAL s 3,506 3,506

(1) R TEA L CODMRA L TIN5 % | A L2320 & 0 D8 I-Z5%,

(7 2) SFL=Q10.2 (12372055 | =-2 JE~TD3720FE L =2 J5) o SRBUTIRFDAE, () P z-fE, *** T 1%K
HET, **T 5% KUET, ¥ 10%KETHE THHILEZBE KT D,

(FE3) i BRBL Bk 4 - BRBEE AT 4 000 (8 sl B) & 1 L9584k, BRETE A | L =ERETE ik
237 0 MLAT., 5 2 000 =1-3 5. & 3 0L =4-7 5. 5 4 50 =8 &Ll E,

(% 21 (%, SDGs fE~DOHFERBROFEAYPHAZL I L L2 LT SIAREL THWDE
AT T —EEE B E LG A O ER RE R LTS, BRI, BN/ 77—
(SFL)IZRA T, HA®FY T 73— (BFL) | GEHRE VT T3 — (SIL) | BLOVETERGHIRE S
HE AR WS Ch b,

FORER, ALY T T — L AEGHRFOEMRIZELIC, SDGs EHE T L THRATICEE

IR BRI 0T, ZhUE, R 20 THEALZEBINERY T 7Y — LRBEORE R TH,
ESG & IZBWTHLNIZ LI E R/ 77 — O EO R RIS o7,
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LLARE, fEERE YT T — (SIL) I2oW TR, 1% KETHEICADRENEES DL
WO BLBRTZRVEE e Te o7z, T | GRS I T 28 W AIEE | SDGs A~
EPEZ DM DHHLZEDRINTZDTHD,

ZOWFF DN RN DN THINL DDA B ZDID, T2 X, FEREEV T I — D&
WEE, SDGs fif D N 20 H Bk LRI EEIE 1 23 E< L 7V 7 (SDGs L)) 12
U CHEEE AR BREE 2 B 03 W AT REME DS $ D, 370D SDGs EALT LE YA — 2 KU A
I DS TIFRNZ A BRL T8N, B EPEX TWDEWI HIREME TH D,

BHDHVNE, FEREE IR, ESG #& ThiuL B BRI L CTRE Jea Hlr cE a0kt
L. Y% SDGs{ENA Y IC SDGsICE ML TV DD EERNICR 20, SDGsE 4 HIZL CU4
—UBREBIETHFOLNTODD TIEARVDNEEL T2V, GERFEEY T 7 — R EN AEE B
EaEBEEL TODONE LIV, HIZE 21X, SDGsEEVIDNDCT IR, K FEFKRE) T
B EGEOTRTVEBNR D,

BB 77— 2RO NZE ESG BEITIHMA ThDH LW FEE ZIVE TIZWS OGS
T, 7=&%1%. Riedl and Smeets (2017) 13, SRI (2B EALHRE) 772 R ORAEIEIE
RS S WEEFRIZEDRVMHEAI N HDHZEE FNEL E RS NEE T #HED
FIR T FEB O E S 2P B Eak L. SR 77 RO R A4 AEA 18 HD LML T)5,
%7z, Gutsche, Nakai and Arimura (20214, GRlV7 73— @0 AIEE ESG & ICE T2
HFRCTRANIE N (ESG SV SEE M- TS, BIL2®HD) A3, EFED ESG BE R FITIK
NWZEEFLNEL TS, th51E, @Y7 73 —Ei%, ESG & EICLDIAY 3 O RV 2 —o D
IR FORFEMEZRR AL CONDDTIEAIEHERIL TUWD,

72720, ZRBDFEATHE TlE, &Rt 7T 73— oW TH 2 ORI B LI i 21T > T
Wiginodz, SDGs & LW RERR e BRI WTIL, FEREE YT 73 — DN G TE A (e
FTHOTIHRL, LLAMEIT 25 B ATREM R H DL AU, RO T CTHRFET &
R THY, 5% D SDGSED MR F OB E BE 1THB W Th EERHR A LR A,
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B3 21 SDGs EHREL &MY 77—

 REW &MY 77V —DRE

FEAREENY  GEAEREY ATEREHO
FF - FT L — ik
i i 0.0022%%%  0.0020%%*  (.0022%**
BRELE (BC) (4.89) (4.70) (4.70)
I 0.0001%**  0.0001***  0.0001%**
BRSLE (BC) 2% (2.80) (2.69) (2.79)
A 1 e -0.0014 -0.0081%** 0.0021
e 77 =237 (-0.77) (-5.39) (0.56)
ne -0.0096 -0.0069 -0.0094
LSRN (-1.47) (-1.09) (-1.44)
" -0.0014%%%  _0.0012%%*  -0.0014%**
R (-4.81) (-4.60) (-4.88)
- - -0.0074 -0.0080 -0.0076
W2 - RIS - RS (-0.74) (.0.85) (-0.75)
e ke s 0.0206 0.0206 0.0196
T - AR (1.51) (1.56) (1.44)
H%E% D REEEDOTERNEEES 0.0091 0.0116 0.0080
(0.92) (1.18) (0.81)
Hﬁk% cHUNMEEOIEHINEES -0.0057 -0.0045 -0.0061
B (-0.71) (-0.59) (-0.76)
Hﬁk% CYRIEBAEE - IOHES 0.0148 0.0132 0.0143
(1.31) (1.24) (1.27)
e . oo -0.0093 -0.0076 -0.0095
FIRARAL + BEAY S (-1.15) (-1.00) (-1.16)
e c 0.0157%** 0.0132%* 0.0161%**
SRR - T3 (2.23) (1.98) 227)
0.000001 0.0000001 0.000005
LRSS (0.09) (0.02) (0.07)
L - 0.00001**  0.00001***  0.00001%**
DR R (2.48) (3.13) (2.26)
Co 0.0031 0.0020 0.0031
RE AN (0.49) (0.33) (0.49)
o ~ -0.0024 -0.0008 -0.0029
SR EIE + RARDLES (-0.38) (-0.14) (-0.47)
DR 3,523 3,523 3,506
(3) EBHER) TV CEIIEEE) T —DHE

>
ZIETOSNHRERIL, BT 7> —OKENBIRALEM O SRITEN R ELE KT T 2%
IRLUCERED, ZTORBOBNTIL, )T 7 —ONELHE FIEIC > TR D ATHENE D
b, REITIX, ZTDOREIDICHGET 72012, 7V — o FEICKT 2508 (Q18) &, T#ln4
77— (SFL) BLOGERHE YT 73— (SIL) L B A LBt Uiz 3 it e A2 35,
BA3 22 1%, FBAEMY 770 —OKRERNZ, QI8 ITBITLHT Y — FE~DREED AT D
FEHEE L LIcb DO THD, 7oz i, R E DR EDIRED R AOPH &E | 6 H
L% R CEGH~S) (Q18-1) LVWWIEH T, A SIS L CHEHX0E 055 LT
JEDATT RN 1.76 LiHIERS, FBAIEHY T T —RNEWEE ZOTEIN IS TUIEL LT
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M DSTRNZ EAFERR STz, AU, FEBZR RO B OR8N, BRI e 5 & 1T H)
EEEL CWAZLERIET 5,

— 5T, TBEFEFET ESG ODAFRRHLHEMITINTETS | (Q18-4) L), Wb H TR
~OROSIZBLTIE, e85 18T 8BOAaT XK -T2b DD, T LSO JE TIERE
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ETIVOHANEDL S BREBRICE D OO % IBE - SREATRETH B 2 & B, BFEMN - MEN
BRERDLORARTHZ. ZOLIABEROEE  EFFESINTVE0D, BBFEEETILIC
LEERRERCTFRHZMMLL T T2LODFE%IET 5B AT (Explainable AT
XAD| O7 7O—FTH 5. AFEHNEET S SHAP (SHapley Additive exPlanations)
i, AT —LERICEDK —BHDOHIFETHY, B~ DEHBENFRICSZA2F5E%
EENICFEMET 522 & HERETH S.

LU EEMICIE, XAID S5, AFA (Additive Feature Attribution) & (&, &M At
BETIOFAMEE B~ DRBEDOEIE (F5E) ICOMT 2 & T, SRFHUENFRICS

PHEEEEL - IR TB2FETHS. AFA &1F, BIZIE, 3DOOZEHX - Y -ZEAWL
TEEMEEZEBFEETILTTUT I, FAED TEOBLNXICLDB0ROHN] TE
DERDY ICEZDEDRDON] TEDEANZICKBEDBDOMN] 20T 5FETHD. F
AETIVIEHEIZRETILTHNE, #HEF SN A—9ERAVTERIBRETI &N
TES. LHL, Za—S0xy NI—0%RTUH U Ty ) —&Wotk TEMA] #mEE
ETIUDFRETIVNCHBI5E, £ LEARAIA—SEZAVCERSBETIILIET
AW ("1).

AFA OEHMBFETH S SHAP I, BHT —LEROEBITHZ2Yv—TLM1E
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1: ERATICEITZINSA =9 EAVEERDREBBEEETIVICHSITS AFA 5 F
W ER DR

HBERE TN > <EHEHRPEETL >

(CTTT T mm T m e mm S remmmmm e m—m——— \
Il y = f(x1,x2,%3) = a+fix1 + Box; + B3x3 E I y = ML(x1, %3, x3) |
_________________________________ - N e o o o o o e o o o o o o o e

e
e

-% 3 EHELIFRIZET L TH Y
WILEED & 5 ICIFBERSBTE A0

et

ERSBEOFE: AFA

BEHWTERDHA

+d

(Shapley [16]) ICED < AFA T#% Y, Lundberg and Lee [11] (ILF TLLE#@X] &MERZ &
ICY %) ICL > TERESNTUR, £F, BBFE L AIO2FICEWT, BERICHOHT - 5%
PEHLNTVS. ! FIZIE, FEIR MOBRRHNSF, SHAP OFHERE £ G T 576
@ TreeExplaner (Lundberg et al. [10]) % Fast SHAP (Jethani et al. [8]) &Wo7FiE
PREFEINTWS. EEOT—9E2HA W SHAP O@R & LTE, BEPAILAT T DHEH
ERDE LT, A RDBTHOMIERINDDH B .2

THIC, ZIHEDET, B% - €SMEEDT—4IC{ LT, SHAP Z VW THRFEET
W RIRAIBER Y CEA - D 2RI/ EREASINDDH . Jabeur et al. [7] 1, £ % 6
DOEBMFBET IV ERWTTRHLAE, FFRICDOWT SHAP %@ L THERIMZEITV,
XGBoost ET V& ZNICN T 5 SHAP BRI D ELEWTHZ & 2ER L. KEH
RER1T (BOE) D7 —F v JR—/X—& L TAKSI N7z Buckmann and Joseph [2] &, KE
DRERZWRIC, BHFBETILOFRREDLEFM, SHAP IC& 2 FREOER S,

*I Lundberg and Lee [11] (LL ) (&, 2017 £® NeurIPS (Conference on Neural Information
Processing Systems, ##FE Y ALHE (AD) 2HETRLIEBOHIERERFBOVED) IBHEHINE
TOY—T4 VT THDN, BFRXDSIAEEIE 2025 F 6 BRFRT 3,6000 F&2B2THY, XAL IS
265 EHEMHAXID 1 DEBR>TWS.

2 EEABICHE T E XAl OFERRREFRMICL Ea—L, $IC SHAP ® LIME (#) 7 & DOF RN 2H
TERPEEFUETINOBEREELICEI L TWSZ &% RL7% Loh et al. [9] ¥, 2B FEH OROEE
FRIFEDFAIC SHAP %3#MA L7 Lundberg et al.[12] I ENFEIF LN B.
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ZHEDIEFHERDO AR, SHAP OIEETHRIREE (Shaprey Regression) M, SHAP %
b e THMMEBETIVAERVEART—270—%RL, HRYBOEREREFLINPHE
EHBTICEWT, AFAZRWL SHAP 2FRT 2 2 & 0BMEER L. —F, BMNFRIR
T (ECB) @7 —% v &' R—/8— & L TARS 17 Bluwstein et al. [1] 1%, SHAP #FWT
SREBOFAUCERALESBREENEREL, AIRLEITo™ DHEICEVWTH, BR
[20] i3, SHAP A FAVWTBEA L a VHBICS I 2REREVF AV MaSHL, ZTOE
EREHERNFEMA ML ZBHPKEI L RH—TTHB I L E2HLMI L. FiEFD
[19] 1&, 125 AEOHFHE IO TV 1 L AFHBREERS & 0 36 BEOKFHEN 545/ R
T=HILIZVI LT AL ANETIVEBERL, SHAP ZHW TR RHHBEDEEE 2 5HAIL 2.

A TIE, SHAP B LU ZOREMAFRICOVWTERENICLE2L—L, Thba 8L
=7 —LXRBEORR - REFT—SICEAL, WA EITS . BAENICIE, £, BIED AFA
DRFMMRFETH S SHAP &, Hiraki, Ishihara and Shino [6] (LLF THIS f&3] &MEXRZ
EICT D) ICE > TIRREI N SHAP E REWREROFERICOVWTHET 5. 4510, LLE#AX
BAR—2IZ, AFA DERMLBIDFETH %, LIME (Local Interpretable Model-agnostic
Explanations, [13]) & UZOA—FIL & DEFHMEICERELT, ThODFEDLBETS.
RIZ, Jabeur et al. [7] FICEDE, Zh5OEHOFEEmRIMAE (RM)H & EMK
AEERICERALT, ER3FEOBTEOREDEVWVIELZDD, KEBIHZITI. EL
T, Hiraki, Ishihara and Shino [6] BMRRLEFEEERTHLHDKRS V b P 5SRO
MOABRMEICDOWTERT 5.

AL DREUBEDERNRIELLTO@EY TH 2. 281 Tld SHAP B LU ZDOREHNFEICD
WCLEa—9%. 3 8T, BHT—L0OEF %AV SHAP & ZORENFEDLE
DFEITD. 4E8TIE, ThSDOFEE2SMEORERIT— ICEA L THEEITS. 58X
XeHEfamTH 5.

*3 112, PRERITE T OBEAEZMMICIRD International Journal of Central Banking 55ICIBEH I .
*4 1812, Journal of International Economics sICBE IS iz,
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2 SHAP & ZDOREBEHFEICOVWTODLEL—

21 LLERXICHFTS SHAP & HISSHXICHE T2 ZDREBENFERICET 25
5t D R AR 2%

AFA ODEFEBFEE LTSHAP #12R L7z LL#®X Tl&, SHAP % 2 DDE SR D13
TW3 (M2). 1 200EAE, BHT—LORBEITHEY v — L A%, AFA DXk
ICEALZHDE LTSHAP 28313 26£DTH S (LL XD Theorem 1). 3 12D
Bald, AFA DRIOEARNLFED 1 DTH S, LIME OEAFEMARERILE LT SHAP %4
BOI250THS. IS, LIME A#ERMET IRICHBE A2 D—FIER (R2ICH T3
nIHAP(S) ML 2.4 BICHEER) 2 REDHICRET 22 & T, ThH' SHAP & —HT 3
ZEHERLTWS (AR D Theorem?).

2: LLE#®XICE (T 5 SHAP ORFED

AFA

LL: Theorem 1 LL: Theorem 2

WHT — LB
Shapley Value B BEETE D H — 3 LisHae(s)

LIME

—7, HISS@XTIE, ZOLLMXDBD I L—LT7—7%BELDD, TN ZThDE =
D5, SHAP ORBREAZRTLTWVWS (M3). £9, 1200 BATV—LOBHEIELTO
SHAP| IZDWT, HISSRX T, AT —LEBRICHS T 2BEIE v — L1 EDMICH
ZLDEDHHY, TNSERBRICAFA & LTEREL, Thi SHAP L BT EDE
EMEERHLE. TOOAT, BAT —LEBRICBIT2BRABVERIMBERN_RT L%
FIWT, SHAP & &M AFA 281 - 3R L7 (R3 IC8 12 EROK). RIC, 208
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@D ILIME ICEWTHEDH—RIVERZRET 52 & TEHEI NS SHAP] IZDWT, HIS
X TIE, 2D SHAP ICRHEDH —RIVEAHD, h—XIVEBN B I REEEZHE L LT
WAWZ EEERLE. ZODAT, COMBEEBETHA—FILEREERLT, TIHH
SHAP & RERR AFA Z8H - IR L7 (M3 ICH T2 HBRAIDKE).

3: HISSHXICH T 2REBEWFEDIRT

AFA

Alternatives

Approach 1

Bhy — LB

Approach 2
Shapley Value

LIME
N\
\Qé FIE D 51— < JLmSHAR(S)

Other solution concepts Other kernels with desireble
properties
DEANLL#@XE HISHMXDERKRTH S, 23HTHUFMRLELI—%ZITOHIIC, RD

228 TIE, LLARXICH TS SHAP &, HISSHX TR S Nickk 2 REBNFED>H5H -
EBV VTN, BAT — LAEROBEITH DERIFEIMEZ AV AFA (RRHEFR
4 (Equal Surplus) X F % & > T, SHAPIZH L TES EMERZ &IZT ) ICDWT, B
FHIERAWRDLZDA A—VEIBRBT DI EICT 5.

22 FEELE: SHAP & ES (BAMEES %M 7 AFA) DL

ZZTIEEFIERAWTSHAP & ESDEWVWAILET 2. 2EFOMBEEETIVE f, 1
BEIZA B, CD32TH3ET5. flaid AV I—VaEFRTZELT, BHPEET
TIVfIES VYT LTALRAMNPZa—F)bxy bEWol THEMAL] ET), FHEIFEESD
WICH T2 TRIIEEh) ISRBAEH D2 & THY, BRI, BYER, ABL—bEWoik
EHIRHEOBERE RS,

AFA DR REBBEIE, HEEAEICEVT, HEE A, B, C DENL2THMNTH D54
DFHE f(A,B,C) &, BB A, B,C AT RTKRATHBBEDFHE - 2hi f(0) &
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¥2 - 0%, a5 f(A,B,C)— f(0), %, HH8E A, B,C KRAT2F 1D & TH
3. f(A,B,C)— f(0) id, TRCOBMES/BME R 7L 2D [TUOREE EaRT
ZENTZS. Ihix A, B,CO IFADOEBE] IZIGCTERS T 2FEN AFA THS. #
HT—LERICBEVWTIE f(A, B,C)— f(0) 3Wbw 3 TL A ¥—BTEYENhS /1D
REZ IZHY, ZOBOFEELT, Dv—T LA {EZIELHET k4 RBBERNIRT
INTE.

ZNTIE, FFSHAPICDWTRTH&E D (H4). SHAP TiE, £, 2 TORHMEN KA
DRETH B f() (M4 T f(?,7,7) ERT) BDRI—KL, 1 DT OREHMEAMD B K
MEEETD. IFT[1] &H2T—ATR, FIRHHEE ADVBRICKRS. 2ZTADOFAD
[BRSFEH@E (marginal contribution)] % f(A) — f(0) & F % (f(A) EHFRTI f(A,?,7)
ERR). RIS, FEHE BABINERS. 22T BORAEBHEIL, BHEERER2E10F A
f& f(A) &, BNEEME Ao/ ZDFHE f(A, B) DEALIE f(A,B)— f(A) £T3. &
BIC, BEE CHABME A > E2D CORAFMES f(A,B,C)— f(A,B) &7 5.

B 4: SHAP (Vv —7 LA {EZRBWV AFA) OFtERE

v % =7V 41{E(SHAP) D&

1 £2,7,7) A, F(4,7,7) _B, F(AB,?) <, £(A,B,C) |(STEP1) BIRFIICHTS

""" ) . . A B, cO [BARAEME] £HE
21 £2,2,7) =2 F42,7) =S f42,00 2= fa8,0)

(STEP 2) FREETAE DY = sHAP

6 £(,7,7) —— £(2,2,0) =2 f(2,B,0) 2= f(4.B,0)

UETr—R[1]ICBI5 A, B, CORABMRENIEHTE L. ¥— 2 [1] ZWhIZIRS
A— B— CIKRIBT 370, | DT DRMENMbD> TV Iy —20#EIE A, B, CDIE
BIDIFADE, 3! = 6 BYH S (H4TE[1],[2], ..., [6] ERRENTWND). ZThThDT —
ZIZBWT A, B, CETNThORAREMEEZFTEL, TNar—X0O#HE6 TEI- 72, Wb
& TIRRAFMEDFEE] ASHAP &5, LLAXTIE IO vy—FLAEOEZICAI>T
SHAP N"EZ= i,

RIS, BREE®HM (BES) IKOVWTHTHED (H5). ESTH, 59, 2TOHMEN
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KHDRETHZ f(0) hS>RI—bT 3. LHL, 3DODFHELTHMDZIEFEEZ S
DTIERL, BERT 2D f(0) 15 1 DHDHHEN MO ZREDHTHD. . HHT 1]
EHBT—RZEWVWTUE, TRTORHEN RN THIEEDTRHE f(0) D5, FHE AN
BEIC A 572 & EDFAME f(A) DEALIE f(A) — f(0) %, SHAP A#IC A DF D TRFR
BHEAE (marginal contribution)] &9 3. ES Tld, ThERHHE APEBDORYHELT
[%+—71 $2&E2%. BHIC, Bid f(B)— f(), Cl& f(C)— f(0) 2BHOERMU S E L
TIF—7]1 9%. COERHEHNBEPORY DAEF—TI 2EEI WHIE Step 1 TH 3.
Step 2 ICBEVWTIE, [RUEDIA1DREE] THD f(A, B,C)— f(0) 5, Step 1 ILBWT
ERBELNF—TLEDEELSIVE [BRR] %, 3DRFHETHERS L, Step L OF—7
LEDICMA 3. TN ES=FZRHEFEDICED AFATHS.

5: ES (BRBFROMZA W AFA) OFEAE

EEHERES (ES: Equal Surplus solution) DIFE&

c
Bl f2.2,7) — f(2,2,0) (STEP 1) TEEH L 775 Y 355 L TRELADE S =65

SHAP & ESZtbR % &, HIR, SHAP DANK WL DEHREZAVWTCEHEINTWS. T4
bb, EEOFICEWT, SHAP IZEFHEN 2 DA BNDBEICHS T2 TAETH S f(A, B),
fA,C)BEU f(B,C) DIEHRAEZE L TEHE SN B, BES R DEREZEELAW. L
o T, IERHBEOFAOERMEICIS U T2 5] AFA & LT, SHAP I ESICHEARS
ELY 727 BALETHBEEAD. £z, FEHEOEMNKE KRBT, [SHAP Tl&
ZRLTVWBNES TIEFERL TLWAWERE] FAREL QB I LML, @EDEWVIEIKE S
BoTWKEEZILNS.

— AT, ESICIEXA Yy FEDHD. IFREICOVWTOEME WDHIXOAM VOERDERTH
%71, SHAP OFBICEWTIE, n BOREENH 2 & &, SHETREFAEOHIL 2™ BT
HBIENDS, BHEOHNHEZ 5L SHAP OFE IR MIBHEHNICEAL TV, —
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AT, ESICEWVWTIE, STEITREFAEDOHIE n +2BTHZ &N S, SHAP OFFEIR
NDEMR—REEHAREDICEEE S, LA >T, MEDEIR MIBBEOKRNKE
KRBDBIIFELWARLTVL . BEEBICBVWTIE, L OEBEHEERI T —ADT L 2 —HKH
THBIEDD, INIFESORERA) Yy NTHBEEZAS. 1EHITEHEEKR LD, SHAP
IEAFA & LTHRABR XYy NERD—AT, I EIZX NOREINFAOBBEL A SN
TE. 20D, BEMICDRWETE IR M THELBIC SHAP 2589 %, TreeSHAP »
FastSHAP R EDFEMNRESINTEZ D, TNOHDFEZAVWTHABEEIRNDEZ
THEERENREDICEEEF>TWS. HISSHX T, CORLBEFEAT, 5FEIR MNE KR
ICHEl T 52 &MDTE S ES %, SHAP OREBEMAFEDIBD 1 D& LTRRLE.

SHAP & ESICDOWTOEBMAZEMRIIULETH S, HISHIICBWTRRINAMmDK
BHARFEELELI—F20ICE, WODID/—FT—> 3V E2BATIHNENHS. 2.3
EILAE TS, ZOHEFEET o b e, LLwXE HISHRXICS T 2@ REEIDLEY T
LEa—LTWL.

23 &LWIEHRLE2L—DIDDEHE

BUAEE (8, HEEORE nBEL (N = {1,...n} 8LV T = {1,...,t}), HHE
DRI MVEE X nRENT ML X = (X,,..X,,...,X,,) £T5. fEZBRFETI,
Y = (yy,...,u,) & FICEBFREES S (Y = f(X)).

NDOREEEDERS € 2N (BAT —LEBRTIIRIELILR) (LT L, 2, 5 = {z, jlj €
S}edd. x, gk, TEEBOBRABEICE TS SICEENIHBENSBINI MLTHD.
Ffe, Xg={X,ljeS} 95,

AT —LERICBWT, FMEBEFE S — L1 (N,v) TRRESNSE. N={1,...,n}d7
LAY —D&E, v iEREEE 2N LORBERBTHS. 5, rBEEOBABICSE VT, 17
S L CEHEES v, 2V — RAEUTFOD (1) TEET 3 &, 710D\ T DR
BT =L 1 DEES:

v,.(S)=E[f(z, 5 Xn5)] - (1)

v (S) 1, Tz IKBWT, SIKETN2BME 2, (j € S) BPN>TV3BN, SKKE
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ENBWRHE 2, (k€ N\ S)BRNTHZEEZD fOFRIEI THDE. v (N) =
E [f(mT,l’ ""xT,n)] = f(mT,l’ e mT,TL) b\j UT(Q) = E[f(Xl’ e Xn)] = E[f(X)]
TH?. BHT—LERODIICEWTE, v(0) =02 RET DI ENE VDA, T TRHR—M
BICv (0) £#0THBZEICERT .

B 1 BB AME (t=4), BEB3E (n=3) OEAEEZS.

L11,L125L13
Loq, L T

X — 21> %225 23 | (2)
L31,L32,L33

Ty15Tyg2s Tys

AEFBOBIME 7 =4 ICHINY 2HEREBEK T —L v, &, LTOBYEZXS:

1< .
vy (0) = 1 Zf(mz) fefela; = (251, Ti2, Ti3)
im1
1
vy(1) = Z{f(xua Ty, %13) + f(Ty1,Tan, Taz) + f(T41, T30, %33) + f(Ty1,Tya, Ty3)}

......... 04(2), 0, (3) B e e
1
vy(12) = Z{f(xéllv Ty, T13) + f(Ty1,Ty0, Taz) + f(Ta1,Tao, T33) + f(T41, Ty, T43)}
......... 04(13), v, (23) 6 FHE o
v4(123) = f(T41, T4, T43)

v, (0) 13, TABEOBRNBIC S VT, TATORBENRINTH 2 BEDERIE) HOT,
Ty, Ty, vy NERETRETEEREL, BREOPFEEHETS. v,(1) 1, (4 BB
DEABICSVT, 1 EEORBEOH P BN THSHBEOEREI BDOT, v, REEL,
(10, T13)s (Tog, Tos)s (Tans Tss), (Tan,ys), DNERETHRET 2 EREL, ERIED
HREAESTET B, v,(12) EABTHS. BEIC, v,(123) 1, A BEOBRAEICSVNTT
NTHUBHNBRTH BB DERE] BOT, LBEETFIL [IC 0, = (T40, Tin, Tys) &
KAT .

HWEBICH TS AFA & 1F, TBHEHOHAEICEBL, [T RTOEFHENBNTHBIHFED
THNEE, TRTORUBIRETHEEADOFTIMEDE] TH2 v (N)—v_(0) %, KM
BOEME (F5E) KL TR T35 TH. BHNICIE, r BEOBANEICET 345
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BT — 4 (N, v,) EZTTTOT LA ¥— (B#E)j Id L, SREER U (j): N — R
EEAD (LR, U (j) & U,  &RETH). £, 0 = (U, U_ )T T N
B)REBLTEE, U_ % AFA EIEA,

7,15

Z \I,T,j = UT(N) - UT<®)' (3)

JEN
U_HNAFATHZEE VAFA L £RBT 5.
L EDEBDE &, 22 TEY EIF7- SHAP & ES &, ZhEFhUTD () RBE LU (5)
KICE>TERETE 3.

wspar 3 15H0 _n|.5' — D o (5 U L)) — 0, (5)) (4)
SCN\j '
v (N)—v (0)=> . v ({7
WES — o, (g + o O ey ) 8

RIS, M3 ICB T B2ERDOKEN TR L, SHAP DRENVFEZER LT 2EDED 12D
TP7O—FTHD, h—xIEREZERE LEEREZHHT 2.

24 LIME & Hh—=xIV

HIS #@X T, LIME (Local Interpretable Model-agnostic Explanations, Ribeiro et al.
[13], LF LIME 88X & MR) IZE T2 h—RIVEBDOE RN S, SHAP ICE TS H—RILE
L, TP RROBAMEISEWNEEIY Y TIVFERERT A MM EIhERE] WD,
AKLIME Mg REEHEH/EZLTVWARVREERHLE. TOOAT, FEOA—=I
B %RV AFA O—RMRFEEH L, LRFMGEZHTERD AFA %=, SHAP OK#E
MaFEE LTRRALE. UMTTRIOREZLE2—T 3.

FY, LLAWXB LU LIME SRXDREICHEW, x BN RERDERE, 2z &z hHHE
BENEBEY Y TV (RELE, IRNTOFEENERNTH S « 2N—RIC, —HOFHE
ERAMELEEEDT—4) 5. LLABXB LT LIME#RX T, ZENY ML 2 L0
z2=h_ () &I BB h, ZAVT 2% 2/ [CBEMRAZLTHOMLTVEN, T2 TIEE
MIEDBHIC =2’ BLP2=2" &9, LIMESBX TR, EHMEBEBEETI f %,
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DHHRTH 2 2 DIEFBICEWVWT, ERBATREREHTIEAR W] ETIL g TRRAMISERT %
FE LT, UToHMEBBEZR T L !

§(z) = argmin L(f, g, 7,) + Q(g).
geG

ZTT,g(2)=do+2.7 | ¢,z (KL ¢, € R), b5, HEARRELRETILIZRY T
H2E5D. GEITRTDgDEAEL, ¢ = (¢q,...,P,) E R* T 3. 7 IRA—FI
BHTHY, m,.(2) T, PFRRTHZEAE x SEEY Y T 2z DIEEENSHSND. LiE
[BLU T, DEET, gD fEEDRERELULTVWEANED B ZAIZEREAHRTHY, 3EE
ENEWMEEBRINNE LS. Qg) FERIAFTERET IV g DEM S ZRBRFILT (AT
H5.

UDEDERALDS &, LIME#®X T, A—X)b 7w, BNELITNEEZHFEELT, ULTOR%E
BIFTW5:

. T2 EDERENBL (BEANE V) EE, 2 ICHEEh3h—2L (BH) BAS
(BBRETHD.

SBATTAEARETIL g1, DHREARBERE 2 DEL ICBWT, fA& L YIERISELS 2R
ETHBD, TOEIR gERDDI AT, z ISEWVEEY Y FILEERT 2 & S ICIBRER
AERMET DI EAEHET 2 ERORME, H—FXVEBNUREBLTRERXUTHD E VR
2.5 LT, LIME X Tld, BAMICH—XIEE%E 7 (2) = exp(—D(z, 2)2) /o2 (1=
72U D ZIEBEI, o BESIEYDRE) EERILLTWS. 50, BEEKICOWT
&, L(f,9,7,) = 3., [f(2) = g(2)] 7, (2) &£\ BAKIME = RBXEE (locally
weighted square loss function) 21BELTW5. JRbE, 2 ICEWVWT, BRATELRET
MEZBFEE g(2) BTEHZEDEBEFILOFAE f(2) HORBET BIFLBRIIAE
KAB. ZLT, ZTOLIRBEE, 20z IEWEE (TADSE 7, (2) BPREWEY), £Y
BREIND.

LIME #®X T, L EDH/IMEBBORE % BITHICKD 2 Z &ld L TWwiw, —7, LIME

*> LIME 3 [13] @ 3 &% 28, fl2IE, Figure 3 1ICHWT, z [SIEWEEY Y FILIFERMICKE KRR
INTVED, TNIEFEEY Y TIICE Y REREAE[FELTVWEIEERLTWS.
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& SHAP OFFRZ&E% L7 LL#mX TIE, Z0O&IMEBEREIC, BIMKIC Q(g) = 0 DIRE%
BEWTW3. ZhickVy, LIME O&/MEEREIE, AFHD 2.3 8 TEALALREICRKD &, KL
TToREIN B

2

argmin ) | ¢; = {v,(S) = do)}| 7, (S). (6)

PER" geoN |ies .

E5IC, LLMX T, BBARRERET IV g(2) = ¢o + 2.7 | ¢;2; IKEALT, W< DD D
WAEELTWS., 1RBIE, 2= (0,...,00) DEZE, ¢y = f(0,...,0), TRDE, ¢, &, £
TOFHENRADE ZDEFETIOFABEE —H L TLWAIThIERSRW. 2 KB,
flz) = g(z), THDE, HHFHROBIME x ICBWTIE, g(z) 1 flz) E—FLATNIER
S, T ORMEBFMERMESRMY (local accuracy) F 7 ETRMERE (efficiency) & I
W, TOEB%EBIT I ETR/IMEBBORITEICAFA &%, UEAEBEBTZE, LLAXD
HNEENRIMERIEIE, VAFA 2RE T2, LTTERINS,

2

CAPA = agmin 3 |3 b — {0 (S) v, 0} 7w, (S).  (7)

¢€RnwithzieN Se2N |ies !
d)i:’U‘r(N)ifUT(w)

1B THEEEICERLAED, LL#@wXIE (7) XDOED SHAP & —HI 2L S50 —=I
T, (S) BFEHET ST & %R L7 (Theorem 2). —7 T, HISEX TIE, BMKRRE (KR
M) 2RI T, (7) DRAMEBBICH T 2O —RISRBZLUTORY EH L 7!
UT(N) - UT<®) - ZieN {ES:'L'GS Trz,_(S) ’ UT(S>}

‘Ilf,lfA = ij = Z WmT(S) : UT(S) + n :
S:jes
(8)

(8) i, AFA (W2AF4) &, A—F 7, (S) DREAFE LTRELTWS. ZOZ&IC&
Y, FEDHA—RIVICTHLTAFA 2 RDZ T ENTE, BEDH—RIVICE DWW AFA %
ERET2OATEATHS. BUNIICRZ L, ATOHAKRATA—XILE 1 DEDHD
&, TNICIE L TLEEDBAFN T SHAP O ERE=Alternative o' 1 D2 KX 2 &\ 5, Al
DRWEKHTRE NI Approach 2 %, (8) XEAWVWTRITTH I ENTES.

*6 ZEARIL HIS SRS,
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UEDERICEDE, REITIE, HISFRXISA > T, SHAP 8L U2 DREBEMNLFEZ2ERX
ELTWL. ZOBRICFICRA VY b EeRBDIE, Kb Lz Tz & 2 & DEFEENS LV (EERED
INEW)IFE, 2ICRHEENZEHRBIKRELRLEIRE] EVIREMNFESNEZHE I HEL
IRTHS.

25 A—FIICET < AFA
9 SHAP ICRIGT 2 h— 3 LB, UTD () RTHB. T4DS, (9) % (8) R

KALTHELNS AFA (F, SHAP &7 %:

ASHAP(G) — n .
2 =G T8 (18] ©)

(9 RCBWT, S| =0&~E |S|=nD&E aJHAP(S) = co THY, BRDOHHEDHK
|S[ICDOWTMEBE > TWS. N, LIMERXICEWTAH—RILAFORESHHEE S
2, Iz Bz IEWEE, SURSBREHFHIMEING] TAbE x, S| ICEY 5 EmME
BTHDIZNE, EVWDFREZRBLE LTV,

728, (5) CTRLUZESE® AFA &, MTFOA—FILBERICEITVTVWSE A, Zhb |S]IC
B9 2B E W D R %72 L TR

1 if =1
nES(8) = i 151 (10)
0 if 2<|S|<n.

ThHRLE, 22HTEERLALDIC, ESIF, SFEIR MAMEFHICAET VN E WS KE A X
Dy EDHB—AT, A—ILH S| ICAT BEMBEREF R >TUVAVEVWD RITEWT
&, SHAP ERALEIBRTAY Y MEFLTWEEWVWRS.

ZHICK L, HISHRX T, S5ICTD 420 AFA #32R L 7.

25.1 WA —LEROEEITHD LS TLIZICEDC AFA
LTFOA—RIVEEZ S:

71.PTNucl(S) — TR (11)

xT
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CNIRER, THb5 S| KELTRIAN—XEETHS. (1) % (8) RICRATS
£ T, LIF®D AFA %183

\I,PNucl _¢j_2< 1 Z ”UT(S)> 4 (N)_U @ zEN{ < S'LES "'(S))}

T n—1
2 S:jes

(12)

W i3 AT —LDORFICE T MBI THEBRNZFTT LA (Ruiz et al. [14][15])
E—BITBIENMATES. T A—RILIEERADT, MFEE0OH | S| ICE L TEMEHK
THERE| THHEW), LIMEARX CRINZEZEEFERBICHEVERTHLZLTVWS L
Wi3. ZLC, BUOR3 53889 2 &, HAID Approach 2 ICEDWTEE S 7= AFA A,
ERIEROMNAKTH S HBAHT7—LEROMA] TERITICRNTLIZEWD B TIR
RINTWEWD AT, BIRREWVMERTHZEERS.

252 RWICBINT B H—FRIVICED < AFA
RIS, UTFDA—FIL LK 13 | S|SB L THRIZICHEM L TH W, LIME X TRE N
FHEE/EZLTWS:

S
WiﬁK(S) n .|27’|L3' (13)
(13) & (8) IR A L T, LUF D AFA %5153
T - Ur (D — S
\Ilf’?K: i~ Z n.IQST‘L—S 'UT(S)‘FU &) — v-(0) eN{ZS@ESn2 U >}
S:jes
(14)

VLK (3 A—F I EOLE L WEEEET 3, SHAP EREWA 1 DHD AFA TH 2.

253 EHEHMICEBMT 5 H—RIVICED < AFA
UFOA—3I nE2F i3 [S| ISR L TREEHICEML TS Y, ZNICEDIC AFA T
H2WETK L (16) RDBY &35,

2lS[-1

7.l.Ear:I{(S) —

z =3n3 (15)

TEHBRICDVWTIREFICAWEDEINAWL. i, SHIBTRIFETH 5.
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2lsl-1 0r(N) =0, (D) =3, {5 Fom 0(5)
UK == ) Gam 9+ an{ SHes S }

(16)

254 WHEEHBICIENT 5 H—RIVICED < AFA

(1) RB LV (13) XKTERIND H—RIVIE, TNENMEIRICH 1T 2 —8h—RIVEE
(uniform kernel) & =7 — xJVEAH (triangular kernel) IZX L TW3. F7z, (15) XD
H—FIE, EA—RIVEBICHIELTWS. —H, LT TERI NS MUE H—RIVEEIE,
T/RRF=T7 - H—xJb (Epanechnikov kernel) 8% WM& 344 ¥ 51— L (cosine kernel)
KIS 2EDTHS.

S[(2n —|S1)

CoK __
7Tac(5> = (3n2_n+2)‘2n—4'

(17)

7, (S)CVEICEDC AFA TH 2 VR I, LT (18) XDBY TH 3:

S|(2n —|S])
\IJCQK — | .
T,] S:JZES (3n2 —n+2). 274 v, (S)

-3 ]
1eN ) (18)

S:ieS
n

+

A—FID (15) XD & D ICHEBBHWICEML TV THNE, BEY > TIL 2 B0
WRERDERE x ISEDLICLEEDW, 2 IS5 INZEAEEBICEML TV, Th
i, TERBAATRERETIL g D 2 S BETEBETIV fEELULTWEHEI D] EWdImELY
ERLCRER gERRTDIIEEBRT D, — 5, H—IH (17) D& S ICHEEEHIC
EMLTWBOTHNIL, o hSBENZIEEY Y TILICHE T 2EMUELEBHERL T g =1F
RITDIELEREKT 3.
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3 BUEHIZ AW SHAP & Z OREBHNFED LD
3.1 SHAP & ZDHRBHNFEDT LD

KREHS L OREITIE, BIEE TICRS N4 72 ATA %, ZEEOBUER (3 8) & &L U8
RIEHEL - BEFT—9 (48) ISERALT, RAFAMFHEICSA2ET5E BHTF—L0
XARTHNITFI/NRY ML) OO EITI. DR RELDZ6 DD AFAZF E&HB &,
K1IDBEYTHS. RUOD 3 OH/HAT —LEROBHERICE IV AFATHY, ThZh
Sy —TUAE (WIHAP) BABERAR (VEY), NIRRT LA (PLNwel) T L
TW3. ABENS6FBIX|S| ICEALTEMT 2h—FIVERH, SEHIN AFA THY,
ThEh S|SB L TR ICHE (LK), a8BaseIcIBm (w2 R), s#Rasay g
(TEUF) $2h—3BEBICETVTLS.

=R 1: LEBEOARRDO AFA —&

Eake) X | XEk E2E
WEHAP [ (4) | [11] Yy —TLA{EICED AFA

wES (5) | [3] [6] BREERIMRICED < AFA
wPNuel | (12) | 6] RINZFETLAZICED < AFA
LK | (14) | [6] RTINS 2 5 — XVEIBUA R D AFA
whek | (16) | [6] | fEHBIBEIICIEIY 2 H—RIVEKERD AFA
WEUE 1 (18) | (6] | EBIEEIICIEINY B — XVEB AR D AFA

3.2 BUEHZ RWI LB

FTIE, BEEBICLZFRAEVOXREBN, & AFA 2T —LEBRICH T 2B EH
LD AT, B EMERES — LA (N,v,) ZEWVWT, EO& D RIFEIC AFA BOERS
NG =V DEWHBAREICAR DD, £, TOEBWIEDL D ICEBOIIONE 0 E2ERT 5.
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BEHEMICIE, LTD4ADTL—v— (FHEDN 4 DDFEICHIG) HSEMR SN 2R
B4 —4n (N ={1,2,3,4}) 5E2 3.
50 if S=10, |S|=1, £7|S| =2

v.(S)=1{ 50 ifS=1{1,34}, £ixS=1{2,3,4}
90 if S=1{1,2,3}, S=1{1,2,4}, £71dS = N.

DT —LDIREE v_(S) DR EH5 &, 1 ARHE, 2 NRBEOREEITTL 1 v —BE TR
L2ICHMTHS. —A, 3 NRIEDRIEBEIFIEFIRICA>T WS, BFEMICEK, L1y —1
BLUV2ICD2VWTIE, BOHNREICEEZFNZ 3 DDBAEDI B, 2 DDIFADIREES 90, 1
DDBEDREEN 50 ICR>TWS. —F, L1 Y—38LV4IDVWTIE, 2DDIHFAET
50, L DDIBETINICH>T WS, £z, TDZ EITLY, 3 NREN S 2HIREICELT S
BEDET LAY —DEBRELAHDE, TLAV—1L2ID2VWTEENETNA0THZ—A,
TLAY—3&4IDOVWTIE0ER->TWVWS.

ZZT, 2R REE S I, AFA OXIRICE WTIE, 2 TORFHENBNTH 255D FRIE
(TADE, AR TH D 2 ICBFBFAE) ICHBTEIEICBEINEL. ZLT, S|
ICEIL THEINY 2 W — X VERAERED AFA &, 2 IOEWEEY Y FILE L WER L THAT
BERETIN g DIELIE MBS 2D Tho7=. 2D &E, |S|ICBEL TEINYT 2 H—xILE
BERHD VLK UK 5L 00K T, TLA v —~DHEES (FHEE~DERED
B ICh=> T, FEOAE RIREOIREEE L VB BRI L 2BW%T 5. — 4, |9
ICBEL TR A — RVBE AR D IVl o BMBIRORHEB LS RVA—RIL &R
DUIHAP L OES L, TLA v —OBN DR WREOREBHANNICERT 2L %2R
KT 5.

COEREBEFATE AFANBHBICSZA 28 ESH»2 & (H6), £7, ¢ EDFEEA
Bt (TADLIEHEHNIC) BRT 2 UK K52 BRBRY ML, fadD AFA £,
TLAY—1E2IC<BRILABDER>TWS. Thik, 3 AULEDOREENTL A v—
RICIERFRE 5> TWD & WD IEBORBFHA, LU RBMENTW2EHTHS. |S| I
BILTIBINY 2 h—RUBRERED U 8L UIVE S AKOERSAZOND A, 1 &2
ANDFFBEDDEREIFIRLIETLTSY, 3 DD AFA B FDH—RILEHDEMN/NS —
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VDL (BRSNS, BH, TRERNS) EEANICASTWS. —A, |S|IKEALT
BRI H — FIVEE AR D Wl i3 SBIBONE WRIES AIREICERY 2RERLT, 3
BETAICHANNICE K DFBARY MLESZTVS. TES COWTR, (5) XD SH5
DREIIC, ERREE—AREOHEZEBL THERY MLDREZZENS, TOT—LA
ICBVWTRERICHEFELFERNI MLER>TWVWS.

6: 4 AT —LDOEERFICH TS AFA

(1) B AFARHE (ZZTRTL1Y—) ICE5EAS(E

player 1 player2 player3 player4
SHAP 16.7 16.7 3.3 3.3
B T [T
ES 10.0 10.0 10.0 10.0
PNucl 15.0 15.0 5.0 5.0
Proposed
AFAs N LnK 17.5 17.5 2.5 2.5
ExK 18.9 18.9 1.1 1.1
. CvK 16.5 16.5 35 3.5

= SHAP
-==-ES
PNucl
— LnK
== =ExK
CvK

I/ I/
ey
ey
P4 ¢
., “
\\ ‘\
.
‘s

ZDEDIC, BAFANEZZFEBRY MUK, ZOH—IIVEROTIREBREICKIEL 72
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EDERO>TWVWS. Tz, INSDFEBARY ML e SHAP 8’52 3F18R 7 MLDOEHR %
TREA#5E (H6 LROEVNY v R—8%), HIZIE VELK Tl 0%, ERIcAERE
DER>TWVWDE. ZDEIIC, F—LDEEICE > T, AFADSZZFERY MLD/RY—
VDEWENMRY KEL RS, O EF, BBEBOFRETIVICEWT, SHAP OHIC
SO THEEDERE LYY 2 2 & DERME, #E 1L, HISAX TIRTS N RBNA
FELAVT, BBOFE - R THREMICHI I 2 EDEEMZTRLTVWE E VWA S.

ZIT, UTO4HTIE, EEDOER - BEFT —4ICSHAP 8LV ZORENLFEEE
AL, 8FHE0EMED/NY—VIEWSALNDDD, LLBOHT 5.

4 SHAP & ZDREBEMFEDOER - BFT —9~DEM

AEITIE, EROER - BFT —FICH L THR2 @ AFA, 3705 SHAP 8 LU HIS #/X
TRALULEEBORENF L2 BAL, BEFHEOFASHEICET 20@/ X9 —U D, &F
EDOETEDERERR DL ZLBRANT 2. EAHEMICIE, (1) 1998 FLAED RILE TE(
1%, (2) 2001 ELEOODHAEDEMRAGE, O 2 OORBFRIT—YE/RICT D, LESH
FOBICAWSFEIE, (A) BRI S 7ICL2RENLLE, (B) HEDEAEDH 25
BICBVWT, B2 AFAICL > TEAONEOEDIHENELZ R—RIC LR, D2DT
Hs5.

B8, "OMOEZER, SHAP 8L U2 ORENFEDNH/NNI—VDEVWERZZETH
W, BBFEBETIZEDOEDDOTARECNLERE (ROT—9~D#EL) Z7Hfis 2 & T
X0, LD T, LFTIE, #m2EETI)VIE XCboost TEEL, ™D, 2THDT—4 %
S2EETIVE L7 In-sample DT EIT S .*8

LN >T, UTFTRITIINEDNBLIIC, WhPBZA—NR—T v T4V ThHLNBD, Ihb,
2B EAETINEFRESE LT, 2745 AFA BOXR/9—VDEVELERT 2] S WHIBEWERLLED
HBE, TTTORBREFASHW, B8, XGBoost & 13, ZHDREAREIFICHEEL, FIOETILDRE
EBEELED’OFABEEZO TWKART AT 1 VIEER—RE LEMBREEETILTHD.
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4.1 PFamts (EMiE)

Jabeur et al. [7] &, £ffit&% 6 D D#EWFZ 7 )L (Linear regression, Neural networks,
Random forest, Light gradient boosing machine, CatBoost algorithm, XGBoost algo-
rithm) ZAWTFRIL 7%, NI SHAP 28 L TR 217V, XGBoost & Zh(C
X925 SHAP O#ERAN’ P EBEWMTH B I &% FER L. T I TIF, Jabeur et al. [7] ICE
D&, 2EBOBBFBICLSZFRHETILEEEL, Thi 3.180%K 1 TRLK, SHAP %
BL6DD AFA CERSHET 5.

7: SEROER (1998 - 2023 F)

2500 (USD/oz) 4Mﬁ@ 4

2000 -

1500 -+

1000 -+

500 -

0

98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

BHEMICIE, DRRIF 1998 F 1 BN 5 2023 F 12 AXTO, NIVETEEE (14> RXdH
=Y, BR)T—9TH? (BKT). FEETIIE XGboost ZFAWS. Jabeur et al. [7] IZ
Ao T, BEERUTD6D2EL, ThENIMADTVEE>TWS. £, BEEEDIE
EHRFEICMO, ERFHEEFHO0, 2B 1 ITERELLALEDEZEET—F & LTHWS.

o Silverprice: #RIfit& (KL /%> R)
o Oilprice: Fim{@t& (KL //SLIL)
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USD_EUR: 2—0O# KLL— k
USD_CNY: ARTH KL L— b

CPI: XEDHEZEYIMIEER (88, LN
SP500: KE#MH (SP500, KIL)

SHAP & & U HIS 8 X TR L e BHOKBHFEICH E DL DB/NY -V DEW,
8, MIBLUMI0ICRENTWVWS. RUVRBIRBOESMRDHER, BVRBRI\FEBEET
WICE B FRIE ZLTHBI S 7R /HHEICEIVETONIZAFADEER>TWS. Lk
DoT, HEFEDRICEWT, RRFBEICHIBT 2B IS 7 2BA LTSS, TORAD
BEROBIE—RTS. F, V713 TANTIIREMND S5 DRBEEBBR—ZATRIN
TW3.

8: &ffiED AFA S8 (1)

OoLS XGBOOST: SHAP
»500 (1998490 > D RFEZ{LIE, USD/0Z) 76000 (199889 > D BFEZ{LiE, USD/0Z)

2000 A
1500

1500 ~
1000
1000 ~
500
500 A
0
O -
-500 -500 T T T
98 00 02 04 06 08 10 12 14 16 18 20 22 98 00 02 04 06 08 10 12 14 16 18 20 22
= Silverprice = Oilprice = USD_EUR s Silverprice mm Oilprice mm USD_EUR
USD_CNY I CPI I SP500 USD_CNY . CPI I SP500
= Actual — Fitted — Actual —Fitted

8 DE/NRIVIE, BEFXTIZ, XGBoost T4, #FEE (OLS) EF I EAEEET
IWELTAFA SR %7276 DTHZ. ZHETINRELIIRETIILDZEICIE, AW
TRLEED AFA #RWTEH, PBARY—VIERA—ICARS (X512, ThIEERETILCH
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EEINLNRSA—SERWLESRE—RT D) JEPEEMNICIRATES . BEETILE
XGBoost DEWEEARDFTOEBMTIEAVDTI N EDFERIFITHARWA, XGBoost &
ERZE BAREFIVICEDZFRIE, FEBTCRINTLVEIERBEEELERBTCRINTWLWSF
AMEDOTEBENMENMICKEWNWI &, T, BEEZRELTWVWE I NS, BRHEDTSE
DHFRILZ, TORUEEROHR S LBIBULLRY -V ERoTVEZ &N DL S.
B8 DAENRFIDSD, EDFDELFNRTH D SHAP & & U HIS X TR S Nz AFA
L& 2RI —VaRLTVWS. M8DA/RXIASHAP (R1ICH132 WIHAP) M9
ENRFINHAEREDEMABICED < AFA (VI BRI BRNZRTLLICET < AFA
(WENuel) ZAWERBTHD. JIETRBAT —LERICE T 2HRFORBPIEN—2
EL=AFA TH3. H10 T, HFEEORIC DO WTEMBEKE R >TUWEA—RILICEDL
AFA ZRWRfR/IN9 —2 2R L TW5S. Z/ARIUHMEHEMAICIEN Y 2 1 —JLEAEKIC
HEOCAFA (R1ICB1F2 VELE) HRIIVHRBICHEINT 21— X IVBIBICE D < AFA
(PLE) TH3. s, WHEABBICHENT 2H—RVEBICEDCAFAIKDOVWTIEK, 75
TIRLTWARWD, BICRTR2ICEVWTHD AFA & DB E1T>TW5.

& 9: &ffittd AFA 22 (2)

XGBOOST: ES XGBOOST: PNucl
(1998%0H 5 D RIEZEALiE, USD/0Z) (1998#0h 5 D RFEZEALME, USD/0Z)
2000 2000
1500 A 1500 -
1000 4 1000 -
500 A 500
0 4 0 4
'500 -500 T T T T T T T T T T T T 1
98 00 02 04 06 08 10 12 14 16 18 20 22 98 00 02 04 06 08 10 12 14 16 18 20 22
i Silverprice i Oilprice s USD_EUR i Silverprice i Oilprice W USD_EUR
USD_CNY . CPI I SP500 USD_CNY i CPI I SP500
= Actual — Fitted = Actual — Fitted

ORI OVTHZBEICEWADEONWL. &/, SBRIBTRIFETHS.

- 154 -



INSDTZT7ICBFBDBINI—VDBVWEBRENICHAS E, W DDDERDDH S

1 RBIE, £2k& LTH 2 &, AFA ODBRIDODR/NY — 2V [FBRELL TWE E WS 2 &TH
3. BIZIE, EDOAFAICE B DBINI—VIZEVWTH, HEEOARTRNILL—KP, BEFED
KE CPI B EMREZEDOER &R >TWS. FIFEICDWTIE, 2000 FH05 2010 FRFEIEIC
MIT, ARTOUY EFAHREICS T 2&F[EE/EHLIE, i, BFICOVWTE, /XY
TIVIEZOMNFELEEBIVILD, AV ITLAYIELTDEDEEEEDHI L, &
RALEDTHDEWVWZRD. T LERICAFA OBICKEREWNIZARL.

2B, AT —LEROEERICE D AFA 28T 2 e, Y v—TL A EICEDL
SHAP ER/NZFETLAZICEDC AFA IF, FHICRTHIFEAKRODME/INY—> &> T
W2 —7, RRVEEDMICE D AFA IF, NS EIFHBISICERDZ DN — R T
WZRTH3. SHAP Em/NZETLIZICEDC AFA IX, h—RILOE R L IE, UZFREH
—ED, EVWDIBWVWTH 7. PR EHSOAVERERDOT—4 TlE, ZOREDA—X
IWDEWTHNIE, DRI —VICKEREVWEELZSTEIIRIEIFHWVWI EABESHIC
ol —H, RAHVEFESMICE D AFA D, SHAP £IE&/N_F S L{ZICE D AFA
EHRTREARE RA IR, BBEOHNHEE (HDWE, BAT—LDEETER L;t“,
RIEOHY A XDHRE) THI2HBAEOFAEOEREEZEBEL TVWAVWEWVWDZETHS.
BOIS75R5%&, Bz, 2014 £ 5 2019 FITHIT T, BREEFESICE I AFA T
iE, ETRINTWSHKE (SP500) A%, MERICHLTYS FROFESERLTWE—F,
LRy —VIE SHAP %2 WERNZETLICICE D AFA TIRERTERW. £/,
BREFRDICEDC AFA F, ARFBHOARTHE RILL— KD TS RES5H, SHAP r & &
HANTHESMICKESR>TWS.

3B, BHEOHICOVWTEMBEARE R > TVWEH—XIICE D AFAICDOWT, #
MR —> DEW (FEHEHAD (K10 DE/RZIV) BN (AA/RSXRIV)) ICL Z2EWVIEE
BICIXIEEA R TERWY, £, ThoDORRNRY—2 & SHAPPRNZETLLCICE
D<K AFA , R RABO PRI —VERLTWS. LEN>T, ZOEMEDHICEWNT
&, A—XIVEHDOEWHIREMNICER TREAEVESLLT, E VWO LERIT (BRRHYEFR
PERICED < AFA ZRVWTIE) #6NMd, © L2 SHAP 8L UZOREBMAFEEZRW
AFA IC& B RIRIE DT OEBENRENIBERE Ao 1.
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10: 2ffikD AFA 2 (3)

XGBOOST: Gen_Exponential XGBOOST: Gen_Linear
2000 (1998#1h > D RFEZE{LNE, USD/0Z) 5000 (1998#0h 5 D RIEZE{LNE, USD/0Z)

1500 1500

1000

1000

500 500

_500 TrTrrrrrrrrrrrrrrrrrrrrr1 1T _500 T rrrrrrrrrrrrrrrrrrrrrr 1T
98 00 02 04 06 08 10 12 14 16 18 20 22 98 00 02 04 06 08 10 12 14 16 18 20 22
s Silverprice [ Qilprice m USD_EUR s Silverprice [ Qilprice mm USD_EUR
USD_CNY . CPI I SP500 USD_CNY . CPI I SP500
e Actual — Fitted e Actual — Fitted

& 2: AFA RO/ —> DiEV: Sfig

SHAP  PNucl ES Exponential Linear  Concave

SHAP — 0.043 1.799 0.594 0.297 0.210
PNucl 0.106 - 1.808 0.598 0.298 0.206
ES 4.482 4.504 - 1.213 1.513 1.604
Exponential 1.479 1.490 3.022 — 0.300 0.392
Linear 0.740 0.743 3.768 0.747 - 0.092
Concave 0.523 0.514 3.996 0.977 0.229 -

F: X1 THRLE6FED AFA (Concave ICDWTIE, ERICEWTIR I Z7DRREEKLTWS) DENETH
DEAEDLEICDWT, (1) THDELFA T, FIEHENE (H2HEAEICEIT2HDR/HHEICDOWVT, 2 DD AFA
DEDEMMEEETEL, ThEL2TORBES JTTRXTOFRAEICOWTEALEED), (2) THOETEST,
T E = FRABORERETRELLALED, 2R RLIEDD.

RIS, BEDBAEDH 2BMBICE VT, B3 ATFA IC& > TEADNIEDEDES
BER—ZICLELBETS . K2 ORINETHE, ALOEEE ETFOESICHPNTL
3. BELOESROLIIE, HEEAMEICSIT2H3BHMBICOVT, FICHB LR AFA &
BUICHIS L7 AFA DEDMFEATEL, ZhE2TOREES L UFRTOERMEIC DL
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TEHYLIEERLTWS. ETFTOEEBERDEIVIE, ZhE T AEOIZEERE TIEEL L 12E
ERLTWS.

EELOMEFICEBLTE, UTOES’DN 2. 1 8B, 77 7ICL 20N SEHEBHLH
Wi o @Y, BREFRSD (ES) &fthd AFA OENMHEGEHICKEVWEWIZ & THD. 2
REBE, AFABDEDER, A—XIVDOBREHZEERMLIEZEEDER>TWVWEEWVWI R
TH?. Bl FHREOHE MO, —EDH—RIVEREFOR/N_FET L (PNudl)
BANR—ZIZ U7 AFA #E#(C ESUAD AFA EDEAH 5 &, —EDEER T PNucl ®
A—FIVEABEEULBRELDSD, UFBEOA—RILZRHD SHAP L DEA L > & /NS
K2 TWS., 512, BIMEHEDOH—RIVICE D AFA & PNcul EDEWEHD &, B
XAAMICE E DISBESE D H — 3ILICET < AFA (Exponential) 5% 5 & b AXAES
TSLTWE—7, BEHIRLITEPHICA > TWL Concave B D AFA 1 PNcul & DEHHE
FWHNHCNZ W, ZDED IS, MEMABBERLOSIZHMTE AN 272500, B4 AFA H'iF
BEICSZ 2EOEDEMEICE DK HHERIE, H—RILOBRDEVEERE LT, R
2 AFA BB THBNI—VDEVWHIELDI DI EZRBLTWS.

42 BIRAER

RIS, DPEDOBMRABRICODVWTORBFBICL D FRAETIVLEHEEL, ThaRigHE
¥k, 3.1EIDKR1ICHD 6 DD AFA TERDRT 5.

WREMLDT—FIE2001 F1 A5 2024 F 12 AXTOEMKRKAEEXTH S (K 11).
FHEETIVIERIEIRER, XGboost ZFAWS. FHHEICDWTIK, SHAP ZFHWTKE DS @
M D % 1T o 7= Buckmann and Joseph [2] EIcETE, LTFD8D& L, Zhzh 1 #
SU%ED. T, BREER, @EROT—XEALL, FH0, 281 ITEEELLEZHED%
FBEF—YELTHWS.

o Lag Kyujin: BMRKABZE1HS5
o 3MTB: 3 rAEHEENDTY (%)
o IIP: ShTRAEERE (BE, LN
NKY: B#EFakif (55, L ~NI)
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LOAN: ERSRITEH (R, %)
CPL: SHEEYM (55K, L ~L)
Oil: B (KIL//SLL)

M2: T34 —~—2 (M2, Bi4L)

11: BMRABROHRE (1998 - 2024 F)

EHRABEEDHEE
(%)

1.8

1.6 -

1.4 A

1.2 A

1.0 A

0.8 A

0.6 -

0.4 A

0.2 A1

0-0 T T T T T T T T T T T T T T T T T T T T T T T
0102030405060708091011121314151617 181920212223 24

K1 THES S AFA (7 LAIERE UK BR<) 105 & D<A — Y DEL
& K12, 13 8L UR 4 ICRENTWS. REBHIEFEOEMRASROHR, BEZH
FBETNICEDFAE Z L TESS INEHBEICEV A TONZ AFADETHS. &
Tz, PMORREE (TADEETNOZBHM) 1£2001 FELUETHZD, 2 TDTF 71
TART 2007 FLUBICERZH T, FIEER—IXATERRLTWS.

SMIEDTr—R &R, 12 DENRRIVIE, B3EE LT, FELARBETIVICE S AFA 9f#
ERLTWS. M12046/8%)UA SHAP (UIHAR) B13 3/ AR AERIGEE DI
HEDCAFA (VES), ERXUPRNZRTLLCICEDC AFA (W2l THD. BH14 14,
ENFIVDIERBEBMICIENT 5 H —RVEBUICE D < AFA (UE2F), BRARILHHRIICHE
Mg %Hh—RIVEBICE S < AFA (PEnK) (CES< AFATH 2.

INSDIZIICBE T BB —VDEVERENICADE, LTOREY, RIfiTH-&
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MiGICH T2 T —RERRORADNHERTES.

Thhb, 1 RBW, 2FE L THDE, AFA ORIODR/RY — Y IZBREMLTWS.
ZIWE, EOAFAICL BRI —2ICBEWVWTEH, 2008 EDERBHIFICH 1T 2EMRAZR
DETREICS VT, STEEE (IIP) OELAH N FUECHEDTERER>TVS
—5, RVT Iy IBICIZIIP & FREROZBNTERE R > TWEI EADN S, 1,
ZFNThOY 3 v /L OEERE T, A& TIXREEF, #E I/ K AEEROEEIC
WIBEBERERL>TWzEmE, EDAFAICE TN —VICEVWTHERINS.

12: BMKAMEED AFA S (1)

[o] ) XGBOOST: SHAP
1 FIEZE, %RA k) ) (BIEZE, R4V k)
s Lag_ Kyujin [ 3MTB a8 Lag Kyujin = 3MTB
0.8 4 . |IP NKY 0.8 4 | NKY
I Loan [ CPI I Loan [ CPI
0.6 4 il . M2 0.6 4 Qil - M2
—Fitted ——Actual — Fitted ——Actual

0.8 - -0.8 -

'1 T T T T T T T T T T T T T T T T T '1 IIIIIIIIIIIIIIIII
070809101112131415161718192021222324 070809101112131415161718192021222324

2= BIE, AT —LEBROBHIICE D AFA 28T 2 &, £MED T — R & E#,
SHAP EINZFTLIICE D AFA X, HEMICIIBO TEULD@/IY—2 o T
W3—7, BRESESBICE D AFA X, IS EREISNICERZ DB —VERLT
W3. £, 3RmBIC2WTH, MDYy —R ERERIC, HEEOHIC DO WTIEMEHKE -
TWBHA—RIVICE D AFA ICDWT, #I/39 — > DWW (35HEHMD (K 14 DA/ X%
V) RO (AE/ARIV)) ICLZEWVIRENICIKIFEA CHERTERL. £, IhH500
fi@INy—> & SHAP PRANZETLUIZICEDC AFA 3, BIRRAKO DRI — 7> T
W5.
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13: BMKAMEED AFA S (2)

XGBOOST: ES XGBOOST: PNucl
| (ATEE %RA2b) | (BIFZE, %RA Y +)
meEE Lag_Kyujin = 3MTB 888888t Lag_Kyujin = 3MTB
08 |  mmmI|IP NKY 0.8 P NKY
I Loan . CPI . oan = CPI
0.6 4 Qil M2 0.6 A Qil - V12
—Fitted —Actual —Fitted ——Actual

0.4 4

070809101112131415161718192021222324 070809101112131415161718192021222324

14: BMKAMEED AFA S (3)

XGBOOST: Gen_Exponential XGBOOST: Gen_Linear
| (HEE %A > k) RIEFE, %HRA 2 H)
1
ma Lag_Kyujin f— 3MTB s Lag_Kyujin = 3MTB
0.8 A 1P NKY 0.8 - P NKY
0c | -Lc?an = CPI 06 . Loan I CPI
. Q|I i M2 | : oil - M2
04 - —Fitted ——Actua 04 | — Fitted —— Actual

070809101112131415161718192021222324 070809101112131415161718192021222324

RIS, BEDOHAMEDH 2HHEICEWVT, B2 AFA ICL>TEH AN EOEDEYT
BEEN—ICLE®ETD. £31F, T2 LAKIC, ALOEBADEILICIEK, TICREL
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7= AFA EFICHG L7z AFA OZEZDHIMEEFHEL, ThEa2TORBES LTI RTOH
AMEICDWTHEH LAENRINTWS. EFOM\FEADEIVICIE, 2h%z FRAEORERE
TRELLEI RSN TVS.

ZITH, @EEDOT —AERAKOHBEBRRTZIENTES. TALE, IRBELT,
BREERS (ES) &ithd AFA OE/HERMICKE V. 2 KB IS, AFA BOEOEE, H—
FIVDREHBDRERMLIZEDER>TWS. ThALSE, HIZIEETHELOEEICERT
% &, SHAP & PNel @O IFERMIC/NE <, JRIC Concave NI N SICEMLTWS. —F4
T, ES &R FE, IBHEHNICH—RILAMEM L T W< Exponential (&, SHAP % PNucl &
DENMERBPICKEVWRER>TWS.

% 3: AFA BDDR/ISNY —V DELV: BMRAGR

SHAP PNucl ES Exponential Linear Concave

SHAP — 0.001 0.014 0.005 0.002 0.002
PNucl 0.570 — 0.014 0.005 0.002 0.001
ES 8.373 8.509 - 0.010 0.013 0.013
Exponential 2.776 2.758 5.797 - 0.003 0.003
Linear 1.187 1.030 7.510 1.733 - 0.001
Concave 0.938 0.709 7.826 2.055 0.322 —

F: 6 8D AFA (Concave ICDWTIE, LRICBEWVWTIRIZTDORREZEBLTWVWS) ODEThZEhOlEAEHE
IZ2WT, (1) TOBELEEAT, FHERE (HIEAED, HEFHEICDWVWT, 2 DD AFA ODEDMIIEEF
B ThE2TORHBES LSUVIRTOEMEICOVWTEHLEZED), (2) THOETEL T, THEEE % FH
EOEERETEELLELED, R,

b FEHEiEH

RIETIE, BEICEMELEBEEET VARV TEHEINEZSRH - BFT -0 FHlES,
ABEDBRIRTRERTMICER DR T 5 AFA ICDWTHIE L, EEOSR - %F T — 9 ~OERAT
REMEAMRET L7, BABNICIE, £9, AFA ORKRMMFETH 5 SHAP &, Hiraki, Ishihara
and Shino [6] TR S (- SHAP DREMAFEICDOVT, ZOHMPERNASELTE
IKLbEa—L7k RIS, TNODFEERAT —LOBEFS L UOEEOT—4 (£ff&d &
UBEMKRAEE) ICBALT, FECEL>TEDEREDERDED/NRI—VDEVIEL DD
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NEERLE. BOT—LOBUBRICE 1T 20HP, EEOT—92MMICBEWT, £E4% AFA
IKE > THREDRHEICEAONIEDEDHEMEZN—XIC LELENSIE, AFA OFET
DERING —VICHIGDEWH A ONT. o, BBRINI-DB/INY—VDEWVIE, & AFA N
FOh—RIVBEROMRERMLEZEDTH>7=. —AT, V77 72FAWVEEENLGLERICS
WTIE, BAWERDMBAENR—RICLE AFA ICDWTIFD AFA & DEWHIHEERTE —
H, BREERDEE R—RIZ L7z AFA LSO AFA O TIE, BEMICIEZ->Z Y & AT
ZREFEEDORETMEWVIER I LA,

BRBIC, AP THOLNIZZDELIDA Y TYr—2 3 Vv EEIFOD, ThEDEETSHE
BRB2OMDPERTHZEEZALNDIVWLDODDRA Y N EBIF T, AaEIT L & 5.

() H—FILEEE LTOEL L WA

ARTHERRALEIIC, h—RVBEHEBVTHEBEEETIVOMBRRATEL S0 5 F%
& LT, LIME (Local Interpretable Model-agnostic Explanations) #°% %. LIME % {27~
L 7= Ribeiro et al. [13] ICHWTIE, A—FIVEAEIE, TEEODHTIR & 42 EBMEICE W
BT U TIVEE, SYREREAZEZITIHET 2] EWOIEBZ IR LEDTHEINE L
INTWS. ATRTRLEZAFADS B, ZOEZH%2E > & HHMMICHKE L DIXIEHE
BTN 20— X VBBERD AFA (R1IKB 5 VETK) THhrewais. ZTLT,
HUERFI® AFA OZEDHMHEICEER L9 Tk, SHAP & 2D AFA ORICIE, ExHICK
ZIMEWHLALNZ. —AT, €5 LEBVWSRENICEDNZIFEREREDICARY S % H
EDIDNME, SERWT—49H050d LERLMIEERSAN -, SRIF, FReRT—FIC
INSDAFA #EAT 22 & T, BICUFRROA—RIBEHERFD SHAP %, FEALRS
fRING—V ERTIBEDRHDINE DD, £/, THIIFICEDL D BRT—IRFMHICEVWTEL
ZERENBVDD, BEICDVWTDRHEEDZNELNH S.

SHAP # WREBRER, ERCESFEL S, HERFIHOHEICEEZLRECTRE
ICED 2 TWBZ ED D, TORREMICH T ZBMRERD D I &%, REWRFEDORAFEIC
BYMHD I &, #EAMICEEBICMBEOEVNT - THBEWVWAS.
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(1) HEIR hADOTR

AR TERARZE DI, SHAP I, STEIR MHRE L, HhOBBEORNEZ 21T EEHK
AT 2 2 & AMSNT WA, SHAP %518 ¥ 388, Python 8EDY 7 ko 7IC
BWTE, ELEERD/NRy 7y =YD TICHARETH I D, ThEAWE LTELNRY
DEtEBBAET 27— A BEICELD 5.

AR TRLEAFA O 5, BRBEMAMEN—RIC L AFA (R1IBF2 UEY) (@,
FFEIR MHEEICNE L, HFHEOBMIBA THFEIR NDEMR—XE (SHAP ®
SO ICHEBBEAHMTIEARL) BERASDICEEES. LD >T, RBE0OHNEA 21T L,
MEDOHEIRNDERAREL RS, ZLT, BAS—LEBRICBVWTE, BRGFEIEO
bl EFEIZ M EMEHIT 2 Z E AN TEZMBFIN/RTIINTWS Y KFTR, BRE
BERFRIC K 2 0fR1E, D AFA EDEVWHENHICKEL A>T LE LD, Thiddaun
ETEOXNCTAFA 2B TERZ L LA VDERDBEFRTHDEEEXD. 5%, BRI
FHOLUNDEBFIERAWEZY, HE5VEENLEZHBAEDE 2FICE > T, SHAP Do f#
W=V %ELPLDD, MhOKRBICEHEIRANEZIMAZ I EDTE % AFA ZHF - IR TZ
niE, EMPICERBHICE RS REME A 5.

() e BT — 9 ~DER

AR TIE, EEOSR - BEANOFERE LT, BRIFT—YERY EiF. £ o8 %, &1
THOMRRE Lz AFA &, BRAT—4 7213 TR, RAl, H50294 TOF—4ICHE
ATZE%.
BRIT—IUAANDEAE LTEKZEVNEDD 1 D& LT, kX v70OR -y aF
W)=V %FFTEL. Guet al. [5] &, KEDH 30,000 $RDKKAT — 4 ZR/RIC, R
EAYZ2—FI)bxy NT—J LW BFEETIVERAWT, BRAILZIFTRS, /OR
O atIVBRI) RV TLITLAOETIVEBEFRET > BHIE, BRR—ADHERF
FEEHBL, MEFBETINOTFARENKBICHX D2 L, i, EROBEE WD EHRdH
55, Vv —T LI ADRELREDRBENFIEINEOINEZEARLE 2 LEVOR

*10 |z 1¥, Dragan et al. [4] ¥ Kongo [17] B"E#&TH 3.
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2K

RIT 4 VT 4T RIOEEBORE S ZRTEETH Y . @ROFEIEDIHTIC
BWT, VAZZRDIEFED 1 D& LTHHAIATWDS, FRRORTT 4 VT 1 % TRl
L2 LTk T 2 WS NTRB W T R E RIBKRLET, I 2 SMEE 2 Z I E M
TRHICODEERZ AT Th b, HENLRTRHINEIRT T 4 VT 4 RRIZET VL,
FREZTHT 22 THD, RT7T 4 VT 4 BRINDETNVACZAT O ETORRED 1o
E, R e T ORRINOMEEZ KT 5L ICET T2 L THY, ENITL->TEY
FEORWTFRMNMTZ D EHfEND, RTT 14 VT A RERIIOFHEZRTHEE L LT, &
TTAVT A0 TAZN T RoDe RITAVT 47 TRAZ) o TOWEERZTET
e LTUE GARCH £E7 42360 0 % < OFEFEHHT THIH ST %, —J7  IT4F Gatheral
etal. [IZR->TEBRTT 4 VT KR FEIRERA) O/ ~—Z MESH 23 H<1/2 L 72
STWDLIZEBRERHENTVWD, ZOZ Lid, BT T 4 VT 4 BRI BFFGERT & 72> T
52 LaEWL, ZLUTKFERMIMEZ RI AR I T A VT 43T 7RI T4 VT ¢ LM
NTWD, RTT 4 VT ARERIIO T 7HBFRR S VTR, RNT T 4 U T 4 KR Z ~—
A MBS H<1/2 &7 2WE A RO T 7 v L dEsh g 82 L CTET /Wb ET 9 b
FNIEFRIZ 72> T D, HilZiX, Gatheral et al. X H<1/2 D/~— A Mz oI E T
Z 7 iE#E) & JEIZ L 72 rough fractional stochastic volatility €7 /L ORI HZ$2"E L T\ 5,

Gatheral et al. OWFFELIRE, FEEEDHTIC L - THEA B RRERIIOEBIR 77 4 VT 408
AR, ZNOERTTIRTT 4 VT 4 7o TND I ERERIN TS, TO—JF, ifi
GCBMSINDFEZBART T 4 VT AIIE~A IR AT I F v — ) A ARLFRY 75
RIZKDATABDHY . mATANRED I DTN —A MaEOWEITHEEL 5 2 5003
530 TR o Te, ABFFETIR, B EETYL Th o & bREBWRE Y b aA OEBR
TT 4 VT AINZDNT, AT ADRELZHM T, £7-. Gatheral et al.iZ L HHFETIZ,
RTT 4 VT A RERINDO—frib—A MEEUI—EBE LV, £/ 777 ZIVESRIITH
HEDRERERLTCNWDN, VT 7T 7 ZAMERFOL WO LHY v VT 7T I X
NMEDFIEIZ OV TIERE L K 3o TW R0 7o, RBFETIE, RT7 T 4 U T 1 RRFID~
WNFT T 7 IO NT UM EIT T, £72 AT T 4 U T 4 BRIIDET /AL TIE,
RE R BN DM % B L 72T U ERMTOILT WD A, RIFE T, 7 MEICEE LERESRSID
HEERET H2MENRVETRIEEZFIH LR T T 0 VT 4 RRINDOET ML bR T,
TLTC,EBART T 4 VT 4 RERHT — 2 W FEGES T 21TV, & FREIEET VD T
WMENDWRINZT TRTT 4 VT 4 OWEDBH L0 E 2 IR EIT - T,

KRR TT 4 VT 1 OEORE, o7V » THIBIRIET 531 T ABFET D, €
DIDEFYA TR NT I F v =/ AXTHY, TORBEZR~LIZ0IC, HraloV T
UM TEERNT T 0 VT 4 Z2HEL, 20 TIHREL LIRS ROE— A M &
Nz, EORER, FEBARTT 4V T 413~ A 70X T 7 F ¥ — /A XL > THEKFHM
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INTEY, EBRIZT 4 VT 4 THILSNIZE— AL NI~ A 7B A NI I F ¥ —
A RAOFBEIEY, HERELY /hEL o TND I ENyholz, —J7, Ml7RE— 2
YEOHIFE~YA T A NT T TF v — ) A AOREEZIT N ENghol, ZOZ Lk
X, EBARTZ T4 VT 4 IZBIDAYA T 0RARNT I F v — ) A ROEBENEDINTITELK
T A =T C&EHZLERBLEBY, E—AY MNUIBWTEYA /R A NF 7T
Y=/ AROEERFY BT HZLEERLTND, 206G, JEREBRLTERT T
4 VT 4 OEGRERIITIXER 7 7 7 ¥ —3F v /L, BEORERSIOD ~— A N EEGH
ENIIHBEE 527202 EV I LTz,

ARRY TR OEEZTAND DI, N—Z MRV 7 o THBICKTFT S
INE D DR, EORER, N—A MRV T CRIBICEFE L, 7Y 7
FRAKEL 72D En—2 MEHII/NESL D Z 0N ghotz, £ LT, ZOEFHEIL, f#
BB T T& 52 LR LTz, ZOBKEHNTYH 7Y v 7R E 7 ORR
TON—Z MEEZEGD Z LN TE, TOMEITZH<L2, > THRTT 4 U T 1 KRFINK
FHiMICH D Z L 2R LTz, FiEoH Tl 5 00V 7Y JHECOERBRRT T 1V
TABRSHOWENLDOT, Yo7V V5 3 TON—A MERIEICE 2 2 HRY
TIVHROEBEFAN L 25, ZTORBIIMMEE 1%RETH Y, NI R0
<77,

Multifractal Detranded Fluctuation AnalaysisMFDFA)EIZ & - Tk N— A ME#K
h(QZ#HRE L. AT T 4 VT A ORI O~ VT 7 T 7 MO TR, T OFER,
IOV T h@QIEZ—E TR RTT 4 VT 4 WHRERINI~NT 7T 7 X ANEE "2
ENIoTz, Flo, wAF T T I ANMEOR S B bN— A MEKoOEEEAR) &
hQD7 4 7 —EFRE Bilck - THRZLEZA, EHLLERAH L TBY, v LvF 7
T 7 ZNMEORSITRFFRZEBE L T\ 2 LR gnoT,

RNIT4 VT A RINZET IMMET D5HE, —ROIKIIRT T 4 U T 1 FERIIOMWE %
Bk 2 X 5 IZET MEs Tt s, BIZIE. RTT 4 VT 407 7HIZIERT 27261,
H<1/2 OIS T 70 @A H WL ETHDH, LinL, RI7T7 4 VT 4 DETALIT
xR TIThbLTREY, ELTETAHBICHEROTFRIENDSGRN T T 14 V7 fEITE S
ZEiZn, EOETNNERNDZONREBENNIT — AN, r—AThDH, KFETIE, T
IEIZBIT D IREZBEAT DZMNEDORWEFREIEETNVIZE IR T T 4 VT 0 DET VL
R Te By b aA Y OEBRTT 4 VT 4 FERIZ AW T, &FREEKET VT K D FERE
ST EATO, BFERET AN TRHIT HIGER K ORT T 1 U T 1 KRS O ME & i~ 7z,
ZORER, WARREERINERT T 4 U T 4 BRIION—Z Mk O~V F 7T 7 2V
FBETFFEICB W ORI TS O L [ARROEZ TS 2 & 3B Lz, REFFETHW
ETEEITHEM DO THDLDT, SBITHICHEME L BT RIKIC K > TRED BWHEE &
OTHINTEDENE I, £EBEET L EOTHREE OB ZIT O BERD D,
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W EEENRICBT 27 7RI T 4 )T 4 OHHE

NI PN
AR

1. XL ®IZ
RNITT 4 VT A IFBROFZESITIZENTY 27 2 HFEE LTHOW B, SflEE
DY ATEHELT) ECEHBERIEELR>TWbD, R7T7 4 VT 4 OFRRIEZTHITHZ
CIFBREEL R RICEHT DT DICEHERI A Lo TWD, RTT 4 V7T 1 DT
FiEL LT, —RICIR S L 2 HIEIZEm RINOEB 2 ET /ML T 2 5ETH L, Z 0)5@{\
FEEROSRRRINT — 2 OWEE L KT 5 2 &ﬁﬁw%7w®1o®h%&@é
LR G T — 2 OWE & LT, SMEEOFEICEL L TIH@IcRNAIMHEEN AL TE
D, T bHDOME % Stylized facts & FES, 1572 Stylized facts iU\T'CZf?)é (1],
@ NS =R IR R 51 O L RE IR
(i1) MEXHEIN SRR (UIR T T 1 U7« KERF) ORI EME
G) AFTAVTA T TRAEI T
(v)  WESHENMOT 7 v b T A
RITAVT 47T AZ ) TIERTT 4 VT 4 3@ ORISR 2348 0 R LB
LWETHY . RTT 4 VT 4 2R BT OME T HD, RTT 4 VT 47 TRZY) T
ZFFOET /L E LT, Engle (2 X% Autoregressive conditional heteroscedasticity(ARCH)
EFETNVRINGH D, ARCHET/VIRT T 4 VT 4 MBEONLERD 2 I XD A CFIFE
T E L TERLEIN TS, ARCH E 7 /LI HIZ Bollerslev (2 & > T Generalized ARCH
(GARCH) 7 VBlL LT—RESN TS, ZNEDETMEIRTT A VT 47 TAH
Vo7 OMWEZR>—07, N7 T 4 VT 4 RERIIDEMRLIE E R D REDBH D, ZDIZD,
RITT 4V T A RRINCEWEE LR ZELIETAMELITOATWD, 2
Autoregressive integrated moving average(ARIMA)E 7 /L % §ik5E L 7=, Autoregressive
fractionally integrated moving average(ARFIMA)E 7 /L[4-6]X° GARCH €7 /W IZEHFE
T8 %A A L7- Fractionally integrated GARCH(FIGARCH) 7 V[Tl & 5,
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TG, ENODRTT 4 VT KRB N— 2 MEHED H<1/2 Lo TWH T &
DHER SN TV 5H[16-18], Gatheraletal. [18Jic k2 &, RTT 4 VT 4 BRAITE ) 7T
JANTHDHLELTWDEN, —H T, By baAf ORI T4 VT ARERIINT TRT T«
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N2 85I TV D28, RBIFE T, £ 7 MBS LIRRFIOPEIT A RiE T 2 B8 20
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WA ORI T O X 5 I8 H & T 5(32],

_ re) 72 (1=3)/2
P(T')=\/ETE,IZ;1)(1—?) (11)
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YIMNTHRLU RERELLET —ZO0HERD L, BEEMICIZLLTO, vEHOD
B A R, v=1,., N T LTF(s,v) &R5IHT 2,
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ZOWEIZHARD 2 >0 EFRGFAFE SRR < & 2 EF 7 /)84T (Japan Bank for
International Cooperation: JBIC) & [E|FEEd¥HHE (JICA: Japan International Cooperation
Agency) DMK & RIE & DRARICOWTON T %, 20006EZ ATk, w5 H 1l
TeiBRBEIcHT O N-EEHOESD 5 b, MEEREIE %28 U <, JICA: Japan
International Cooperation Agency DiE/M# 158" 2> & BiF4EE) (ODA: Official
Development Assistance) B — ¥ & LT, % LT, JBIC 2> & HAMZE DI/ BLHER O &
SMEL L TCELEIN T EIE R IIP B o7z, HADIZLALDREIZBD I B &
BATONEZR b, fife LT, wH b s ITIIHARAHBEOHEESSZH L T d,
ZDowWw 55 rPFITHAHARBUF /M L <, MRFRES SDGs ERD 7201, SHDE
SERHELTCEY, ZoWgEIE. WO b T, HABUF, HAERICE s> THETH S
tEbN D,

EIFRFAE SRR 0 % CIIFAFEIRAT & & W, BFEHTIZ R o &g I A L <.
R oOFFRED - IC, Ficdk EEBFZHRICL TANAMEZHEL Tnwd, 20
Ko, HFRBUTIIEEEBECH 2 720, —RWZRRITLIZER Y, FliEZERLTw 2
DIF TRV, —J7T, FFERTLEMEEDO —>TH 5 2 LiCTE RO T, ek
FEE 2TV, BIEAMEZFEML 2 TR bR, 2T, EFRFHF SRR %2 5 R
oy R ZRERIT LRI U & O B ERHECREEIREZ 0T L 7256, o X9 mfiRick s 0
THbI b, £z, EFRFARESHMEREO% 13 ER FEZ AR & L CRlE 2L L.
Z ORMENE RE. KL &MFRY) BBE-ETE R, BEEEVEL TV,
Z DRIEBENAR KR ORMABHEDEREZRL Cnwb T2 L, BIENELREIREL
DOENCBEWDH 2 D725 5 hy b LEEMEDR D 2 72 01X, AIENAIT & O ERGE
DHERZITTBEDTHS ) D

Z oW TR, HADEERERMERE CTH 3 JBIC & JICA #BIMNEFT IR ic 2w T,
RIE N & REEIRBBIC O W TSGR 2 BLIC T 5, REEREE X ATRE B & L
T, LT o &5 RIEMESCRBEISITZ MR & L RN SR 7 + — < v 2RI
XhRING, Tabb, BEARI N MEGEER (BENBERCEISGHER) (cEii X
NTwRER, HE, AfE. B, ke b HOBERLE, ACEARAZEHE (Return on
Equity: ROE), #&EEF|{E*% (Return on Assets: ROA) & 2B T3,

ZNOLOIEDER T Z 71k b, KR ORECEZME T 5, 72720, WL
b BXILUARE 40 FEML ic 7 2 A3, & O, EEO M. RILL %% 2 E RO, &
AHEHEORHL LML, 720 —HECRIF L L3FEETH L, 2D, O
L9 SR ICOFIET 2 FEBHB OEZ I3 2,

flik & LT, JBIC O R D HOEARKF I YA R OIEHICE <. PR, £ 20 M
BRERIET LA, 20k, 40 FH. HARDOREFERIT O PG L [ L ~rici
HLHEWTE D, WEMESEZHEI R TS & vz 3725 95, JICA i RE 11
DHOCEALRIZECMEE L L CRIEFICE. M E3 oL vicifighTes
D, Z DML 75 2 METEHRICO W THEE 2D THRWIRIL T, % 0 MBI »
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S FEMT % JBIC % JICA HEHRMOZAER, & 27 % =5, Hlgil 7 & o BRI
B 2EIAoHICBEWT, SHOMEEIC I VLD & 7o 2 BFHEEEE L LToMBIR
NOERIZIEF ICHIETH 5, FEOHEECEEOMET —2%2Hic Lz, I7uit&E
AFTICEWTH, —ERFEEORILE LT, £ED GDP 7% & offiF 7 + —~ v A5
BESTHIZCELAMERH 2D LFLHATH 5, SEOMKEEEZ &® T Lo EES
RIBSBEIC OWT b, ZAFE, 227 & —, Fud 2 b, 707 I 558D 3 7 afyiokTh
Sk, SEESEROMIEN N7 + —~ v 2R 95T DX S RiEEE R & D 72
R ERMEEST 2 Lo 7w, MDB O T Tk, »FE VFEHINT I Ad o7z &
ITHB, oT, ThhrooMFIRITe RDB Of7ECld, KRITOLMIEE E LTo
RIS OWTHHERT 2LE LD A I,

JBIC & JICA HEEM DL 2 & BIEICE 2 Wi et icBI L <k, mEREe b, @
LD S 2 I AMEEIRIED O IWH L 72—F5 T, BETH M L 2@k & L<ix. i
RAFIRZHERTE COAWRILEWZ 22 Lva v, MR o M5 1R il et %2 &
Z 5L EOCRERICH S 2 OBERIR G b L 2 HREA D Livia v, HIC, Mk & b
HAZRET 2 AN ERERBEETH ) 2230, —RAKRE L b Bbh 2 R
DRI, fEFRE LT, HAES»H D ODA @EFHICGEELZ RIT L. HROHMRE 3 1o
GDP #EHICIG D EBNEREZ R -T2 e A TE AL ARY, HARDEE-STOFRH I
HLLBRWEE RS -72hd Ly, ZOWMEFRICXY, 5%, Hiiosrkod, %7
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ICARRIE Z M3 5, 20720, #EORBOSRBERE & 1382730, FlikziERkT 20
Fcidza . @ EEICE, TGef X VRS Z2E30E L, KPR 230 2 72 &
MEEFE D ZABICEL WD DICE o T b, HARICIK, MESMFZ T8 L 72 BZEE
B (Official Development Assistance: ODA) FlE % 124 3~ 2 [E 7 18k (Japan
International Cooperation Agency: JICA) oM /18R & . HiiG<eH| % S8 i A if
S ECTINEEARE 7 O &S % Y 3 2 EFE S8R4T (Japan Bank for International
Cooperation: JBIC) @ 2 2 DS MEBEAFES 5, —77 T, MR & b SRR 72 D
T, BIEAREERO D & ME LI L 2T 0iE e S v, B IX A0 7 SRR &
LCHiTH 25, Ju4x DMFKDR% 50 LA Eoffic, iz @R L w5, L
LZain, 2o, el & U< o MBHRaHE X MR B, BUF. iz &0 T, &
T XML, B ALEMINT I hd o7, oW, HRRIT R & EFEER
FEHUTIC X 2 &= AE~DRUNEC ZERNIC B 3 5 JeATIIEICHE >, JBIC IC X 2 Rl&E &
JICA i X 5 ODA @& O#LHECL S 1C 2 W CTHFSE 3 2 HifERS & LC. MBI 2» b IR0 F X
N2 MBHRICH 2IRERE, REAR, AR/, MARSERLLE, ZhohroitRINn2sH
CEARE, HECEAMLEE (Return on Equity: ROE), #&EEM 53 (Return on
Assets: ROA) 7 COIREE#BIE T Lic X, SRR LE L Cotett2iERd 25, &
R LC, @EICEmgRE o ROA © ROE 32~ A4 F 20X mOFEL Db T 17
TEL . AL L 7S tbEEE & U< o MBS 13 2 72 DARWIRHAA S o 72 2 & 230 d2 o
Too BT, KSR & b FEAWBIEE CHMEHE R EICOWTIE, HiROFEL 7R Y 2T
Tw3tlbns,
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T COWEHENET 21CH Y, JBIC & JICA ORI A D BT o 7245, T E A  OFMIC SRS 272
T, L BT, E72, RINEHK CGoFHRITERNAR) 13 AR R o FEERHFE SRR c o v, JEF I
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ZDOWMFITHARD 2 > o E RS RS < » 2 [ER17% /1 #8817 (Japan Bank for
International Cooperation: JBIC) & [EFRBHFHERE (JICA: Japan International Cooperation
Agency) DMEIRIL & REIE & DBHRICOWTHOT %, 2000 5E A X TiE, wIHH 18
Tz RBEICHT o n-BEEOBSD 9 b, MBERAIE %8 U T, JICA: Japan
International Cooperation Agency DiE/ME T 158 2> & BAFIEE) (ODA: Official
Development Assistance) B — ¥ & LT, % LT, JBIC 2> & HARARZE OB SEHS 0 &
BEIE L LTELHIN TV 13D R Bd o7, HRDIZL A EDOFKGFIBD S H &k
BATONEZE D, #iRe LT, w5 s fTIIHARAHEOHEmZHL T2, £
DWW 55y FITHHARBIF 2R L <, HFERFFRESP SDGs EXK D7D 1L, LEHDOER
ZRELTEY, Zoif5tiE. wH b T, HAB, HARERICE s TEHETH S &
Bbns,

EIFEFRFE SRR 0 % < IZBHFEIRAT & S IFIE., BHFEERAT IZ R o 8T E L <.
MAROBFHEDZ0I1C, FIE EEBIFZNRICL TANAREZIE LW, 20
K oc, FFEBITIZERERECH 2720, —RAIBIUTLIZER Y, FEZEKRL T3
LI TR, —J7 T, FFREYTO SR —oTh B Z L iITiE VRO T, @2k
BEZTO, BIER@ELZERL 20 E R bR \v, Zhcid, EFRBAESRIEEE 2 5 R
oy —IRAIZEEATERIC X ) R EHECREREZ O L7256, Y0 X5 iRk s D
THD DD Fiz. EEHAESEEEOS C 3RER FEZZAEL L CELZILH L.
Z ORENE (R, L &R E) BBEETE R, HEEHEVIEL TV S,
Z DMENEB SR O HIEDEREZR LT d 35 L, MIENELRERIEL
DRENCEEED D 2 D725 5 B b LEEMEDRH 2 70 61X, BIENE L & OREREREE
DHERZ T THDEDTHS D b

Z O TIE. HADEHPREREBI T 5 2 JBIC & JICA #IMEF T IEFTIC 2w, @l
BENAE L REREBICOWTHBEREEICHTT 2, REREBIZHEATREREMEL LT,
PTo XS aREMECRBBITZNR L LB ER MBI T +—~ v ZAFFEIC XY
KINd, bbb, BEARI N MERR (BENEERCHEGEE) cEfianc
W EAR, HE, A, B FliEs 5 HACEARRE, HEEARFEE (Return on
Equity: ROE), #&EHEFIZE* (Return on Assets: ROA) 7 &2 HH T %,

ZNHDIEDFER ST 7L, SREOBECLELZMEIT 5, 2720, ML
b, BOZLARE 40 SEML Bic 72 325, Z Db, B O MER. BRIl 7 K0 %%, &
SIHEEOLH R EZREEL, T—20—HEICRIFIZZLIZHETHL, ZDD, ED
L9 MBEERICH AT 2 TEAHEHEH OBUEZ BRI d 5,

fiitk e LT, JBIC o Ko HECEARKFIILU AR OIFF ICE <. DR, £ 20 4/H
BEICET L2, 20k, 40 £ HARDORMETEZRITOFHMHE L FEFE L ~ itk
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LEWTE D, FENEEEFEEINTHE L WE 5755, JICA BIMEF 1M D
AOEARRITSAERE L L CRIEFICE L, BT E213 8oL icHfiRidhTE .

Z DIRPLE 72 2 BEIEHRIC O W CHEB 23 FE D TR WIRPL T, 2 o MBI o w»w ik
A 23 EE L v, BRI ROA ° ROE [ FRXVZEZ AT . BfRMIC~ 4 FR20€m D4
SO o FHLEL, ML 28R & L CoMBmEeEErR v Knw e Bbh s,

¥ 7o, MiRERE & b FTEAMBIEESPRMELE SR LICon T, FROEEL H LV ZITT»
LAREEDS D B

2. [EPN Ao IR S 5 ml b B

2.1. HARDEFRGHZE SRR D ih 5

JBIC 13 HAEBUF 25k % 100%FiH LT w2 klathcd 3, FaHEEL L,
Nl AR E SR, FEFARERL. EEERE e — R, 7Y vy Ye—v &%
WU 7, MEZIH LT3, 1950 4F 12 A, HAHRITE LTI N5, 1954 4F
12 A, HAGH ARIT (Export - Import Bank of Japan, LA, ifR) ~HFARH L, [F1T
23 ODA @& 2 S FMEREEZHE S X 51Tk 5, 1960 4 12 A, @I G 1 a5
N E AL 1961 4 3 A, SR /1 54 (Overseas Economic Cooperation Fund:
OECF) Mz, WRoOWmM 7 & 7S I e 2 Mi3 5, 1999 44 H. BN
RITIES T X4, 1999 4 10 H., iR & OECF 23%c& L. IH JBIC 235%3. X 17z, 2008
10 H. [H]JBIC o E&mE (IH#R) HM92 HARBCRSRMARICHA I NS, 2012 4F 4
H. IHJBIC # P HARBCR SR 2 o 70 L, #RU etk ERE 18T (B JBIC) &L
THXZIN, BIEICES,

17 /1 ¥%#E  (Japan International Cooperation Agency: JICA) /MR F 7 /130 1%,
1961 4F 3 H. WiRO B 7 & 7 hFEm e 2k L, BFsd LE O EERFE I RFL
ExHc, Eidicd 5 X 512 OECF & LCariz a1, @& LE~O sk z &4 ODA @
ERMS X515, 1999 4 10 A, 8l & #a L. 10 JBIC 237 303, 2008 4 10
H. [H]JBIC oifgstititn /) (IH OECF) #1943 JICA o —#ff e LTI - i T b
25, JICA WA m J3F & LTk & Rk ic ODA @& 2 #lHi 3 %,

JICA 34k, Hiffiln /7 Lo EEew ) (B5) ZHI L I 2 FAFEIEE & LTk
AN, BUJICA @ DESEF M) v AiErzvmobl v b
%o T OMIE JICA WTHifkD ODA B JLHHET & L CREUBRIIC 02 L, B D
JICA Ak L 1350 JICA HEESHIE L LTAENTwE, 207D, ZOWET
iX. DA% JICA DEsMNERF G % JICA THELM) itz &ic$ 3, JBIC &
JICAHEMMDLEEL o 5 LATO V) X Micio bbb,

1950 4 HARBH 1T
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1954 47 HAE L AST () Sl

1961 4F g2 & ODA BRE TRy bR /154 (OECF) il
1961 4 risic ol

1999 4= Fris & OECF W& &0f L EE W 18R1T (IH JBIC) §%3%

2008 4 [H JBIC FEIL

2008 4 |H JBIC #gdifry  HABOR S Rl 2 B i IR A F

2008 4F  |H JBIC [H OECF #F["  fgsbatis o 130 & L CBL JICA 1 INE D

2012 ¢ HARBORBRIAE 2 S BRI o merhsr  RERER 84T (B JBIC) 1c i

2.2. HARDEFRGZE SRR D 25l L

BRAHEE L T 2RO JBIC I, —kohE LV AREEZFICNE, 207k

O, DEHEMERREIOMIE L T8 | FIREANSFHEE £ 72 (3 TBEE AN SFHEEHEIC
K0 MBRERER S LT & 72, FRRiE ANSEHEYE IR 62 4 10 et d iz, sz
TBUEANTD 5 JICA [FHAZEARFHEMEICHE ., REMHEREZERLTwS, 7L,
JBIC UM JICA i 2T, HifE, REOMESFFI K OEEEICE T 2 2FHHHEL ©
2735 — v OMBFFHERZFRL T3

MOZATBGE N D FHEHE 1T, RRA TR R P SRR AR CPRL T 0 Rk 1
0395, AT TEAE] BN, %5 3 8 5% 3 5 UM fTBaR N ilE (K 1 14
FEEE 10 3%, UT #EARE] &WgFE,) 53 7RIk W T, FATE LChIEREHFEIC
LrzllaIntwi, LarLl, VK124 2 H, RfoSGFHERE ((REARFHFEAD 1<
Z BT, WAATBUE ANSFHEERGIE X vz, Lo T, BIFE, IMFA 2 100% HE
3 % JBIC IFFRIE NAFHEEHEICE D W T, MZATBURE AN TH 5 JICA [T MZATHBGE AL
RHEEICHE O WTIRERAE ZTo T w5, 2720, MR & b HARD R o SFHEEHE

(Japanese Generally Accepted Accounting Standards: J-GAAP) CHE > 7= M7a63R D 1ERK
LTk Y, JBIC (& HI0EH, EEAEHEHE (International Financial Accounting
Standards: IFRS) 1€ X 2 MHEERD AL T35, LERlAAhcdh ., ikkEI & b SEFe ikl
JE72 EOBUE DR R, MBRERDOHH CHESIECOWTEBEEZFEML T 25,

Z DX ST, MR O MFEER T LA IZIT B ERR R IC AR I T 545, JHEHD
ZACIZIERTE R WIE EFEL, HEOEMEORRETIREO R T 2720, ME#EREZEIC
L7ERT — X OERITE L BOWMIT, 2720 OWEELFES 2 Lic/khz, ZOHIET
k. HERREFEOZ(ORE L R/NRICL, TZ272ZFRWIAMEZ =3 28R T
— X2 RS 270, REAR, REE, KA. REH. MAER e, BWHEERICH 2%
HHOEGHEZ I3 2, Fric, ZomEFTIE, SitiEkdELZ ©% 2 7200 R —
5720, JICA TMZITBOE ANREHELHE, 2 L <. JBIC (ZFFkiE N E o I iGaR
TN 24T 5, REMZERFHERE JBIC © IFRS HHEDMHFHR T — X 11w K T4
D20 FRL AR VED, BREICT A ZA vy v a viNESITE LT %,
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2.3 EFEHFE SRR O 5

EIFRAFE R 12, 58 2 JORik R, IR o EEL, M7 D wvid EE O KRR 2>
Lo, AR Z FA & L7 MDGs (Millenium Development Goals), % LT, #itt
FOLARE, 2R R R 2% T 5k RE - FrEE 0 7z 2 R OIER, KR KT
7 Mes5E D N 2 LEER 0K, HERIREL D IE LR - AHE - REFFRO(EHEZ &
REeKORETH 5 SDGs (Sustainable Development Goals) 7z &, % D Ff#E & 58] % Z21L
TETEP, OECD 2 X 5 &, EHFFFIFESEEEO FEH A HNRZLD o3 ZAEORE
FRELEA (YA 727) Ol ETH 2B,

EKRET AV A%l &3 % Breton Woods (Al D b &, 2 JOKERZ, ZER) 7z EFE S
TG %I 2 720, EESEEILS (IMF: International Monetary Fund) 23, % LT, %
FOFH LR VMIEI N, FERL -3 —ay N T YT oOREE HIYE LT, EEEEH
3117 (IBRD: International Bank of Reconstruction and Development) 23§%37 X #17-,
IBRD 135l 2 AL L€, MR R LTk Fvic X 2 B &S % 2t
Lo ZOELFTHH Y, HARCHE N AV IFABN 2 EEZ XS 722, 2L E2»0 o
3L A LDOBREEIZKEDANS ZROIF 2 2 A TEI, AFLUICE TEL RV
WA RSP 2T bIc X2 2 7 LR EICE T2 28 Ilhoiz, HRLBEFA Y
ZE, RFNERTERT 2 5EEE . ANOKEE L was, KB cEA &R ICh; <
TYT. MATHIEROEILPHE, 2 LT, TG YL VWHARKE CORBEHGR LI
BT 27 7Y 7, REEONEPEIEAL T, RFEESEDIALR, Ly 7L e
SRAFAERICHE L L 7T v TAY Akl HRRFIZVEO SRS, 2 oth%
Bo, HEEE S E Ao hVw@ EEE WY, JbemicaiToniz, 207ko, FIitEE
BUF (db) 28 AEBUE (F) iext U<, —ER#EB (Bilateral ODA) %#ft53 2% X 5
iZ72 h . OECD o Miffifke L <. F% ODA JUHEA A v~ — L i 2 FREMERE S

(DAC: Development Assistance Committee) 238lE% & 4172, IBRD (3#k&1E 2 & {HH
REOHE~EHNW AL L, #7IChlER S N2 HARERIT (World Bank) 27V — 7N @ #Hi
LY, BEEORFERED-O, RIINAANMEZRET 2 X5k, 2L T,
Tk E (LICs: Low Income Countries) % FEFEE FE (LLDCs: Least less
Developed Countries) X LT, i L W {EWEHICT, WP H L. 215
ICHEE L WEfED ODA RiE . Rt Btz &Ll G b i 3 2 ERRFHFE R
4> (IDA: International Development Association) 25t 5FERIT 7L — ZIC T 72 1234 &
N7z, IBRD DRI i aMICH#E U 72 ODA B X 0 5:FD B L\, % Ot AHELE

(OOFs: Other Official Flows) & FEEIL2 X 5 1C7 -7z, DAC INBEIFHFERITICEAR
Pt L 7225, TAY AR ARKEAREL LCEEL, BEEMBEZHS . ZEMOEARREMIC
X 2 % FERFFERIT (MDB: Multilateral Development Bank) & L C O HFERFTHHEA: L
oo Z0%, HRARFORRICEDLE T, HERA v 7 SWREBESOTREL AL, HR
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BATZ O CladmREzwm -0 e b, T, MEHITIC X 2REICIE, REA. dgl.
REFH#EA L DE L WBEESM: (Conditionality) ﬁiﬁ FonszzibdHy, HAORHIR
BT, HEMIKOFRED 725D MDB TbH % HilFAF#1T (RDB: Reginal Development
Bank) & LT, 77V AicT 7V 55T (AfDB: African Development Bank), 73
TICT ¥ T HFHIT (AsDB: Asian Development Bank), 7 7 ¥ 7 2 U A I KMEAFIRIT
(IaDB: Inter-American Development Bank) 2383 X3, TN Z oMl % RFE L, FEH

FBAfR S TR, I —u vy NOFHEE, HA, TAY AL R EARRME L 72> 7,
7z, F—myoNicid, £ ORI O OB HEIMEE I U CRIE & R A 2 BN
FiF& 81T (EBRD: European Bank of Reconstruction and Development) 23§%37 & #17-,

1970 705 80 fEIC 0 T, BE. ik, B, v Y HFE—AHT LT NIEs (Newly
Industrializing Economies) & L CRAMAKEZZX S, —RNa 7Y TEEGHK L & o FEEE
WS EREITID, ~L—o T 24, AV ERT T, 74 )V REDEEREE
inb v, o oF EESHiE, MDGs I3 FHE FZER S W-—T, SERREFEED
BoIEEL LT, (LA o KREFHEIC X 2 HIBRERL, BESR 0B EL, R
ML L BRI DMER 72 23D Y | #i7z i SetEE &k EEE O, R EEEE L
T. SDGs BEE ST N/, Pk, 7990, v 7, A v F, fEOKEIHEEL
WHER 3, BRICs & I 2 HTELKE D 7V — 7 F i, tho K& o0& LE D IE
PSR L, ALEFICH o 72RF B BUR N DALME/N L 72, [FRFIC, T X Y H—5Rh
b, HEZ &L MBLORHRE 72 b RS —ofFKE & 7 o 72 FE D — — B % 55
L. ME2OREDOL—-F TR, 2 LT, BOTYT - T7VHEFHEIEDL L0,
HRZEEZST, tHRF o RE, iR, FrilEO BEEORERE L 23720,
RENZETANES D, MLrOEOMTH AL, EFOFED LT 7 ) AiEE~D
—[HEfH ODA $ —[H[# OOF D #:#H1Z DAC #EICIEES 2 2>, A B3 LAY, Tz,
7/7@mmﬁﬁ%ﬁ%&f¢f® L WHUSRARIRITE LT, 7Y T4 v 7 7&K

T (AIIB: Asian Infrastructure Investment Bank) 2337 X, 4 vV K XF XX v n &K
E%Lm7v7ﬁlu\Eﬁ®4/77&ﬁ@ﬁ%§%%kﬁ?éi?C&oto?6
I, 1980 I, FEHROEMEZFLIC LT, AP RAATADEAICL D, ERk
A % EC 72 05A B A AT LEDOE L OFRFFFHE- D, 4 X7 LHFEHRIT (IsDB:
Islamic Development Bank) % %32 & 41, RDB & L CHIEOE L Zh.0IcEES % 2 L <
g

HATIE, %2 K&, WINFZERIT (EBRD) o X5 #fAXE&RiEE & LT, HA
T ASRTT (i) 23 HARMBRZE ol ALy E IC 3 2 ME 2 5ita L. HAR DR
o729, @& EEBUFICN S 5 PSR (Fﬂ%f&&l: % OOF) d#H4 T2 X9 o7, H
AIF 2 KA SRR D AT 70 BT AR 1< 7 Y7 Ciflic OECD i L, R
FoALORFRELE LT, IG5 @.FWEWK%?F&) bd koI by, WmRIETHEEM I
W, N RESME CH 5 _FEFH OOF icmAa<, DACH#EICL 277 vtz LA v %
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Witz L7z, Z AEICE LW ER ODA @& 232 X5z, Lo LT, il
DZ NS DNIEETRI 23R 2> b B L. MR /134 (OECF: Overseas
Economic Cooperation Fund) & L-CH3Z L7z, 1980 FNE T, N7 AHKALH Y, FiR
b OECF & IHFR IcAlE A2 P LC & 7z, ML o, BUM» T & LTEARREST 2 C
LICXVERZEI N, AEOFEEIIMBIRMEESCOEMN CH o7, 72720, WRORE 2
LN 2 FFIA D —FIIHEARBY &\ 5 JE CEBICRE X v, ¥, OECF (3if#

(fEAN) EFAEHEME Y EL RZWEFYICX 2 RFHED -0, AEE AR & o#EEH
Mo—#%&0o T, BFTFE»LHMBIEINE L v, FRASEEEcH -7, Zok,
TTIBECEDREDL H Y, 2 20MBIIMA S, IH]BIC AR iz, 7272 L. MW
b, EH B, [HOECF © ODA BEHRM & . [HERA0FT 1% BRI 1 137 i 1@ X
N, Ao X 9 il EESOEMA M S Wiz, b B AA. IHERD 2 L EH O TIX
A% IH OECF @ ODA @& O F#iv Y GRF) fiEICfES v X5 7%, HFRERITHRE
WD, HEIEFTHN O IBRD & IDA @ X 5 RBIRIC R o TWnind o 72,

Z D, NTADHEL, HAREPROEFEIIFHO P Y AVICA VAL, TVT
MBS EL, —Rryic, IMF P HFERITOB) X Ic /b2 T, OECF [Zfatiic#iL %
TYTOELICK FABEERRME L2, 2 LT, HERE{COMHK T, Wi Iz o
KT, BRENTE D b BUMCRAEEHE - M BB E 2 o JHE O FiE 2 AL < 2. 1H
OECF b#EEEM % &2 &0 T, BUTD o OffifhidZ < & b MEBIIC&HEBINGE coehl
T3 X1 BH, EHRAROM, MR b2 ofiE E E ZUEREFEH I ETnL, L
X5 LT, —HOBERITOERIEMECRIC X v, EANESAIIEGIIcY e 254 L LT
W, MR EHOMTFENEL ST Y, MR, FlloMEsM =T 2 —/4H, N7
HIcELHE L2, TR EFIFORBFLAREI L, FIFY & TuRRED D 570 ) DILAZ TR
CEHichs, 2ok, V—~vvyav 73 HAREZEET 2, WMz s
285, BIEEZML T Lixa . M, ZhlRE, OECF i X 5 ODA @l o li&sE &
REEZKIBICEO LT 22 icm b, ZOMPOERITES,TIZAR VA, 2008 £EiCH
JBIC @ 2 HRFIp3 A & v, [HiEg#R 23 H ARBGRE SRl A IR X 4v, [H JBIC © ODA #lE
FRF I JICA I X 4, JICA Digdb s Ik e e o7z 2 L ICBAfR L T2 Db L
hixwv, HRERNOESHBEr &2, »o, MR LDFEEICHRGHED o 721Ch 220
b b3, |HOECF OREFHIF T 5, MH LD KETH o 72 HARD TR 0 7
BICNT 2BEZMET LX) 0ERE AV, 2zl bE a0 X 5, AllIB 233
SLEN, TYTOMRAKEEE A LT T ks, RIdBL @Y., [HEERIZ
2012 £ % CBORRESMAE O TH o 7225, TNAWIN I N Tz o 7= 4 £ ToHHEL
C. BIfED JBIC & LTz 3%, 2hE <o JBIC & JICA A {E G D A B 72 AHAR I A%
OB E 13, FEERFARSEER E LT3R, UL EHEBRIET 28I E S8, HE Y.
HEMICTFEEH I N h 07289 TH 5, wEHIC, [HEIRIZHZ L2 JBIC 6729 IH
JBIC @ ODA @& I Eeffiig B = ODA I 5.7 &', HAR D IEE S5 /1 REEHD 6 HILA L
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ZHY T 5, JICAOETICAS Z &ICk b, HRIRITSMIBHFRITOMMBT 4 v &
3572 0 IDADRUNICAS X ) REL T, SHEEMR L, ENK B X R, T
HEAND JICAIC A5 7z7z®h, JICA GEHFIDSFMINAL D2 nad b b BEOILAL
LCJICA N CEFiT 2 X 5 1cx 372 &, JICA HEHFI L JICA @ IEEE ST & Db
IZ. THECTRONZGD o L mIKIROMEAMTH RBERAETE2O2HE L) TH S, L
L. JICA ICHN % #17- JICA A& X ODA FliE s fi/h X &2 T, 2o, JICA K
Rp3iEZiH 5 HARD ODA MEESH IFHMIFH L TB 0., EBakhr o, B, HAR
EFt R Ic BT 200 0BEZ TR cETuZrnonrd Liky,

3. et

3.1 BrFERBIWIZE Dt

ZAEO#H, BEFoFERHE, 2L T, @ LEORFEREL VWY, ZoLaMRIics 5T
HELHW2 O, FAIFEIIFARRE A OFEE M ET —~ o7z, mPIIZ, N~ Y
FeobV=—v—%710L5 5 HoENTFESXIROENKEL b~/ nfRiFET Vi
HifRic LC. BFRM Zz 2 ABEOITE IC/MEMIGEM I N2 FEO R L k& L. FAFHE
Pioz NEORFERRICH 2 2580, EMOMET —~LZaoTwolk, ZDHEmNZ
4387 (Chenery and Strout 1966) ##:ic L 7=, m#IOFHEICH T (Papanek 1972;
1973) 1%, YEFORHFIEY® GDP Ao~ v 57— 2 DflR2 6, 2axh v b ) =4
B wd 07 o7z, 2Dk, Fiiik~ 7 v B 7 VBN ENKERET v~ LiE(L
L. B#ic, OECD, IMF, HHR1T74 &0 FEREEFEEIC X 2 ODA ©~ 7 v k7T —
£ DR, B, NFER, Boone (1996) p3f#lic < 7 m By (MEHIRE®EL) €7 v
ZEAC L 7ZFFREB OB & . ST — X I X BHFEY O~ 7 a (IR ICET 5
SFRICHIT 21T 2072, Z DR, £ DWIFEA R I N725, ODA L REFE & DEIc
X, HIERBERE RO 223 TE b o7z, £ LT, BREAZAEORFKEIC
RUshia 5 2 2t e LC, BUFOMME LCOEME, 7NF v R, ©9h 2BE,
REME., FEoXRd, REFELAEPFHINDG L HICRY, 2o k) afllifiod L KR
& DBRAEIEIC T I T, ZAEOBIF LD R WHIROGEICIX, FFEED
RIS & \vw) X9 it 235 57 (Burnside and Dollar 2000), EEttES<TIE. 7
AV AW RERIT 2 EHIC L <, FE DAC in#E-<> MDB < RDB 7z £'1%, #Hik23Rw
&L Moz T AN E L, FAREMARICIIOD T, 2D X ) Bz AEIICH LT
. BIORS 2L LI X5 AL Bo T o/kkDTH D,

Zo7z, “HETH, ZERTH. WHESCWHERE AR Z Y0 X 5 Icidad

U pAsstc B3 2 U1 0 JefTFFE T ik, ODA 7 OOF, & 2\ i, MEMAEE. L v ko ey scen
< SEEED & EE A~ RF S I3#MER (Foreign Aid) EMEIENRTE D,  ORFFEDBFIZIRTE © b iR
Bhiff9e (Foreign Aid Literature) & IEEN S Z &A%\,
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D0, EDOXSRERBITITHEESTZ0, W) X RMEEZEEE T 5, B
e D BELMEDE & o 7o B Z ML 2|0 B % Donor’s Interests & LT,
BARMICIZ, MUBEE ZAE L OO E 5 CEEREH  ECiHiiL. Z AT 2 lloH)
B 7% Recipient’'s Needs & LT, Z AEOKIG, B, (KFEFE, SIHIHCTELR LD
HERFIREECIMiT 2 2 ik, L DR AL — 1+ L7z (Trumbull and Wall
1994; Alesina and Weder 2002; Dollar and Levin 2006; Feeny and McGillivray 2008), DAC
FEEE LT, HRIZZEHBEESEE, 1 ¥V R, 77 VA, A4 vin EIFIHFEEEE
R ALGEEENEZ AE Ot SR FRE R 2 NS € 2 GELRE R L roTzs TX
Y 71 ® Donor’s Interests (1ZFEFRBGAI 2 EZK & LT, EEEESICHE T LT AU HORES
TAV A DORERICERT 2E 4 (US Friends) 125 L TR % #8-0 3F B A fd@m 23
Ho% 57 (Alesina and Dollar 2000),

ZANEDOMMOENEE L 72 21 o T, MO EZRITTEECHEELERI N, £h
bONINT —ZAPHREI N, ZNHDT — X EFIC LM Tk, Mol LR
FORMRIIAERICIEL 20, MHOERAE T IE, BUIRLSBEZ 2 2 b bniE, AR
B Thwlbddboi, Hiclk, HBMOEMENIZ L, RFRESEL 20, BB
DML TL E v, HROE MR & BRI 2383 2 X 5 G RICA DR T
278, FLOZAEICOABRELRERZRET 2 TITIIES D> 72 (Briick and Xu,
2012; Feeny and de Silva 2012; Kathavate and Mallik 2012; Carter et al. 2015; Kaya and
Kaya 2020), #5h#yic, MO E 2o 2 EK & LT, Z AEBEELSGHE%E (IFRS:
International Financial Reporting Standards) % #t#t3 2 &, Z AE OB/ ICHEICIE
DFENRT-MIED H > 7= (Nagae, Katayama and Takase 2022),

3.2 [EBRBHFE B R B D BT 5%

“[EH] ODA DFfEFME~DE L Z ANERIRL 7 D ZR D5t 3 <1 MDB £ RDB
7z & o EFRBHFE SRR IC X 2 % ER] ODA @& < OOF Offffeic b oI N g Xk 5 ic7s
5 7= (Dreher and Vaubel 2004), MDB % RDB 1z AE DMk E 2 H N F v R ICiFEH
L CRERLY 3 % 2> &5 2> (Neumayer 2003a, Neumayer 2003b), % L <, MDB % RDB
GO - EEEEAP R R ROBEREEETH 2T AV ADOERZZIT 55 L5 D, 1TD
WCEERRICE T 2 FEOEME 7 — 2 2 ot L2/ %8, HRET. IMF, UN K
R UN BEREEE 72 & ClI. T AU A DFEEN KX W L2350 57 (Andersen, Harr and
Tarp 2006, Andersen, Hansen and Markussen 2006, Fleck and Kilby 2006, Kilby 2009).
RDB @& ICOWTIX, 7Y 77 7V A TikAETZR W2 (Kilby 2006), 1aDB Tix 7 A
UV H DENRD - 7= (Humphrey and Michaelowa 2013), IBRD @ @& L/ 1C DTl
T A Y A DFFEUSNCIE, IFRS O#HEDSEIERC T Z BN X & 2235 - 7=

(Lamoreaux, Michas and Schultz 2015),
I ETlE, MDB £ RDB O$0R 5 1, @ftFUcitigiiT 1 o, #Fitukic 1 o8, #l
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HBEEI I3 1T I 2R <. ODA Bl > OOF D sy i3 F 1L 3 3 (A5l o 4 o Bl
ICE DT INTE R, BRliCld, KPEO@EEE, Fric, BRICS 7t & OB HE A3 R
BEZERL, BNEESAELTCEZI b H 0, ERFHESHERIC X 2 &R
3. ZAEOTFEMOBED MHCTE R VITEERIC R ->TEZ, ZD/®, MDB %
RDB O @& IC 0w Tid, #EHGHIZ T T, BEMOERICOWTH T2 L9 1
o7z,

HEAGHI O ZIK & LCid, IDA @ X 5 icliesy E L EFATfREIC ODA @& % fidsr 3 2 5564
U DA ) 72 BB 2338 < 72 0 . EFRILBE CE~DR A 5 L E 2 b b,
Wi, IBRD @ X 9 ichprfRECHEE 1 OOF % idn 3 256, @3 ef] 7z i
L o, MEICGRFING X5, FICHZREERAEE O, R7FEE 2 RIFC, fRFR
MHBRVE~ORS R 2 LIEI N, 20X BB ERICEEINT

(Neumayer 2003a; Kilby 2009), b A A, FRILOWIETSH . MDB OEARFER L H S
VARG R O EL H Y, WHRIRITE [aDB TIIT A U A DOEERFEICA LIS D,
fltd RDA T3 Z g EEER R LT, Flz X, AsDB TlI7 AV A1t HADOFEITHE
T7: %> 7= (Humphrey and Michaelowa 2013),

U D [EFRFASE S RFEEA D Jg M & LC. £ DMBIRILPAEAT T ICHEH L 720198 b &

%, MDB % RDB 3 C% 3 7Z JEWHH CEMEZFITTE 2 L 5. BEHFETHEE L LT
AT Zm MRS 2 720, BAREEZHIR L Cw 2 ATREMEIC O W T L 7209805 H
%, Blzix, S&PIC X 2T 2B EDRE 7 v 7 (AAA) 2o 17 v 7L 3720 T,
FEE ISR Z ZRBINEE 23, Hic, ARt 2ED 5 L. 06 2N EO K& BhEhE
BAFEIC T 5, L) X9 RIS R 2571198 H 5 (Perraudin, Powell and Yang
2016, Munir and Gallagher 2018),

TEMOER L LT, EESMTSERLELTwE L) chnild, & LEBFIZENS
DTS b LE B EEEBSICRED O AT TE 25, EESMTSGAALET, &
MAZEIC EA T2 X5 ThhiE, & LEBIFIZRMESOESEH,LEEL < 0. ODA
H OOF 2 & MDB IC X 2 NREZE B X Hi1ck s, LEI NS, EEORER
DT —=RICXBoMTIC X 5 L, ERSMTTERLEN R L 21k, ODA @& Dd OOF b LiE
rcilti s N a2 H 5, ARERE ZE, BFPBEFRL, TER24 Mickd L, K
FrfRE~D ODA @& DML E 2 2 2 HFA3H ). BB TEL, TG ICRGBIHITL
% &, OOF ol &AM % 2{Hm23% % (Galindo and Panizza 2018), fHFRERITCFE
7z RDB D& 2P PR & 52 AEBUM & O T b IS aPEHO L Y ) 2344
T, BB AMEZ E oA - BREROTICo A EL, FEAOFE LT L o
TWRWEIDBH Db, 207D, HETEH, TETETHL(KLZIN7ZRDB TH 3
AlIB 226, M EESRI7Z 25, HRREIIRIER Ic A7 <L BRE SR & ESILH 251
7 OOF 2% ANE T VT DED % % >Twws (Kaya, Kilby and Kay 2021, Ji 2017,
Kellerman 2019, Rana and Pardo 2018, Ella 2021),
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3.3 Z D DG ERIT S I E A bR D i 52

K ¥ L A H SR RE o FEIBRE 7o LR 1 B 5~ 2 SEAEWFJE & L Tid, Shirasu (2018)
DT VT RIS IC 351 5 RIEERAT D EFRE M&A D2 & %2 A0FREOMZ 7 + —=
VADEIC LY EFEMNICHNT L T\w 3, Claessens and Van Horen (2014) (3T F 4k 0 4L H
HATIC X 2 M&A EINO S Z & O G HALE IC G 2 258 ICD W TEIFEMICHIT L T
méoI%%%%E%k?é#\ﬁ%?&m%ﬂ%%&bf\747D774%71%%
DEARTE 2 H %5, Mersland and Urgeghe (2013) 1%, @& EFEDO~A4 7 v 7 7 4 F v ZHKEH
I X BN B X CRIINEREE IO W, FIREE R QMBI YT+ —~ v R
A BEDO Y3 2L 75 EOHSIREEIC DWW T H EIEHT LT\ 5, Barry and
Tachneng (2014) 3% 7 - T T7 7V hD~f 7a 774 F v 2L NGO IZD W
T, MRS S F v 2 EHIROE AR AED 7+ —< v RICH 2 BB R I LT
W5, Aiba (2024) 137 Y R T O~ 7 a7 7 4 F v 2B 3 5 REERIT - r 1R
X 2WINAHOME L. ZORFHES X UCME 7 + —~ v 2 DB O W TEES
FrLcwa

4. WrFEsT Atk

4.1 EBRGAZE S RIEEEE o A& Rl 5 @ﬁn

A CREA L 7238 9 . MDB I X 2 Z AERIBLHAEL > 12, $LH 3 2 Bl & %2 AE o
$EM®A§@tT\&Eéhéifﬁﬁ\:ni@@%ﬁﬁ%ﬁu\ﬁﬁﬁm%ﬁ%%
S EFEIR RS0 O O HR A REEH I N TE 2, XAED 1 A%72 Y Fifgss
e, ik, ZAEOA A NF v 2 GHEOHE) e &, MER S MO 25 -
oo O EFZAEICET Z2ERTH > Td, FIM 2 fEia #2352 AE ORI % FHES
2. HHVIE, BEIINETH o7, Lo L. @EICET 2 EENREE (B, &, 1
TR &) whnx. BN RER (A, B, REFERARL) KL Tld, 2 AEK
JFE LCovEGeHlid 0, BEFEME COmKe Eﬁwmﬁkx%ﬁﬁ@ﬁbué&
Y, BEHOBEENAERE kD, -, HED XY I, HREFEEOFRLIC
b & EEREFRRICHE S ENITE oK., DN:M%@ﬁLmODA%OOmeI@m
W, FrEEFEDOH L RDB 0% 7 &, FEMOBER 2344 BEICR > T & 72,

Z OWfFETiE. MDB 23lHi3 % ODA Rl OOF Dftsr % St 3 % 75 2l & (A o
M OEKREZSITCTEZBETAEZMEEST 2, 2 LT, ZAFEOMMOE % RTRIELE
e LCTZAED IFRS AR DO XAV T — 2 %25 T 5, B, 2 b MDB D<@l
BB L L CoOMBE N7 + —~< v RIEEEL LT, S&P 7x &I X 2 &A1 T BRI N 7 1 —
2 VARSIV T =2 ST 5, HREI oy SO 3 oicyiF. TYT Tk
IBRD & IDA i X 2 7 & 7 Hiud o AERIEEEBC /7 1 AsDB & AIIB iC X % 52 AE R FlE
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Bz A<of L, [FkEic, 77V A Tld, IBRD, IDA, AfDB Oft&l Y. 757V 7
AU 7 TiE, IBRD, IDA, 1aDB, CAF o@&fyICOWTHd 5,

HAD 2 oo EEREEEE ©d 5 JBIC & JICA HEHMc>»wTd, Eido MDB [k
ICRERL I DTS %, MBI 50 4L BB L Ts b, HERERfT e ftho
RDB L WKL Td . ZDRWER L MEREHICE T, RGO EHRFHAESREE b
52 L EEV R, Lo L7add s, MEEERICBE 3 2 Al =gt id. JEE I 7m0,
JBIC & JICA AEHFFNIC> W TILATS OB % & o, =2 A SR & Bl 77 D WF9E 1%
b AA, BIFFNEMEONRICIZEAER>TWREWVWE I TH S, EoT, ThET
@ MDB % RDB B3 2 /7o loH & U<, @ER S O#E% (Donors Interests &
Recipient Needs), 3Z AE D 773 F >~ 252 [FRS 72 & OGO E DSEE R > 1< 5 2 5 5228
AR DR 1T BRI 7 & DRIE R IS 9 258 e &, N BIRREFEDO 7
VTIATIEMET ST =~ TH b,

JBIC & JICA H1EEFIZBAFEREER I LTI L <. 2 b Do 458 34 b
LTWw3—J, 2060, WIN, DEEOEEICOWT, 13EAE IRVELNEZT LTk
Vo 207, SHOWEFICHVTIE, WEEOMER > EREROSITE T 2H1IC, 0
2 D OB DRI Z B IC OV T, FICHMBH#HEROEREZ R I, BN OBUAN S X U4
AU S 7 &R, HIW R T — 20 &7 5, MBI RWEL 2@ L <. DRk
Ble LTOMBIHERIC L 257 3 —= v 2o eilsaiitiisz o v Bbh s,
Lo, SRlOSHIFHADOEEE Ot L LTh, BEAEWME 2257259,

4.2 EPEBAFE SRR D ¢ 7 & — < v 245
[EI PP T SRR % & D EFRMERI D 7 + —~ v RIGEE L LCTid, T D X 9 7. M

ifii (Organizational Theory)C X 2WF%E Cffifl &7z DA3H %, Debre and Dijkstra
(202D 13 Ak D7 & BElk o ICEH L. Mk @ (Institutional Flexibility) % f5
B L. EFSHEES o Efrnlaelk % FZRERIC 44T L 72, Honig, Lall and Parks (2022) (35
tho ZIEHH & % EFBFEREFIC oW, MfkoEHMY: (Transparency) ZIHHRT 7
& A (ATTI: Access to information) Dl 2> &, Mk X7 + —~ v 2 %55 9 & L7, Haftel
and Lenz (2022) i3/ D E#EE (Institutional Overlap Measure) 173 H L., EREHEE O
MIA (Measure of International Authority) fEEEIC X 2 ZAHiko I E O EEE

(Membership overlap score) 7 —XIC X VT L7z, T D X5 RIBEZHRAIICHED 72
3 D & LT, Publish WhatYouFund (2023) 12 X %, Key Performance Indicators for

Development Financing Institutions i DFI (Development Financial Institution)

2 HAR DB B TSR 0 55 9) O EFEFTA & LCid. Okazaki and Ueda (1995)1c & 5 {HBL4: Al i< B3 2 3¢

23, JBIC & JICA HEGRIMICBIT 29813, = (1999) »Eg#EREZEIC, #ifR & OECF o i - fEASFIC

DWTHHT L TURE, 1L A EHILNTE S I, S al O 23 M o B5 IR UL D 2858 2 Ak iR o s 8 B3 2 1)
BDTOMFELEbhns,
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Transparency Index 2023 3% %, WA CIAEREE (BB, HHRAK. HNF v R W
[EH 7 &) &I X 7172 Institutional Quality GO E) felEZ D 7 v % v 734§
HINTWE, F—LX—YTAHINT VLRI DR - 38 - BEHRE I 2 <.
THE OB s X INEEHE~DA v 22— T V7 — FHABEORKERICL ) REW
BIEER 7 v ¥ Vv V2L T 508, BIEBIDRESI X7 + —< v R & FHli$ 2 L
LCid, Rkt <, FBIEICR T2 X9 TH 5,

SRR T B i b AEHERY 208 7 o —~ v Z4EEIE, IMF(2006)iC X 3 Financial
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1. Introduction

W B AT BCAE 2S8R ICAE T8 0 L8l v &, 2% b
UZ—=URENE NI BIGIIET R H DR EMETND. A X DRI, BTG T
B SN D2NENRT )~V —ThHY, FHRET TR EFITBOTHELOENT
—XD—DOTHDH. AFTIE, TAZLMIEE LI LW 7TV ORE L Z ORI
DRGEEEATS Z L 2B E T 52 BAROKAXNE CHEENED H 2GR RTEA V& A
DY T FNARIRNBURE B E 2 T, BAROKANS THEICH BB IR 2 #1555
TEWTELHLVWEA A ANCHE LIV T TV ERET A, 2, BB LEH LVE
A2 LEED Y 7T TN 2T D Z LN TEDAN=ALEZREIINNIT 5.
BRI, AfTiE, BV X — v EBMY X = OEEHFLNE A X AEEO VT
FE LUTRETD. AT, 2O LRETLIEA X LHEO Y 7T % [§GR
FEAH L] LIRS

PERREA L H LDT AT TIEIRD & 5 7238 2 J57»5 % T 5. Tversky and Kahneman
(19741, EHEZRHIWr 2 IR LT 27D SND b 2 — U 2T ¢ v 7 AN, N[E Ok
ICRAD 2 b DT AfeEZ R L, BRI, #F) ¥ — L ORFESE LTEA VX A
ERBY A —VTIRADRETHDLN, BfY 22— (HHFEHY ¥ —2) TRRET5 &
WIAEL 22—V RT 4 v I Ao TWNHLEEZXL D3 TR, BEY 4 — 1 82

—NCEND D EE, BRY X — U RBRY X =2 X0 L @O IR MR S A,
W, B X — BB 2 —2 X0 ROV RIS S AL TN D Z &l b.
ZOFHMENMEIESNDBIRET, BREY X — LB 22— OENRKE WL, kY
Z—rinml b ETRINS.

ARG T, Hﬁ®ﬁﬁﬁ%%ﬁ%kbf,_®éﬁ%fx&A@ﬁ%Lwaﬁﬁéﬁ
ST, TORER, SERREA LV F AREWERIZEBA DY X — o NEWIZ L 2R L. 2
DX RBENBR SN LM & LT, EF O/ & BF A 7 A& v 9
2 DO Z FRAE LT AR, FBE A 7 AR S D ATReEZ B H M Uiz, —i%im)
RERAHE LODRIL, XT~v—7 v MNEERZIIAIENMELS, 23— - F 7 a v DED
DX IMHE A O Z LTI TIIHE S TS (e.g., Cooper et al., 2004; Daniel and
Moskowitz, 2016) . L72>L, $&8F A L Z LDONEIL, Te LARNT v —4 v MRZHME
WEl, A=)« FTFTa DR DE D RWE RN Lol £, AT
A ZLE, TiGOEEIIE U T, —IRERA 2 LT 57 AR—V ¥ =24k
THEWHIHENRH D, S5, AT A X LOMBIL, FHERAEN KE D= =20
KEOKAMIH TOAZMEREmWZ & 2R LT

ARROEWKL, LT THRRD48THDH. £, $FREA X L LW E A F LEHEH

2vﬁ%w&m,%xy5A§%m¢5tw@%@@:kf%5.M%WH%Tﬁ,@£@Uﬁ—yﬁmm6hfwt

FETIERODOF LW T FIANREREEN TN D,
3@J:Im%kﬁbfIW%T%LKPG®%%U5*V@4T%T%éﬁﬂ%&$ﬁ9&*Vfﬁﬂbi5:&ﬁé
Foinsd.
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FLWS T FAUERE LA THD. BRI X — LR ¥ — o OEIZER LI
ARRBDTTH Y, MANMEREVETHD EE 2 5. i HIX, BAROKANY TR
FRAH DONREOFENEREN L FEEIR LR Th D, BAROMATNS TIE, —
72T A V2 DOHBIZADTIE A, F, AT ClsE Sz o0 oE A ¥
LB L7z v 7 VO R R TIE R W ABEE S R STV 5. L7eR-> T, BAR
DOHEATIHTEA L Z LCEE LR EZT LI ENTEL I BRI R LT &
1%, BAROHRATFSRICRE T IWERICL > TRERAY v MRBHDH. ZHBIC, EaET A
VHE LD, KEEOZ=N—ZATHHENTHH I L 2R LImTh D, RHlFREED
RKEWVEAL == TG 2 2 MRN8, O8I = N— XA THMERE N7
TV ZFIH UTBIEIE, RIS IR CTE D AR H 5. Lizdi-> T, KARKD 2=
—ATHNRF LT A X LABHEO Y 7S ERE L2 LT, EHENALERD KE WD
LEZOND. WEB, $FRERA X LORMEZ DT L, ST A X LOREDBAE L
RHAN=ZALER LICRTH D, SEIRE A U F LONRED, — 72T A 7 LORHR
EIXFFEN R, BRI X — U LB X — U ERRL T LE I RANA T AL 5T
BREDAE T DATRENMEZ /R L2 2 &1, $5RRE A U ¥ ACBT 2 ERZ RO 5 Z & IZHER
LTW5,
RFELEDOARFRORBITIK DB Y ThH 5. 5 2 B TIE, BEMFEIC O W TR T 5. 5 3
BETIE, $ERE A X ADOERSATE THN D EOMOELKIZ OV THT 5. 5 4 BT,
PERREA LV Z L7 aRE Va Ok X —r L OBRIZOW TOFEFESHT OFER %
AL S BT, HRREA X LOMRNAEN L 2 HEH AT 5 72D ORHLE FREET
. 56 FETIE, HRRE A X LAOREEZ LT B0 OBIMAHT 21T 5. 8 7 T,
PERRE A U 2 DONROAIMEZ DN THEIBMEDOMFEZAIT . F8ETIX, L LEKED
M A RS

2. Related literature

WEDY H—rZv T NE LI A S D ROEIEZBINRE LDl
Jegadeesh and Titman (1993) C& ¥, KEMEATTH CTBUAI L 7-. % D%, Rouwenhorst (1998,
1999)i%, KELS DAL EOMRATTIH THEA L Z DIRPBINE LD Z L 2R LT
oL, BAROHATGIL, A Z DRPAED TRV TR Ty Th o Ll
472 (e.g., lihara et al., 2004; Chou et al., 2007; Chui et al., 2010; Fama and French, 2012;
Asness et al., 2013). AKX E CTHIMENHEGR SN TV DT X X LZEN, 728 HARKOK
TS TIFAEDTRODONDIZONTIE, Hx 7eiEim2 dH 5 (e.g., Chou et al., 2007; Chui et al.,
2010; Asness et al., 2013; Hanauer, 2014).

THETIE, EAVZ LDV T I NEFT D HEEZTRTHZEICE-T, KRN
W2 Z— U BEGT 5 2 N TEDAREMEICOWTHREENTONTWD. ZDO—20 Y &
JHREHRDY X — ISV TEA L Z DOV T I NEFHIT 2 HIETHY, FEETA Y
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B NEMHIID. FRFET A X A ERVICHESE LT- DX Gutierrez and Pirinsky (2007) T ¥,
Z DI Blitz etal. QOID)MFIEZED T2, HADKKK NG THIRAAT A L Z ADFHRICH
W CHREREZN T4, Chang et al. (2018) & Blitz et al. (2020)1%, H RO Tldfaim e+
AU BRITEDTIEROD, BET AV H LAOHPEFENTHLI L E2HRELE. L
7> L, Iwanaga (2024)(%, Chang et al. (2018) & Blitz et al. (2020)DFE7=E A > & AOFHHIFIEIC
IIFEH R EARH Y, ELWHIETEETE A VX L EFHIIT 5 &, 2 O FITHEY
WCHBETIER NI 2R LTV 5.

AADKATG TOANTHL ZLDRHESNTNDE ) —DOFNREA L ZLDY
7"/ Biising et al. (2024)73$£%2 L 7= high-to-price (HTP) & price-to-high (PTH) &9
fREECTdH 5. HTP X, BIESIHI T O FmE & WE MR sER O & DELETEA 4
LD 7 FNEFHNT D, —J7, PTH X, IEBIRKE TR O RAE & HE I T Ol mE & o
EALRTE LIEA X LD 7SV Th 5. Bising etal. (2024)1%, ZD_H>D L 7 F )L
DOHT HTP DR BADKAT L TO AN TH D it HiE L g, Lo, R
FEOKRKTNSG & D &, BARDOKRATNS TIEL, HTP OO0 RO ARSI 2 &
DR EN TS, F72, Iwanaga et al. (2024)1%, HTP OZh R0, Bl E CIIA % TH 5 23,
BIENNE CIIAR CId7Ze <, EEETIE W ATREMEZ G L T 5.

3. Data

AFRTIE, HGRERIG PN B353 2 28 A it g & Lzt 72721, AMEIC B35
T 286 & ETF/ETN 135302 S HL D Bru N7z, 1990 45 7 H 235 2022 4F 3 A % 43 Hr T
& LTS, BRM, ok, VZ— 2 EomiT —4%, BLO, REBR EMBT — 413,
At emT —4% VU 22— 3 » X)»H AT L7, Fama and French (1993) @3 7 7 7 %
— (Fama-French3 7 7 7 #—) OARY) #—rDF —# %, KFrench DF—4% F7 4771
— B EIG LTS

3.1 Measures of Illusion momentum
TAUH L (MOM) I, BiStn HHESEt —m + 1O OREY ¥ — L LTEHET D
BRMIZIL, 8RO S tOmA A DT A ¥ ML, TN TEFHRTD.

AR, BURGESRES | BT At RIRGES B | T, 44 d BRESREG AT, f&MEEARI AT, FLIRRERES i d 5. 42k
BRI 3,800 $7IH D 5 B 97% S HAGERIG AT 135 LT\ 5. Fiz, BAGESRIGIANCIE, 13,2 5, v —X,
TX ALy U, SNEEO LBX 06 5.

5 Fama-French3 7 7 7 X — D AR Y X — > DT —H Z BT Al GE72 e S 2 o AR o s & LTz,

¢ http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html Z D~—7%5 > N7 7 7 X2 —D Y X — %, K KL
BEECHY, AARMICHRET S & RERFENAEL 57280, TOPIX fl4iA Y 4 — 0 CRA L. HML 7 7 7 ¥ — &
SMB 7774 —%, rv /v a—h - B—rT73 V4DV Z—0ThHY, VX —UENKENE XITEROR TS
BROEENRH D RN & 50, ZORBIBRMTHL LB bNDT-D, TOEEFT LI

7 Jegadeesh and Titman (1993)I%, E A L X LDV 7 F V%, HIT 1 B A ZRWIZHIFOREY ¥ — 2 TEZ L TWDHR,
AR CILENT 1 7 A ZBRW TV, 7Zeds, BT 1 7 A ZBRWEHIFCER LG AE b RERORE RIS/ D 2 & 2R L
TV 5. FEANE Appendix DFE A4 & TR,
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m
MOM; ¢ = 100 l_[(l + ri,t—j+1) -1 (1)
j=1
T IT, rld, SNIORStDO AR Y X —Th D,

B Z—yr (SUM) 1%, BREt OGRSt —m+ 1OWBOARY) ¥ —o 283 L2
Z— b LTERT S, BARMICIE, 8BRiORStOmy HDBRY #— L, TR TER
5.

m
SUM; ¢ = 1002 Tit—jt1 @)
j=1
T A X L (IMOM) (X, EAVH AL L]TTE% LBy 2 —r LB 24—
DFELE L TERT D, HIEMIZIE, 8BRiORRtOmMI A OFFAE A v % A%, T TER
5.
IMOM; ¢y = MOM; ¢ 1 — SUM; ¢ (3)
Afa i, BAOKRKTTIS 268028 A v % D% 00 L7256 TAf%E (e.g., Chang et
al., 2018; Iwanaga, 2024) 2725\, 67 H L1270 H DSERRE A U X D gt L5 5.

3.2 Control variables

AR THWD = b — VBT DWW TR T 4. Fama and French (1992)i272 5\, ik
607 HREIO AR Y #— v & WO~ —7 v h_—% (BETA) #H#E L7, ¥
BB (LNME) 1L, Relifags (—#kd 7= 0 O & FBATH AR 0RE) o AR5 E L
CRMA L7z, flFREiesE (LNBM) 1%, BREBARZ Rl CEl > 72 b 00 H ARk &
L CHH L7z, Amihud (2002)IZ72 H VN, HRESF ALY 720 O BRI Y #— > O A
WEME E UCHRRENNE: (ILLIQ) %% H L7=. Jegadeesh (1990)(Z 72 5\, fHH U R—H )L

(REV) 13, AiiH U #—2 & L TEF L7z, Idiosyncratic Volatility (IVOL) |, Ang et al.
(2006, 2009) & [FIARIZ, EFEI0H MO H R Y 2 — > OIHNE 2 F W CTHEH L 728, Biising et al.
(2024)IZ72 5\, high-to-price (HTP) & price-to-high (PTH) % FaUTE L7=°.

High;;_15+—
HTP,, = log( INit-12t 1> 4
Pit_12
Pty >
PTH;, = log | — =t 5)
v g <nghi,t—12,t—1

T T, P ISR ORE R DKE, Highyp 1z 1 XEEIRI DR RE — 12> HIRERE — 120 HifH
DEMETHD.

8 Fama-French3 7 7 7 % — &AL H & Uizl atr sk ze ) 2 — A HE S TR L7z,
® PTH |, George and Hwang (2004)?> 52 weeks high & FI#(DFRIECTH 5.
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3.3 Summary statistics

F1DPanel AlL, FROEED 7 v A¥ 7 3 a2 VRl EORRYI T 2R L TN 5.6
71 H OEERE A 2 5 (IMOM6M) DO FEHIfEIZ0.06 TH Y, 1ZFEr THDH. 2L, 64 A
DEA LA L (MOM6M) DO NEMEI21H, 60 HDRFID Z—2 (SUM6M) D F-#JfE3.15
THEIND O TH D, RS, 120 HOHGERE A % 5 (IMOMI2M) O NEE)fED) —
0.10CHDHDIE, 12T HDE A Z L (MOMI2ZM) DO -HE6.4673, 1277 A DR Y #— 2

(SUMI2M) O FEEJE6.SS THEA SN D T-HTH 5. IMOMOMD E FE134.67, KREIE261.77
Thbd. £2, IMOMIZMDEE1E6.03, KRJE(X241.65TdH 5. IMOM6M & IMOMI2MD 77 &
2R T va COMITIERSMEITRR DL O THS.

F1DPanel BiT, M D7 v 2% 7 ¥ a VBRI OFSRFESEZ R L TV 5.
IMOM6MI(E, MOM6M & DOFHBAFR%730.21Td 5 — 75T, SUM6M & DFHBILREIX —0.06 TH
%. F£7z, IMOMI2MIE, MOMI2M & D HHEAGR%730.28 T d 5 —J5 T, SUMI2M & D FHEAFR%L
I$—007CTHD. ZOXIITEEBRETA X LN, EALUX LEEORBEZRF>—FT, B
U2 = LIXADOHBEZRF O LI, $EREA VI LEEA L ZLERMY X — DL
LTERLIZZEEESLTVD. $EREA VX AL, AU LEOEOHBBRD S
0, B 2 —r EOAOHBEBFREY iR K S ThDH. IMOMOM & IMOMI2MIE, # D
D L DM ORI ® < 22V, AT, TNOOEHEa L be— VB L
L CHHrc WS,

4. Results

ARETIL, $ERTEA X LOMBREHONIT D, £, SEREA X LOMEN, 70
AT a TR X = PRITHZERMBENTWAMO U R 7 BRSO Kk
TIEFATE W2 L &R

4.1 Univariate portfolio-level analysis

ZOHEITIE, 1| BEONA— 7 4 U AOFGEESHTEAT 5. & A RKICHAGESEG P b
B 52 %2, IMOM6M % 721X IMOMI2M (ZHSWT 10 il — b 7+ U A 25 L,
A1V IAMRALIESGEDO Y 2 — 2 Z5HAd 5. IMOM6M % 721X IMOMI2M D b &
A= F 74 VA EHRBBENR—F 74V FDY ¥ — RS 5. 0k, KO ohrR—
N7 D FZRDHITNCHB T DU =4 AL, WENETHD.

F21L, AR — b7+ VAT ORERERL TS, iR — 7+ VFAOAEY Z—r
1%, IMOMO6M 23 E VL& EHFHIZE V. IMOMOM 23 H KV 1 0L TIliE—0.17%, i &
W10 AL TIZ 1.22%TH D 10 ohr & 1 i ) #— 2 751%,1.39% (4 4.78) THDH. =
UK ST 5 Fama-French @ 3 7 7 7 X —D 7 V7 71%,1.42% (tfE 4.99) THDH. \WT i
DV H = ELRHICAEE TH S, IMOMIZM (2B L T, IZEFRBEOFR R TH H. 10 4
A& 1D ) 2 — 750, 0.82% (tfH 2.84) TH Y, ZIUTKIET % Fama-French @ 3 7
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7B —=DT T 71%,088% (t1E 3.16) THD. K 11%,IMOM6M & IMOMI2M (235 <
a7 va—he AR = 7 UVAORME) Z—> (10 L& 1 LoV #—27%) O
R LTS, 1990 AL F TIIARLERMR & 72> T D0, ZOMOBIM TiL, #a
FHEERY OB Lo TS, LLEND, $5EE A VX LD B REW 10 SO %
B, /NSO ETE R Y a— bk« R—F7 4 U AT, BHICRENIC
HMEIC O ARERY Z— 2 b0 T 2 AR T A LN TE T

3L, SEREA LU HLTY — LG AR— b7+ U A ORMEEZ R LTV 5. Panel A
®D IMOM6M T Y — k LEEBE DSOS RIZOW TR, IMOM6M 7235 & =0 10 43hrod
MOMG6M (% 24.24 EFRUHIZE . — 5T, IMOM6M 23 H KV 1 432D MOM6OM (& 5.71 C
HY, “FKHBHITE. £ 1D Panel B TiX, IMOM6M & MOM6M D7 1t At 7 o a > OFHE
MENZ L DR ST, BHAARBIEOBGR TIER VWL 9 THh D, IMOM6OM 1E, MOM6M
& SUM6M DT 5, MOM6M & SUM6M D7 1 Ak 7 3 = > OFRBMREIE 0.95 L&
VY. L7223 T, MOM6OM 23 = 8 1L SUMGM & iU ME A 23 % V|, IMOMOM MK L 72 5 85
BN D IMOMOM 23t HAKW 1 ZIIXZ D L 9 228l b & £ 5 725, MOM6OM 78 — 3%
HIZEmL< o TnbEEZLND. £7-,IMOM6M i KW 1 43700 SUM6M 73 16.19 &
KbLEW—FT, &bE\ 10 9020 MOM6M X 1036 TH Y, “FHHIZE. WugDr
? SUM6M 723V EEH X, MOMOM &Rk TH D LB R B R 5. TOMODEEIZEE LTI,
WS LA, B D WITEWVIERYE OBR S B 5 5. 21X, BETA X, MisaiosE <,
RO AR, — 5T, LNME X0 2ME <, Hf 53273 & . Panel B 0
IMOMI2M TY — F L7 A OO BICOWTHIZIERBETH D, 2O OFREHRIT, # 1
® Panel B L LI TH 5.

4.2 Bivariate portfolio-level analysis

PERAE A VX MX, FEFRENME, U X—H )L, Idiosyncratic Volatility 72 Y, 7 mAxk® 7 v g
DR =2 ZTFTHL OIS AONTEEZREBEEL TWDAREERH 5. 72,
Biising et al. (2024)2° H ADHR IR THZDORENER THAH Z L aMELTH LT 7
7 2 —Td% HTP X° PTH & ORRMER S L AlEE b & 5. DF D, $5RE A ¥ AT, 5L
TR THE SN TNDE 7 7 7 X — L BEBETINRERZ THDHDOTIEHRODE VD RE
NHDH. ZNODOMOERZFHIET D202, AETIE 2 &Y — &7, KETIX
Fama-MacBeth [Bl)F 38T 21T 9 .

IMOM6M & IMOMI2M (2, ~—7% > h~—% (BETA) , {E¥HIEE (LNME) , iR
b= (LNBM) , FEimi@EifE: (ILLIQ) , & VU /S—# 1 (REV) , Idiosyncratic Volatility (IVOL) ,
high-to-price (HTP) , price-to-high (PTH) ZfHAGHOE T2 EEY — M&1TH. K413, &
HfIE 2 EEY — FORRERLIZLOTHD. £F, WIhroay e —VEHIZES
WTCSOPLAR— 7+ VA — T 5. KIZ, %2 ha—EHO 550N T IMOM6M
(IMOMI2M) ZHSWT 532y — 95, 2O IMOM6M (IMOMI2M) D43AiAR— b
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Zx VADY Z—20F, IMOM6M (IMOMI2M) IZIXH XN H 508, a2 ha— VKO
VRANRRETHD 5 OMOR— 7+ VAZEERLTHELTNDZ LIRD.
IMOM6M & IMOMI2M DOZhEI%, 2 &Y — M TH 2O E FHERF STV 5. IMOM6M

(IMOMI2M) A b @y 5 O L e bRV 1T Do U 2 — 30T, 0.71% (0.45%) 75
1.02% (0.70%) O#FHTH Y, T XTOr— A THIAICHEETH S, £7-, %t % Fama-
French ® 3 77 7 Z—D7 V7 7 bFICHRBICIETH Y, TO#HIX 0.73% (0.50%)
25 1.05% (0.75%) TH 5. LD, —D2Da ha—/VEKZ AL L THERAT A
A LDMBIIENTHD Z L MR TDHZ LN TE

4.3 Stock-level cross-sectional regressions

SR — b7 4 U AGHTE, T RTOa s b — VEHEFRRFICERT 52 ENTER
W LI T, R = e TIARZFRRICa Y hr—L L7k b, BT A
S LDRPBNEETHLINE I DEMHRET DD, ROX >0 rmnz2w s v
a o PIENE ST 21T 5.

Riti1 = Qpy1 + BearIMOMip i + Vera Xie + €041 (6)

T IC, Ry (XEEHIORE Rt + 1OMBIR Y ¥ — 2 X, fXERIOR e = > b — L2
ORI MLTHD.

7 5 1%, Fama and MacBeth (1973)DFEIC L D27 10 2® 7 ¥ a U EIFSHT O EIFEE D
B FEYE & F D tfEEZ /R L TCW5. £7°, Panel A ZEiRT 5. Model 1 13— — 2R
ThHY, T A% A (IMOM6M) , ~—7% > hxX—% (BETA) , {2¥MfE (LNME) ,
AL R (LNBM) Z @A E Li2ET /L TH S, Model 1 128V T IMOM6M (Z%f
T 5 EUFFRENL 0.05 (t1H4.30) TH Y, HEHHICAEIZIETHD. IMOMOM (285 Y #—
P MITIA, Fama-French D 3 77 7 #—CiffBE L THHR LW I L2 MERTHZ LN T
% 5. Model 2 7>5 Model 6 (%, Model 1 ([ZWFnd 3 ha— V8% 1 D@t #IC
BINL7ZET L THD. IMOMOM (ZXT 2 [EIFRENE, WTILOET /VIZEBW T HHEH
WCHEIZIETH S, KH%IZ, Model 7 ZHERT 5. Model 7 1%, & TD A b wu— VA%
[RIRFICHLI A S AN =T /LT 5. Model 7 (28T IMOM6M (2513 2 [Al)f4R %k 1T 0.
03 (tf& 4.16) TH YV, Mt AEIZIETH 5. Panel B T IMOMI2M Oif e i 4 %
L, WTIOET /L TO IMOMIZM 1253 2 [BHRAR B IH G HIC A BICIETH 5. Lk
O, HEOKRKNY ¥ = OFAE TREREZFRRICa he— L L7k, $EREA VX A
DNEPENEETHDLZ 2R THZENTE .

5. Investigating the mechanism

ZOETIE, BIE CHERLIZERT A X LOMENARNE 72D A = X BITOWTHE
HTEHRBERE LT 21T 5. BARAIICIE, 8/ NSOSBGER & GREN/SA 7 2 RKG & v H 2D
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DR 2 FRRES .

5.1 Underreaction hypothesis

Biising et al. (2024)(%, HTP O EDN AADOKATH TH A THL Z & 2P 5T L.
72, HTP OENEZTH D D%, BWEFEOEHEDORFUC L 0B/ NISNET D720 T
HDHAREMEZ R L2 Z O/ TI, 85T A X AOBEN, HTP & RRICHREFOER
FEDRC X D/ NOGBRE THE L TV D ATREVEIZ DWW THGET 5. BREFDOIEEED
PRI & D/ NSRGERIE, BEF O HEMETIVZIRVIE E, RIS D RO A
, EOHMPMEAEITKBES D DPES 2D L NI TH DH. BEZDOIEHE DR
(XD NS AIE LN HIF, $ERE A2 Lk 1 BWHAKY ¥ — 2 OIEDOFEREFR
%, WEZOFEHREMENENIZEM b Z ENTHRIND.

Biising et al. (2024) & Balietal. (2014)% &5 (2 L C, HEFOEE T ORESN 2 £ T RELE K
& LT, Information Discreteness (ID) & 36 A EH T 5. ID & RFEHBD S OERIRIZ &,
WEFOERZEDRLTWEEZ HND. ID 1L, Daetal. (201412725 - T, TR TEFETS.

IDitm = sgn(MOMl-,t’m) X [%negiltlm - %POSi,t,m] ™
Z 2T, %negirm (%pos;.m) 1%, EEHIOREEHIZIB N TmA ADRIZAEDORKY #— 2 (IE
DHKY #—r) TholeHOEIGEZRT. £72, sgn(MOM;m)IEZMOM;,, DFF5TH D,
MOM; ;> 0D & E (341, MOM;;y < 0D & EE—1 7R T

R ZRRRET 572012, ETEREONBEER TH D ID F 7T A ERBUIE SV TERIN
S5 OMOR—F 7+ U FITY— L, WIZID £72I3EEHED 5 5500 o T 4 ik
FAUHELDSHGANDOR— N7+ VAT — b T5D. L6 EXTIXSXSD2ERER—FT
+VFADVZ— L) = Er R LTS,

6 OFEREZMRT 5. b IMOMOM BE\WohE a7, bW aiad v a — b
by yva—heR—bs7xVADY X—> L Fama-French ® 3 7 7 7 X —DO7 V7 7%
2TOID N CHFHIICAERICIETH 5. IMOM6OM (233 u /v a—h « R— b7 %
UADY Z—21F, 1ID5 530D 5 BE/NDOSIALTIX 1.07%, I RKOZALTIX087% ThH 5. =
DY H—FEFT—020% (t E—1.02) T, MEAICHETIERWY. U7 J#EEHRDOY 2 —
IZOWTHEBEDFER TH 5. IMOMOM (ZFS3< n 7 v a— b « R— 7+ U 4D Fama-
French ® 3 7 7 7 X —DOT V7 7%, J/NID O 1 AL Tl 1.11%TH D DIk L, &K ID
D5 LTI 091% THD. ZDU X — 27T —020% (tfH—0.99) T, MEAIIAETIE
720N THD ORERIE, TE IS O/NSOSGR A 3L L 72V IMOMI2M IR LT
[FEROFERTH 5.

#* 7T OFREHEZET S, IMOMOM ([ZES<n 7 va—h - KR—h74UVFDY Z—>
1%, B TORERBSNL CHRFICAERICIETH 5. IMOMOM (S n 7y a—h - R
— R N7 VFOY Z— %, BEBWLS SO O BIi/NO LTI 1.25%, KOG TIE

10 Biising et al. (2024)1%, € A > ¥ AR HEEF OVER FE ORI X 2i8/NUR D FRIK CAEL 5 a2 R LTV D,
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091%ThHoH. ZDY X —72F—033% (tfE—1.18) T, HEIHITHETITZRWY. U 275
BHEDY H—NZONTHRRDOFERTHSH. IMOMOM (IZES< v 7 a—k - FR—F
7 # U 4@ Fama-French ® 3 7 7 7 X —DO T V7 7%, w/NRED 1 507 TlE 1.24% Th 5

DT L, T ARBEED 5 5 TIE 1.01% Th D, 20U #—r2T—023% (tfE—0.84) T,
HAHICAHE TRV, 2D ORERIE, HE EICES GB/NOSGER & KR L 720,
IMOMI2M IZB L THRBEDFER TH 5. LI LD, EA X ASHTP ORIFE By, 6
T A U H DORIT, WEROW/NSPIRE TAE T TV D DT TIEAR W ATREMED R
INTo. Fo, SREA L Z DOHMRIL, FHERFEARENAZ=AA—Z2TEHNTH L7720
FEHETHICHTE DR & 51

5.2 Cognitive bias hypothesis

AKITBREY Z— 0 TR REWF Y X~ ORHEEKE L TOEA X LR
A= THHLTLEI I L a— VAT 4 v 7 RERDOT N, AL T AE4AEL IH,
PERRE A X DOMPREFNCT HERNTH D LWET H L, BEANA T ADRRELARE
WZEPERTE A X LORNIRE D EBXOND. KFETIE, ZOREZRIEASA T AL
EPES, ZZTORAMNA T AOKREZINE, BV —2 8 ¥ — > OTEdEN K&
WIMEETRNE B Z BILD. 22T, SBAINA T ADOKRE SOMRBEEHE LT, gkt A v
&A@%ﬁ@%ﬁwf,mﬂﬂ472ﬁﬁ%@ﬁﬁé

WA REET D721, ETRANA 7 AONRIALELE Th 2 AE A F L OHERHEL
ﬁ6%T%m%S”M®$~F7ﬁJﬁ’ — kL, &IZ %%%f/&A@ﬁﬁmwsﬁ
NOHET, IREERTEA L X LD S HNOR— 75 VAT —FT5. 8L 5X5D
2 BER—NTHVADOY X =22 —=0EERL TS, IMOM6OM (2S5 m o7y
a—h AR —=FrT7+VUADY ¥—2 & Fama-French ® 3 7 7 7 X —D T )V 7 7 [X, $HRE A
V&A@ﬁﬁfﬁﬁﬁwV%iiE%wlMOMﬁq’%d<m>¢ﬁ/?—k-ﬁ—h7ju
FDY Z— N, PERRE A U Z LOKEIHE 5 530D 5 B/ TIE 0.06%, K DFAL
meﬂ%@&é._@J&—/%iLﬁ%(Mpiw)T,ﬁﬁm_ BEThb VAIH
D) X —NZHOWNWTHABROFRERTH DH. IMOMOM (LHS<rr v a—h - R— R
7 % U4 ® Fama-French ® 3 7 7 7 X —D 7T V7 71, $58F A v X L OHHEN /D 1
LTI 0.05% THDHDITR L, KD 5 LT 1.78% THDH. DU Z—r7E1E, 1.72%
(tfE 6.21) T, MHHICAHE TH 5. Panel B /> 5 IMOMIZM (ZBI L THRIBROFERTH D
L AR TED. U LOERIT, BN T AR EBEHTH Y, WERORBEALT
ANZE ST, SRREA L Z LOMEPNEC DRSNS D Z L 2R L TWND.

6. Further investigation

RS, BRI R E WEEIREEO AN S WEERIREL D BB 2 2 RMEWV. Lo T, 5T A 2 ¥ LN
WEEREZ B 7 L, [KWERfEE Y 2 — T he g — Mg A EERTE S HEERS S.
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ZDETI, $EREA X DZOWTORMERD H7-DIZ, $ERE A & MTHES<
a7y a—h e R—=rT75VFDUH—HBHIZONT OB RS OfR2 7R~

6.1 Market timing regression analysis

Z OHiTIX, Daniel and Moskowitz (2016)(Z 72 & - 724347 21T 5 . Daniel and Moskowitz (2016)
X, X7~ =7y MZBWT, EAVZ LIHESSKR— 74+ I ADva— L 7ICET
DEMNTEHEMEST DT T b - F e v RX—Da—L - AT a VOWEERD, A
S LEIGIIE ) LIc@iz s a— b2 WO AN=ANT, a—/b- A7 ar5ih ot
BEFEOLETRLTND, REITI, ST A X LN, 29 Lict T v a VRt ER>D
MNE D INDTHOWTHGEET . BARIIZIE, Daniel and Moskowitz (2016)I1272 6 - T, LD X
D Te MR D EF T 21T - 72

st = @0+ ap *Igt—1 + BoRme + Bplpt-1Rme + Borlpe-1lreRme + & (8)
Z I T, 1 dIRERED IMOMOM (IMOMI2M) (IZES< r 7y g —h « R— 74+ VA0

UG =, tp 3Rt D~ —rry N Z—Thd. I, 1 dkRE— 10E 24 I A DO~ —
v M) B—=U N A FTADKZ ] R T X I =B, R JIRERtD 1 r AD~—7 v R
B =V WNTTADKRHZ | T X I —EHTh 5.

#91%, ElRoEIFSITORREE R LT D. £7°, Model | #7289 5. IMOM6M (2B L
TIE, CAPM ~—%  (By) 1£0.07 (tf& 1.73) ,IMOMI2 2B L Ci% 0.01 (tf0.22) THY,
1IEC& %. Daniel and Moskowitz (2016)IXE A X Az v 7 a—h «R—F7 %V
4@ CAPM X—H BNHFHMICHARBICATHL Z L ZWELTEBY, ZOMELITRRD.
Model 2 #8425 . IMOM6M (2B L Cix, 7 v~—%7 v FEEOT L7 7 () 13081 (tfi
291) , X7 ~—4 v MEOBM72 T V7 7 (ag) 13124 (tfH 2.05) THY, WTFILHHE
FICARBICETH . IMOMIM 1B L TH, aplIHatHIC A E TV, agldktitnd
\ZH EIZIETdH 5. Daniel and Moskowitz (2016)(%, E A > & AZHES< v 7 vra— b « R
— N7 VA DagPHAICARIZATHY, TEA X LHRIETNV~—7 v MREE R
T, X7 ~—r v MEOFYEPNMERNZ & 2@HE L TS, — T, KD Model 2 DR
L, SERRE A X LDOWED, T~ —ry MEEXD X7 ~—F v NEEOTREN &
ZoRE LT 5. Model 3 ZfERE3 5. IMOMOM (ZBA L CTix, 7 b~—4 v NEOTIGEG
B (By) 120.03 (tf 0.52) , X7 ~—4 v NEOBIMAZRHTEISE (Bg) 1£—0.24 (tfE
—3.22), X7~ —47 v DD ORHE ERFEOIE A 72 TG RIGE (Bgg) 1 0.63 (tE 4.38)
T& %. Daniel and Moskowitz (2016)1%, EA X LK< v T va—h « R—7x U F
DB r BFHEFHCHBIZATHY, 2—)L - AT a D) OL S RHEERF>T\5H 2
EERIBELTNAD2 —J, IMOM6M (2B L Cix, X7 ~—7 v h2vbH DR EF-REOIBN

2 FEl, X7 —F v MO LRE EHRFICE A VZ MHESry v a— b K= 73 VFAO Y X =3 LK
W EDRHE &N TV A (e.g., Asem and Tian, 2010; Hanauer, 2014).
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B 7 TS ITFICABICETH Y, a—L - 47 a D50 O X 5 e E % Fi-
RNE D THDH. IMOMIZM IZB L THRIBEDOFERTH D, LLENS, SERTE A ¥ AT
S<uarlva—h o R—=bT7x VAL TALFLOETNE TR, XT~— v MF
DT NT 7N LARNIE, =)L 4T a D50 DX B EF-0 2 & &l
BTLHZ LN TER.

6.2 Analysis by market condition

AKEITIE, ~—7 v ORI UTH U T % 2 DIToT= & &I, WY 7 Vol
BT A S DDRNRIDNFEIRDINE O DN ERGET 5.

Cooper et al. (2004)1%, & A # AOFEEBFAET H DI, Wk 3 FERO~—7 > b ¥ —
VT TR (LEFIREE) OGAETETTHEAZEERLTWA. MEIFHO~Y—r v N X
—UBwAF A (FRIREE) OGA, A X LAEIKIIARE CIERW~A T ADY X — %
HIebT. WHITZOFEANBIE L, BEERHE HOEEASM T X (EE2 B 5 OWNZER

im0, REINBERIC IR EHT) 23 F A U Z DR OERTH 5 & % X 72 Daniel et
al. (1998) OEFRLFEAEHTHD & LT,

Stivers and Sun (2010){%, 7 2 A&7 > 3> TO VU X — > OFEH#(FZE () X —2F 4 A/8—
Tay) B, BEAUFLGREAOMBMRRHL ARG L. BT, VE—2T o
A= 3 URERBIBOEITIHETH Y, RRBZEWITITE A Z 2R BENZ & %
IR LTEERDIFSE (e.g., Chordia and Shivakumar, 2002 ; Gomes et al., 2003) & #& A& 725 R C
boHLEFERLE.

RENNSA T AEHBIE LN ET D L, $EEREA X LAOEIL, REY ¥ —r LRV
H— U DFEDEHEN K EVIEE, £ 0% OMFREIC L DN KREL 2D 2 L NEE
IND. Lo T, AT A VX LOMKHED~—7 v FMEBENRKRE VR E, $EAE
A B DINROFENMED RN ATREMEN B 5.

#Z101%, ~—7 > b Z—> (MktState) , U #—> 7  A/8—T 3 (RetDisp) , §ht
TA S DOKHRMED T EHE (AbSIMOM) IZESW T 7% 2 L, Thth
DY TNVTHBREA LV ZAIE S v T va—h R =T+ VFDY Z— %5
LR EZRLTCNDE, = —4 v F U Z— 3 Cooper et al. (2004)I1272 5, 2 36 4 H
DY HZ—rERW UE—F ¢ A= g 0, Stivers and Sun (2010) & RIS MR
& AR LR T 10X 1012 Y — F L72 100 DGR —F 7+ U A DY Z— U NZHSNT
B LM

FF, =Ty NI = TH T NEHE LESAEIZ O THERT 5. IMOM6M,
IMOMI2M & HiZ~—4 v R FE LYo hner 7y a—h «R—s75 U4
DY Z =@, WY VTR ER Y #— 23R, ~—7 v FRT

B o—lry NV Z—=NETTAEATFTAT20 LT, UVH =T 4 A= g 0 EEEE A U X BOMIHED 5T
BEE, SO AT 47 T2 L.
WOERE, COXRIICEB LY 2= F 4 A= a D 3 A H A vz,
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W LT RHE O S DEERRT A 2 AOHERTRNE DD FERIT, £ 9 OONTHER EEAHT
HDHB, I, VE—FT 4 A= g T U T AERE LRI W THRT 5.
IMOM6M, IMOMI2M & b2 Z—2 T 4 A=V a i@ o Vo hne v 7=
— b e ARN= T+ VFOY =@, WY PV TCIEIFEINCAER Y #—ER D
%. T OFERIE, Stivers and Sun (2010)3F A > ¥ DAFNZOWNTAT o To oTiE R & 13872 5.
UE =0T 4 A= a URERBIBOATIEETH L L 2BET L L, drtA ¥
LOBMBIE, —MRAZRETA L Z N ETRR Y, R KRG IBIICEIERE W L AR LT
WS, BERRE A Z LOMEIHMED TG EEETY T a2 nEl LTk R e R T 5.
IMOM6M, IMOMI2M & & [Z4535E A o & K OHERHE O T E B E N o 7 e o 5
a7 va—heAR—KF7+VFOY X —=20@E0. @Y 7O ¥ — 2 ZTHR I

BEThs. ZO/RRIE, $ERE A ¥ 2OMHEO TS FMED SO R T, SHiRE A v
H B X DWASHER D E N E WG E G TH Y, BN ASA T A% AT 2455
THdho.

6.3 Decomposition of returns

ARHiClX, Biising etal. (2024)IZ72 5 > T, IMOM6M D %hH%2 MOM6M D% L SUM6M D
RN IFS D10 GERAE A 2 WE, B ¥ —r L BY 2= DETH L7, K(6)
IZBWWT, $EREA VX LORERRALEE L, 22 o — VBN WHREIFET L O
Y, BT A 2 2 DT DIERARENE, ROKXE IS L2 ENTE .

Var(MOM; . o) Var(SUM; )
:BIMOMtH_G = i\

Var(IMOM; , ¢ ) Promyss = Var(IMOM; ) Psumisss ©)
22T, BimoMey e By 6 Bsus, 61 %> 28 (6) IZF1 T IMOM6M, MOM6M, SUM6M
DI EE L LTeHEIRET VORISR TH 5, £z, Var()iZre2Akwrvar
B EERT L.

IMOM6M D7 v 2% 7 2 a U3 HUIT 2 MOM6M & %W ik SUM6M D27 i 2tk 7 o
3 VAT D I ER A BRSNS B T EDY, IMOM6OM DZhFIZXk3 2% MOM6M & 5
X SUM6M DORDOFEEIZ/RD. & 1 O Panel A D7 0 A7 ¥ g VEHERFEND,
MOMG6M & SUM6M 7 1 At 7 v a UoyEbild, e, £ 7.76, £ 6.55 TH D Z &3y
2%, LIzino T, FHIZIEL, MOM6M DRIFERE % 7.76 1%, SUM6OM DIal@ %% 2 —6.55
& LIER T EEICR D, 21, L (9) THMELZ MOM6M & SUM6M D50 12 71
HEEIEF £ OV IMOM6OM [EftR% o 12 7 A SEEMEOHER 2 /8 L T\ 5. MOM6M 377
AFHE L TWAHHEAIZIE, SUMOM B~ A FTA%E L, MOHET¥ TH5H. MOMM &
SUM6M D EH LINT T AEFL (v A T A% 5) T HD0E, KRl ko TEML TS, i

B LD ENEH A E TR VDIL 36 W AD~ =y N Z =2 ENTNAZHTHY, #9 LREERIC
24 HAD~—rry N B = EHND LMY T ADY 2= EIHRICHEETH S,
16 IMOMI2M DOZNR B [FRRIC T2 Z N TE 5.
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ZAE, 1990 AT E TlE, SUMOM 37 T 24 5. L, MOM6M R~ A F A %5 LT 573,
1990 A% 1%, MOM6M 377 A 75 5L, SUMOM 3~ A T A% 5 LT\ 5. ZORERIL,
MOM6M & SUM6M DZNRINT T A b~ A F A% 0 KT HCHGEDOFZNE{ L TV
% Z L Oz, IMOM6M & MOM6M (& 5\ M i, SUM6M) (Zxfd 5T 7 AR — ¥ — 3
HIZ K> TEML T D AREMEZ IR L TV D,

6.4 Time varying in momentum exposures

Z OHITIE, IMOM6M O MOM6OM (Zxf T 5 =7 AR — ¥ —RIERGITEB) L T\ 5H [
REPEIC OV CRERR T D17

X 3 1%, IMOM6M DL — k7 4 U A0 10 00 BT 2 D MOM6M D M)
5 1 BT 8D MOMOM OSEXEZ G Wl (BEA LV H L2 AR—=Tx—) O
12 7 A VPO EZ R L TWD, £, ~—F vy NI X —r 0 12 7 HFfEE D L <
WD, EASH LT AR—V ¥ =L, BRINZEFBH L TEBY, BONORFETIE~ AT X
Lo TS, ZOFEAVF AL ARV ¥y —I%, v— 7y NI X —r 08X Lufid L
THRELTND LY Thd, AWML, ~—F7y N Z—CREnE &L, AV X AT
JAR=D v —=N@L, DL XXM THD. TALZDHRIL, _XT~—47 v NEHTED
PEPER N A STV D (e.g., Cooper et al., 2004; Daniel and Moskowitz, 2016) .
IMOM6M %, X7 ~—4 v MFIZEA L Z LTI ZAR—V ¥ —NREICRDHZET, 7T X
WHELTWDAREERS L. KR, K2 EM3 2R THRLE, DT LEETOr—ATY
TIEELIDIT TIEHRODN, FEAVH LTI AR—T XY —N~< AT AD L ZIZ, MOMOM N7
TAFHLTWDL Z L 2R TED. ZORMEIL, $HREA U Z DONROFRIENR T
vy hTHRNZ AR LRI EE 10 DFRNEZ, TA VX LTI AR—T v —DOEL
T T 52 LN TEHAREMELZ IR L TN D.

7. Robustness

ZDETIE, B AR—b 74V 400 A A, BApD 00 M, 225 EHX,
B2 D5 51E, BApDEIZBWTY, ST A X LAONENEFEICHERINLD Z L%
R

7.1 Portfolio weighting schemes

INET, SR — N7+ UASHICEBNT, WEMEBEBOR— 7+ VA ZHiEE LT
T, 22T AR — 7+ VA ERHIINEDOR— 7+ VAL LThH, $REA X
LDNRBEHTHDDONE D I EiHERT 5. Appendix DF Al 1%, & 2 OHGHTITONTH
—h 74V ADOT A FHFXEFHEMNMEE L2 DO THS. IMOM6M (IMOMI2M) 23 b

7 SUMOM 12K T 5 =7 AR—T ¥ —bH, MOMOM (253 5 =7 AR —T v — L FIER CHEE TH 5. £72, IMOMI2M
WOWTHREFROFERTH 5.
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m 10 228 IMOM6M (IMOM12M) 73 B ARV 1 73D U # — 7213, 1.55% (1.03%)
ThY, MAHICHEICETHD. £/, %595 Fama-French ® 3 77 7 X —D 7 )V 7 7
H,1.65% (1.14%) TH Y, HrHICHERBICIETH D, U kb, B v =A MR THE
WTHDZ L MBS HI LB TE,

7.2 Subperiods analysis

AHEITIX, &Y 7% 3 SOF (1990 4££X, 2000 FFX, 2010 L) 12430 T, ¥
7Y A N34T 5. Appendix DFE A2 ZfEidd 2 &, $EREA U Z LIS rn Ty
a—h AR —hF74 Y ADFama-French D3 7 7 7 X —DO T )V 7 7%, T _XTCOHFKTIET
bV, HFERHCAE TH L Z L3 bn s, BEHRRIZIE, IMOM6M (IMOMI2M) (ZH5< v
Jva—h e« AR—Kr7% YA Fama-French ® 3 7 7 7 X —D T )V 7 7%, 3 DOHERITE
WT, EALEI2.62% (1.58%) ,1.42% (1.26%) ,0.55% (0.42%) To v, AN AEICE
Thod. ZORRIL, SEREA U Z LOEN, B2 T AHBICBNTHHEETSH D
ZEHERLTND.

7.3 Screen on stock exchange sections

HORGERIGIANCIE, 18, 2 88, v~ —X, ¥ 2 X v 7 SNERO F5XSH 518, K
HiCIE, 1 5B T 2800 & £ LIS D BIGIX I3 I @3 2801250 1T Tt 24T 5 . Appendix
DFEA3EHRTDHE, $EREA L Z LIS v T va—F o R—b 74V FDY Z—
v & ZF® Fama-French D3 77 7 Z—DT)VT7 71X, EHLDOY 7L THIETHY, Hit
FNCHBE THDZ LoD, BARMICIE, | HICET 280 & ZnListo LG R8T
HEEIZHB VT, IMOM6M (IMOMI2M) (23 u v /v a—h « K= 75 UAD4AY
B —FXENEI 1.24% (0.71%) ,1.78% (1.24%) TH Y, HEHICHERBICIETHD. £z,
%fhit~d % Fama-French D 3 7 7 7 X —D T )V 7 7 1ZZ1E 1.29%(0.78%) , 1.79% (1.30%)
ThV, A RICIETH S, ZORRIE, AT A 2 LOENR, Bipd By
BT 28NV THHIETHH Z 2R LTS,

7.4 Different measurement methods
Z ZClZ, Jegadeesh and Titman (1993) & [FIERIC, BT 1 4 H ZHD BRI TRRE Y #
— R Z— U EHBE LR A X LONERAENTHDLDNE S 0l T 5.
Appendix DF A4 RS 5 L, IMOM6M (IMOMI2M) 23 b & 10 43 & IMOM6M
(IMOMI2M) 73 ARV 1 732D U 2 — 71T, 0.93% (0.60%) TH Y, i A=
IET®HD. F£7=, #5325 Fama-French ® 3 7 7 7 X —DT7 V7 7 b, 097% (0.66%) T
D, MEICARICIETH D, DL, BT 1 7 H 280 RO IR CEHE L 72558 £

82022 4 4 A2, HAEGERBGBIFIONGERML, 774 Lililh, A% v &2— Rifith, 7a—AfGICHERR Sz A
DOOHTHIRNE 2022 423 HE TTH D728, HfiHXKS % AV
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YEALTEHPLTHHEETH D Z L 2R T 52 &N TE .

7.5 Different Country

ZZETE, BAROKKHH TCORPRERER L TCEZ. ZOHITHE, kEOKXTET
BT A X LOMENANTH LD E D D Z T 5. Datastream 7> 5 NYSE, AMEX,
NASDAQ (Z T 228D ARY 4 —r OF — X ZHA L, £ 2 LRIUC X IR —
N7 4 U A58 %17 > 7=. Appendix D Z AS 1EZ OFfEFR %7~ LTV % . IMOM6M (IMOM12M)
WS B 10 5307 & IMOM6M (IMOMI2M) 23 B AR 1 /D U 2 — 751, 1.40% (1.20%)
ThY, M AHEICETHD. £/, *I59 5 Fama-French ® 3 77 7 X —D7 V7 7
b, 1.46% (1.31%) TH Y, HEHOCHBEICIETH 5. LENS, KEOKKHTS THiEE
AUEBORNRPEHTHD L 2RI DHIENTE

8. Conclusion

AFETIE, EBREA L ZLE VI FA L ZNIEELEZH LW 7 F L O B A2MEE L
7. TORER, SERRE A X DOBHRIT, —KINREA X LOBRERPEDTIE RN E Sh
TETHAROHKATSG THLEWAMERS D Z LRI o T, ZOERE A A
DNEBERE DD, B X —0 BB X — 2 LERA LT LE I AA 7 AN
JRIRCdH D ATHEMEA RIS STz, $ERRE A U X LOBFIT, —R7RT A X DOHEN
B TIEIRNWRT ~v—» MFICHEIMEREEDL &, £z, a—L - F T a VDBV O
KO MBI VR TTRIERN S D, F T, SEIRT A VX DOMRIL, FHEREES K E W
=N 2K EOKRNTIE TOLAENTH D Z L2 MRT D ENTE . KROSHHE
BiX, TNETERA X DNFEORNIEDR MR I N2> T HROMATE TEA VX A
B L7 BRI A R LW E B X TV D ERERICE o TRICHIE TH H. £, 6
FREAHLEVI BT LVEERABR LI THN R ERRH 5.

IR CABOMEE RS, AT, BEEOT =X DT A4 70T 1 ORENS, H
RO & KEOMKTTHOAE MG E LT, #REE A V¥ LOEROHINEZ L
L7z, ZOMOEOKRXTH THLEIMERS D00 E I D EHRT D Z L N5 % OME
ELTETFOND. £z, $58E A V¥ 2O, BTG Tidiel, EETHEC
B, a7 47 4 hiGEn ERAPEETHLHEATHIENTELLEEZ LS. HX
USNDEETHIERREA L F LONRBENTHLDONE SN HONVTHRET 52 & b4
BOPRETH .
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Table 1: Descriptive statistics

Panel A: Summary Statistics

Mean Median Std.dev. Skewness Kurtosis
IMOM6M 0.06 -0.44 10.33 4.67 261.77
IMOMI12M -0.10 -1.51 21.71 6.03 241.65
MOM6M 3.21 -0.64 28.78 4.36 74.85
MOMI12M 6.46 -0.33 43.85 5.19 98.18
SUM6M 3.15 0.73 26.44 2.25 28.40
SUMI12M 6.55 3.07 36.14 1.87 20.55
BETA 1.02 0.97 0.54 0.81 11.80
LNME 24.23 24.03 1.65 0.53 0.15
LNBM -0.27 -0.17 0.74 -1.08 4.09
ILLIQ 0.43 0.07 1.46 8.30 145.78
REV 0.57 -0.43 11.83 4.54 90.26
IVOL 1.93 1.63 1.30 4.92 72.38
HTP 27.22 21.49 22.59 2.53 12.34
PTH -29.24 -24.41 23.51 -3.18 33.77

Notes: See the next page.
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Table 2: Quantile portfolio analysis

IMOMO6M IMOM12M
Decile Avg RET Alpha Avg.RET Alpha
1 (Low) -0.17 -0.41 0.19 -0.07
(-0.34) (-2.78) (0.41) (-0.40)
2 0.28 0.02 0.38 0.11
(0.67) (0.18) (0.93) (0.99)
3 0.33 0.08 0.43 0.17
(0.86) (0.84) (1.18) (1.95)
4 0.38 0.13 0.35 0.10
(1.06) (1.76) (1.03) (1.32)
5 0.41 0.18 0.44 0.21
(1.23) (2.97) (1.38) (4.05)
6 0.45 0.22 0.40 0.16
(1.43) (4.06) (1.27) (2.30)
7 0.53 0.31 0.44 0.21
(1.77) (4.23) (1.38) (2.69)
8 0.62 0.39 0.59 0.36
(1.96) (3.74) (1.76) (3.54)
9 0.84 0.60 0.76 0.53
(2.22) (4.73) (2.02) (4.10)
10 (High) 1.22 1.01 0.99 0.80
(2.64) (4.27) (1.98) (3.61)
High — Low 1.39 1.42 0.82 0.88
(4.78) (4.99) (2.84) (3.16)

AR, ROLSRESR G FTIC B8 3 o 28 &,

T A A A (IMOM6M F* 721X

IMOMI2M) (ZHASNWT, 10 AR — F 7+ U AV — b T 5. ZOFRIE, KA —F7
F VAEZRA 1 DAMMEAE LIS EDAR) % — 2 OME)fE & Fama-French O 3 7 7 7 4

—TY R

LT V7 72/ LTCWA. HEOITIL 10900 s 1 59D ) X — LT L

7 7 DFEE R LTS t 1T Newey and West (1987)DAEHERR 2= %2 FIWVCRHRE L, FHIMNIZHED

#UZ, ONTEIRIIZ 1990 £ 7 A5 2022 3 AETTH 5.
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Table 3: Portfolio characteristics

Panel A: IMOM6M

IMOM6M MOM6M SUM6M  BETA LNME LNBM ILLIQ REV IVOL HTP PTH
1 (Low) -10.47 5.71 16.19 1.34 23.74 -0.60 0.53 1.54 2.80 44.04 -42.81
2 -3.31 0.36 3.67 1.14 24.27 -0.34 0.40 0.79 2.03 29.45 -31.19
3 -2.02 -0.29 1.73 1.04 24.43 -0.25 0.38 0.56 1.79 25.03 -27.29
4 -1.26 -0.65 0.61 0.96 24.42 -0.18 0.37 0.31 1.65 22.18 -24.90
5 -0.70 -0.78 -0.08 0.90 24.36 -0.14 0.41 0.15 1.57 20.30 -23.42
6 -0.18 -0.60 -0.43 0.86 24.27 -0.12 0.42 0.05 1.52 19.42 -22.63
7 0.41 -0.02 -0.42 0.85 24.23 -0.12 0.43 -0.15 1.53 19.96 -22.82
8 1.25 0.86 -0.40 0.91 24.26 -0.16 0.44 -0.19 1.66 22.65 -25.51
9 2.93 3.26 0.33 1.03 24.28 -0.24 0.42 -0.11 1.90 27.55 -30.62
10 (High) 13.88 24.24 10.36 1.21 24.06 -0.50 0.51 1.85 2.69 42.51 -41.87

Panel B: IMOM12M

IMOMI12M MOMI12M SUMI2M  BETA LNME LNBM ILLIQ REV IVOL HTP PTH
1 (Low) -20.55 6.65 27.20 1.40 23.56 -0.60 0.55 1.35 2.80 46.16 -44.82
2 -7.42 0.17 7.59 1.19 24.14 -0.33 0.43 0.79 2.07 28.18 -30.70
3 -4.81 -0.79 4.02 1.06 24.36 -0.23 0.39 0.48 1.82 23.18 -26.17
4 -3.26 -0.89 2.37 0.97 24.43 -0.17 0.38 0.37 1.69 20.46 -23.58
5 -2.06 -0.64 1.42 0.91 24.39 -0.13 0.39 0.23 1.61 19.05 -22.10
6 -0.95 -0.16 0.79 0.85 24.34 -0.10 0.40 0.10 1.54 18.39 -21.40
7 0.28 1.25 0.98 0.83 24.32 -0.11 0.41 0.02 1.53 18.97 -21.60
8 2.02 3.49 1.48 0.86 24.34 -0.15 0.41 0.01 1.62 21.91 -24.53
9 5.56 8.40 2.84 0.98 24.35 -0.23 0.43 0.08 1.85 28.07 -31.06
10 (High) 30.12 46.99 16.87 1.18 24.15 -0.50 0.50 1.44 2.54 48.05 -46.56

fE AR, WREGESR IS FT I B354 2 2N %, %Eiu/\;r? A A L (IMOM6M % 72 1%
IMOMI2M) (2250, 10 AR — R 7+ U A2y — 5. ZORIE, S0 A— K7
4 U A OREAE O FEHEEZ 7R LTV D, IMOM6M & IMOMI2M X, 6 /7 H OEEFAE A > % L
E 12 WA DOEEFRTE A U L EERT S MOM6M & MOMI2M 1,6 B A DE A X Lk 12
HHADERA L H KEERT 5. SUMM & SUMIM (£,6 WA DR #—2 12 W H DR
Y ¥ —r%&EWT 5. BETA, LNME, LNBM X, THEN, ~—7 v h_X—4 | BHlifa%E D
B A%, FAlRl LR O B A%t 8 A B9 5. ILLIQ, REV, IVOL (%, £#Z 4 Amihud
(2002) D IEGFRENME, A U /X—H /1, idiosyncratic volatility % & M9 % . HTP & PTH I3, Biising
et al. (2024)® high-to-price & price-to-high Z &K 5. AT HIMIX, 1990 £ 7 A6 2022
3 HETTHA.
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Table 4: Bivariate portfolio sorts

Panel A: IMOM6M

Quintile BETA LNME LNBM ILLIQ REV IVOL HTP PTH
1 (Low) 0.05 -0.02 0.15 0.05 0.04 0.07 0.08 0.11
(0.15) (-0.05) (0.41) (0.13) (0.11) (0.19) (0.22) (0.31)
2 0.37 0.42 0.31 0.35 0.43 0.32 0.33 0.38
(1.25) (1.39) (1.02) (1.18) (1.43) (1.05) (1.07) (1.22)
3 0.46 0.43 0.43 0.43 0.50 0.45 0.45 0.51
(1.60) (1.53) (1.58) (1.56) (1.78) (1.57) (1.61) (1.72)
4 0.64 0.61 0.57 0.56 0.63 0.61 0.65 0.66
(2.09) @.11) (2.00) (1.97) (2.18) (2.04) (2.22) @21
5 (High) 0.98 1.00 1.00 1.04 0.84 0.99 0.97 0.82
(2.54) (2.56) (2.53) (2.62) (2.18) (2.61) (2.47) (2.31)
High — Low 0.93 1.02 0.85 0.99 0.80 0.92 0.89 0.71
(5.23) (6.05) (4.88) (5.53) (5.20) (5.66) @.71) (5.37)
Alpha 0.94 1.05 0.88 1.02 0.82 0.95 0.92 0.73
(5.41) (6.30) (5.14) (5.71) (5.35) (5.90) (4.89) (5.52)

Panel B: IMOM12M

Quintile BETA LNME LNBM ILLIQ REV IVOL HTP PTH
1 (Low) 0.23 0.20 0.39 0.29 0.24 0.29 0.16 0.26
(0.66) (0.53) (1.03) (0.75) (0.64) (0.81) (0.43) (0.72)
2 0.40 0.43 0.36 0.39 0.46 0.40 0.42 0.43
(1.36) (1.42) (1.20) (1.29) (1.54) (1.30) (1.37) (1.36)
3 0.46 0.44 0.40 0.40 0.51 0.45 0.44 0.46
(1.59) (1.60) (1.48) (1.45) (1.82) (1.57) (1.53) (1.53)
4 0.57 0.56 0.48 0.55 0.56 0.50 0.60 0.61
(1.88) (1.97) (1.72) (1.92) (1.94) (1.69) (2.05) (2.05)
5 (High) 0.84 0.84 0.85 0.86 0.71 0.84 0.86 0.72
(2.19) (2.18) (2.20) @21 (1.85) (2.23) (2.25) (2.15)
High—Low 0.61 0.64 0.45 0.57 0.47 0.54 0.70 0.46
(3.40) (3.81) (2.59) (3.17) (2.78) (3.24) (3.51) (3.32)
Alpha 0.63 0.69 0.51 0.62 0.50 0.58 0.75 0.51
(3.56) (4.14) (2.91) (3.45) (2.98) (3.48) (3.76) (3.79)

ZOFRIT2EEY — MIE AT A X 5 (IMOM6M %7213 IMOMI2M) (235 < 4y
fiAR—F 7V AOEAF 1 HABOY Z—2 OEHMER LN Fama-French ® 3 7 7 7 # —
TUVRIHE LTV 7 7 2R LTS, £, $#iE 2> e — LV ZBHICHEKSWT 5 507
WY —DbhL, WIZE a2 ha—VEHD 5 SN TERE A % A (IMOM6M % 721X
IMOMI12M) Z3-3WT 5 322 Y — h 9%, BETA, LNME, LNBM I, 24, ~—7 v

=% R AR B AR, T AGRAG EL=R oD B SR80 %7~ % . ILLIQ, REV, IVOL I3,

N2 Amihud (2002) D IEFRENE, I U o X—H )1 idiosyncratic volatility % & 495 . HTP
& PTH (3, Biising et al. (2024)® high-to-price & price-to-high % E#7 5. t fEIX Newey and
West (1987)DAEHAERLE A FIVCRHE L, FEINANICELE L7, oA #IfIZ 1990 457 A 7> 5 2022
FEIHAETTHD.
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Table 5: Fama-MacBeth regression analysis
Panel A: IMOM6M

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

IMOM6M 0.05 0.05 0.04 0.05 0.05 0.04 0.03
(4.30) (4.38) (4.68) (4.56) (4.20) (3.64) (4.16)

BETA 0.22 0.23 0.10 0.25 0.16 0.16 0.01
(1.01) (1.05) (0.48) (1.22) (0.78) (0.89) (0.07)

LNME 0.01 0.01 0.01 -0.02 0.01 -0.03 -0.02
(0.14) (0.26) (0.30) (-0.46) (0.32) (-0.70) (-0.44)
LNBM 0.36 0.36 0.33 0.33 0.39 0.33 0.29
(3.60) 3.57) (3.20) 3.14) (4.04) (3.48) (3.02)

ILLIQ 0.17 0.21
(1.61) (2.30)
REV -0.04 -0.04
(-5.47) (-4.75)

IVOL -0.16 -0.15
(-3.60) (-3.89)

HTP 0.01 0.01
(2.33) (2.03)

PTH 0.01 0.01
2.37) (1.35)

Panel B: IMOMI12M
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

IMOM12M 0.02 0.02 0.02 0.02 0.02 0.02 0.02
3.11) 3.21) (2.94) (3.06) (3.41) (3.21) 3.97
BETA 0.23 0.24 0.13 0.27 0.19 0.20 0.06
(1.10) (1.14) (0.59) (1.34) (0.93) (1.11) (0.39)

LNME 0.01 0.01 0.02 -0.02 0.01 -0.03 -0.02
(0.17) (0.29) (0.35) (-0.46) (0.33) (-0.71) (-0.45)
LNBM 0.38 0.38 0.34 0.34 0.40 0.35 0.29
(3.83) (3.80) (3.36) (3.33) (4.21) (3.67) (3.04)

ILLIQ 0.18 0.21
(1.69) (2.29)
REV -0.04 -0.04
(-5.34) (-4.79)

IVOL -0.16 -0.15
(-3.70) (-3.93)

HTP 0.01 0.01
(2.49) (2.01)

PTH 0.01 0.01
(2.46) (1.43)

t +1 % HHOHWEEKAY % —21%, Fama and MacBeth (1973)D FiE&2 HW T, 77
fFEOTRERDE Y MIEFINDS. ZORTIE, BEURREOKRYIFEEIE L Newey and
West (1987)ifi# 1k OIEHEGR 21T HAS < tHZ /R LTV 5. IMOM6M & IMOMI2M (%, 6 7 H
DEEFAT A X KL 12 7 H DSERRE A ¥ A& ERT 5. BETA, LNME, LNBM X, Z1%
M, ~—7 vy b= RpfliieFE O B Ao 8, EEAh R LR o B A A2 % 5. ILLIQ,
REV,IVOL (%, Z£#Z4 Amihud (2002)D3EFRENE, HH1 Y 23— /L, idiosyncratic volatility %
HEE9 %, HTP & PTH (3, Biising et al. (2024)® high-to-price & price-to-high % &3 5. /3#T
HIRIE 1990 427 HinH 2022 23 AL TTH 2.

- 270 -



Table 6: Bivariate sorts controlling for Information Discreteness

Panel A: IMOM6M

ID (Low) D 2 ID 3 ID 4 ID (High) High — Low
IMOM 1 (Low) -0.08 0.16 0.02 0.11 0.05 0.13
2 0.38 0.51 0.41 0.30 0.27 -0.12

3 0.48 0.56 0.40 0.37 0.43 -0.05

4 0.60 0.73 0.59 0.50 0.47 -0.14
IMOM 5 (High) 0.99 1.18 1.05 0.98 0.91 -0.07
High — Low 1.07 1.03 1.02 0.86 0.87 -0.20
(4.51) (4.55) (5.04) (3.97) (3.66) (-1.02)

Alpha 1.11 1.04 1.05 0.87 0.91 -0.20
(4.76) (4.59) (5.16) (4.06) (3.86) (-0.99)

Panel B: IMOM12M

ID (Low) ID 2 ID 3 ID 4 ID (High) High — Low
IMOM 1 (Low) 0.22 0.32 0.27 0.31 0.24 0.02
2 0.38 0.56 0.39 0.37 0.29 -0.09

3 0.40 0.61 0.45 0.34 0.27 -0.12

4 0.56 0.61 0.51 0.50 0.49 -0.07
IMOM 5 (High) 0.81 1.03 0.86 0.74 0.84 0.02
High — Low 0.60 0.71 0.59 0.43 0.60 0.00
(2.28) (3.15) (3.05) (1.98) (2.37) (0.01)

Alpha 0.64 0.75 0.65 0.46 0.66 0.01
(2.51) (3.35) (3.36) (2.15) 2.61) (0.05)

oI, BEROIEHEE2RTRELHIHESNT 5 HIAR— b7+ U Ay — &R,
EOICKBEROEAEERTRIELD 5 N THRE A % & (IMOM6M F72i
IMOMO12M) {ZHSWNWT 5 AR — 74 VAT Y — b & d. HEFROEHEZRTE
#01%, Information Discreteness (ID) T 5. 5X5 DESNAR— 7+ UV ADOEHF 1 7 A O
V& —VOHE, v 7a—h AR —bs7+ U FDOY X — 2 OFH)fE L Fama-French @
3772 —DTNVT 7 EHE LTV S, tEIX Newey and West (1987) DAEAERR A= 2 VTR
L, IS EREL L7, ST IRTIE 1990 457 A70 5 2002 4E3 HECTTH 5.
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Table 7: Bivariate sorts controlling for market capitalization

Panel A: IMOM6M
LNME (Low) LNME 2 LNME 3 LNME 4 LNME (High) High — Low

IMOM 1 (Low) 0.37 -0.01 -0.20 0.17 -0.07 -0.44
2 1.06 0.41 0.32 0.15 0.18 -0.87

3 0.88 0.56 0.29 0.25 0.15 -0.73

4 1.13 0.61 0.44 0.46 0.39 -0.74
IMOM 5 (High) 1.62 0.98 0.74 0.83 0.84 -0.77
High — Low 1.25 0.99 0.93 1.00 0.91 -0.33
(4.31) (4.90) (4.95) (6.07) (4.91) (-1.18)

Alpha 1.24 1.01 0.95 1.04 1.01 -0.23
(4.31) (4.98) (5.10) (6.32) (5.56) (-0.84)

Panel B: IMOM12M
LNME (Low) LNME 2 LNME 3 LNME 4 LNME (High) High — Low

IMOM 1 (Low) 0.65 0.25 -0.01 0.05 0.04 -0.62
2 1.01 0.50 0.26 0.24 0.15 -0.85

3 0.92 0.42 0.31 0.30 0.27 -0.65

4 1.12 0.64 0.37 0.33 0.35 -0.77
IMOM 5 (High) 1.45 0.80 0.68 0.62 0.66 0.79
High — Low 0.80 0.55 0.69 0.56 0.62 -0.18
(2.79) (2.65) (3.54) (3.11) (3.37) (-0.60)

Alpha 0.81 0.58 0.71 0.62 0.72 -0.10
(2.85) (2.85) (3.68) (3.50) (4.01) (-0.34)

BT, BEFOEREEFTREEKICESNT 5 HiR— b7+ U Ay — &R,
ELICKFEZOEREEZRITRBLELD 5 AN THMRE A % 4 (IMOM6M %721
IMOMO12M) (ZE2SWT 5 iR — b7+ U A2V — b Ehb. HEZOTEHEARTE
%, FHlFEED B4k (LNME) Th 5. 5X5 DFEHMAR— 7+ VAR 17 HH
DYV E—DOWWE, v rva—h R—b 7+ VAFDY X —2DOFYfEE Fama-French
D3I Ty I B —DOTIINT 7 EHE LTS, tEIE Newey and West (1987)DFEHERAZE % F
TR L, FEIMPICREH L7z, T I 1990 4E 7 A5 2022 23 HETTH 2.
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Table 8: Bivariate sorts controlling for cognitive bias

Panel A: IMOMO6M

AbsIMOM(Low) AbsIMOM 2 AbsIMOM 3 AbsIMOM 4  AbsIMOM (High) High — Low

IMOM 1 (Low) 0.36 0.37 0.39 0.32 -0.50 -0.86
2 0.31 0.36 0.40 0.48 0.36 0.05

3 0.27 0.34 0.41 0.55 0.69 0.42

4 0.32 0.53 0.63 0.74 1.11 0.79
IMOM 5 (High) 0.43 0.47 0.75 0.90 1.21 0.78
High — Low 0.06 0.10 0.36 0.58 1.71 1.65
(0.82) (1.09) (3.10) (4.22) (6.20) (5.89)

Alpha 0.05 0.11 0.37 0.59 1.78 1.72
(0.74) (1.12) (3.17) (4.33) (6.57) (6.21)

Panel B: IMOM12M

AbsIMOM(Low) AbsIMOM 2 AbsIMOM 3 AbsIMOM 4 AbsIMOM (High) High — Low

IMOM 1 (Low) 0.33 0.36 0.42 0.44 -0.04 -0.37
2 0.43 0.41 0.33 0.47 0.50 0.08

3 0.30 0.35 0.41 0.55 0.75 0.45

4 0.37 0.40 0.53 0.62 0.86 0.49
IMOM 5 (High) 0.52 0.58 0.64 0.86 1.01 0.48
High — Low 0.20 0.22 0.22 0.41 1.05 0.86
(2.28) (2.29) (1.82) (2.82) (3.56) (2.99)

Alpha 0.18 0.20 0.22 0.43 1.13 0.96
(2.25) 2.11) (1.87) (2.90) (3.92) (3.39)

B, WEZROREMAA T A RTRELEEIIESNT 5 iR — 7+ U Ay —
FEH, SHICEEERORBIMAAL T A RTREELD 5 AN THRE A X L
(IMOM6M %7213 IMOMOI12M) (Z#HSWT 5 pfiAR— b7+ UV Az —hasibd. &

FORFNNA T A2 BT RELELL, $5RE A Z LOHHE (absIMOM) THh 5.5X5 D
MR — R 7+ VAOFA 1 IABOY X—2OFHE, v 7 a—hR—hr7%1
FADY X — 2 DIWfE E Fama-French @ 3 77 7 X —DO 7 )V 7 7 A L TWA. t fEHIX
Newey and West (1987)DFEHERR =4 -V CEME L, FHIMNIZELHR L7z, oAl 1990 4 7
ANPB 20223 HETTHS.

- 273 -



Table 9: Market timing regression analysis

IMOM6M IMOMI12M
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

0o 1.38 0.81 0.81 0.81 0.19 0.19
(4.39) (2.91) (2.97) (2.99) (0.68) (0.68)

B 1.24 -0.34 1.33 0.11
(2.05) (-0.78) (2.30) (0.20)

Bo 0.07 0.03 0.03 0.01 0.07 0.07
(1.73) (0.54) (0.52) (0.22) (0.92) (0.92)

B 0.08 -0.24 0.11 -0.31
(0.82) (-3.22) (-0.67) (-2.47)

Be.r 0.63 0.49
(4.38) (2.27)

Z ORI, AT AL H A (IMOMOM F7-1% IMOMI2M) ([2&S< a7y a—h - K
— 7 VAOARY Z—r%~—0y N =V BLOY I —EHCEF Lz & & olE
JHfREL & Z Dt fHE TR LTS, FEIMNO t fElEX Newey and West (1987)12 355 < FEHERR 2=
EHOWTHELEZLOTH D, S HIRIE, 1990 427 A5 202243 HETTH 5.

BARMIZIE, LT OREIFOMEREZHRE L TN D.

Tise = @+ Qg Ige1 + PoRme + Belpe-1Rme + Berlpt-11rtRine + &
Z I T, 1 dIRERED IMOMOM (IMOMI2M) (IZES< r 7y g —h « R— 74+ U AD
UG =, t IRt D~ —0ry N 2= Thd. I, 1 dkRE— 10E 24 I A DO~ —
v M) B—=U N A FTADKHZ ] R T X I =B, R JIRERtD 1 r AD~—7 v R
B =V WNTTADKRHI | T X I —EHTh 5.
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Table 10: Market states and long-short returns

Panel A: IMOM6M

MktState RetDisp AbsIMOM
Up Down Low High Low High
mean 1.12 1.69 0.96 1.81 0.97 1.80
(5.08) (3.75) (4.20) (4.31) (4.59) (4.19)
A -0.57 -0.85 -0.83
(-1.13) (-1.78) (-1.73)
Panel B: IMOM12M
MktState RetDisp AbsIMOM
Up Down Low High Low High
mean 0.77 0.88 0.29 1.34 0.22 1.41
(3.04) (1.88) (1.13) (3.07) (0.85) (3.25)
A -0.11 -1.06 -1.19
(-0.21) (-2.09) (-2.36)

ZOERIT, HIRBICHB T DT A 2 L (IMOMOM %721 IMOMI2M) (2H5< v
Jya—h Be k7 VADY H—r DFYEL O ¢ HEHE LTS, MkiState 14,
W36 BABO~Y—4 v hY X — BT T AOH LT (Up) &~AFADHF LT

(Down) (ZH > 7% 4y L CW5D. RetDisp 1%, U X —2T 4 A= a0 3 7 HFEY
ERRYF T ADAT 4T 10 bR 7L (Low) &m0 (High) (4
TSy LT B, AbSIMOM 1, SRR A v & ADHERHED TS TR Y+ 7 LD
AT 4T XD BENY T (Low) E@mn¥ 770 (High) (IZH 7 0& 5L T
5. ADITIE, 2 DOWKAEE (Up,/Down, E721%, Low,High) ®VU % —2EEZD tfH%E R
LTCW5. Wi, 1990 4F 7 A5 2022423 AL TTh 5.
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Figure 1: Transition of long-short portfolio returns based on illusion momentum
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Figure 2: Cross-sectional regression coefficients and contributions
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Figure 3: Momentum exposure and market returns
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Appendix

Table A1: Portfolio weighting schemes
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Table A5: Quantile portfolio analysis in US equity markets
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Tablel A1: Portfolio weighting schemes

IMOMO6M IMOM12M
Decile Avg RET Alpha Avg.RET Alpha

1 (Low) -0.27 -0.46 -0.10 -0.32
(-0.58) (-2.46) (-0.23) (-1.53)

2 -0.11 -0.28 -0.01 -0.22
(-0.28) (-2.39) (-0.02) (-1.46)

3 0.06 -0.14 0.07 -0.13
(0.18) (-1.47) (0.22) (-1.05)

4 0.08 -0.13 0.08 -0.14
(0.26) (-1.09) (0.23) (-1.21)

5 0.17 -0.02 0.27 0.08
(0.55) (-0.18) (0.89) (0.99)

6 0.21 0.02 0.24 0.04
(0.71) (0.26) (0.80) (0.34)

7 0.32 0.13 0.33 0.13
(1.22) (1.32) (1.12) (1.10)

8 0.69 0.52 0.45 0.27
(2.38) (4.54) (1.49) (1.89)

9 0.46 0.30 0.69 0.51
(1.35) (1.90) (2.04) (3.85)

10 (High) 1.28 1.19 0.91 0.81
(2.88) (5.21) (2.05) (3.78)

High — Low 1.55 1.65 1.03 1.14
(4.46) (4.55) (3.22) (3.29)

ORI, HUR—F 7 VA0 = A FHREZRENES L, £2 LR CoHr&iT-7

HREZRLTWVAD.
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Table A4: Different calculation methods for illusion momentum

IMOMO6M IMOM12M
Decile Avg RET Alpha Avg.RET Alpha

1 (Low) -0.03 -0.28 0.22 -0.04
(-0.006) (-1.85) (0.48) (-0.21)

2 0.34 0.09 0.47 0.21
(0.82) (0.78) (1.16) (1.91)

3 0.37 0.12 0.41 0.16
(0.99) (1.57) (1.15) (1.73)

4 0.45 0.21 0.38 0.14
(1.29) (2.99) (1.14) (1.83)

5 0.44 0.20 0.48 0.24
(1.32) (3.14) (1.50) (3.57)

6 0.52 0.29 0.51 0.28
(1.63) (4.57) (1.67) (4.41)

7 0.56 0.33 0.45 0.22
(1.84) (4.19) (1.42) (3.28)

8 0.64 0.40 0.54 0.30
(1.94) (4.59) (1.60) 3.17)

9 0.71 0.45 0.69 0.44
(1.86) (3.94) (1.80) (3.96)

10 (High) 0.90 0.69 0.82 0.62
(1.89) (3.75) (1.63) (3.20)

High — Low 0.93 0.97 0.60 0.66
(3.93) (3.93) (2.49) (2.76)

ZOFIE, HIT 1 A HEZERDY RO TR L 72 IMOM6M & IMOMI2M (235,
T2 LRI U T T25E R A2 R LTV 5.
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Table A5: Quantile portfolio analysis in US equity markets

IMOMO6M IMOM12M
Decile Avg.RET Alpha Avg.RET Alpha
1 (Low) 0.29 -0.88 0.61 -0.61
(0.52) (-2.73) (1.08) (-1.92)
2 0.74 -0.27 0.69 -0.35
(2.03) (-1.89) (1.70) (-2.26)
3 0.81 -0.09 0.79 -0.12
(2.69) (-0.80) (2.54) (-0.92)
4 0.87 0.10 0.84 0.03
3.27) (1.14) (3.24) (0.32)
5 0.86 0.16 0.87 0.14
(3.85) (2.04) (3.84) (1.59)
6 1.17 0.54 0.97 0.34
(6.25) (6.91) (5.21) 3.51)
7 1.06 0.43 0.96 0.32
(5.72) (5.29) (4.94) (5.04)
8 1.21 0.48 1.02 0.31
(5.13) (4.63) (4.49) (3.94)
9 1.29 0.46 1.33 0.49
(4.53) (3.74) (4.64) (3.31)
10 (High) 1.70 0.59 1.82 0.72
(4.06) (2.81) (3.76) (2.99)
High — Low 1.40 1.46 1.20 1.31
(3.89) (4.66) (3.15) (3.33)

ik, NYSE, AMEX, NASDAQ Z b33 2 286 %, $5

T AU XL (IMOM6M = 7-1%

IMOMI2M) 225V, 10 AR — 7+ VA Y — 5. ZORITE, S0 A— K7
AU A EFH 1 DHABTHRA LGSO HR Y 24— OYHE)fE L Fama-French @ 3 7 7 7

H—TY R

FELI-T N7 721 L TCWES, BOITIX 10 90 E 1 D) H—r & T

VT 7 DFEHER LTV Dt fEIEL Newey and West (1987)DAEHERR % 4 FIVWVCTEHE L, FEIMINIZ
RO L7 AT 1990 4E 7 H0nH 2022 423 HETTH 5.
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Abstract

This paper studies how innovation shapes the financial structure of the economy. Using
a panel of 75 countries from 1982 to 2021, we find that innovation activity fosters a
shift from bank-based to market-based financing, but this relationship is amplified by
both a country’s level of development and institutional quality. Several institutional
indicators support this transition only at intermediate levels, with excessively high or
low institutional quality sometimes dampening the effect of innovation. Furthermore,
innovation’s impact on financial structure is both immediate and persistent. However,
the positive role of institutional quality, while significant in the early stages, gradu-
ally fades by around the tenth year. These findings highlight that innovation acts as
a catalyst for a change in financial structure, with its effects shaped by the stage of

development and institutional context.
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Abstract

This paper studies how innovation leads to a change in financial structure of the econ-
omy by using a panel of 75 countries from 1982 to 2021. We find that innovation
causes a shift toward a more market-based rather than bank-based financial system,
moderated by proximity to technological frontier and institutional quality. Several in-
stitutional indicators show non-monotonic mediating effects, implying that the change
in financial structure depends on institutional quality. Moreover, the effect of inno-
vation is persistent over many years, but the mediating effect of institutional quality
gradually fades away.
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1 Introduction

Over the past 30 years, stock markets have grown faster than banking, especially in devel-
oped countries (Boyd and Smith, 1998; Beck and Levine, 2002; Bose, 2005; Demirgii¢-Kunt
et al., 2013). However, there is no consensus on the main underlying factors behind this
phenomenon. We contribute to the literature by identifying innovation as a catalyst for
changing financial structure in both advanced and emerging economies, moderated by prox-
imity to technology frontier and institutional quality. Our hypothesis relates to empirical
works broadly on the relationship between technology and financing (e.g. Rajan and Zingales,
1998; Allen and Gale, 1999; Brown et al., 2013). Furthermore, our perspective is consistent
with the view that innovation and capital accumulation expand equity financing by reducing

monitoring and bankruptcy costs (e.g. Boyd and Smith, 1998; Bose, 2005).

We consider patent activity as a proxy for innovation, which can be viewed as a demand
shock for external financing. Patents make innovation outputs observable and verifiable,
thereby reducing information asymmetry and enabling capital markets to reassess a firm’s
value. However, the degree to which this shock leads to responses in the stock market de-
pends critically on institutional environment. In countries with weak investor protection,
poor legal enforcement, or limited disclosure, markets may fail to effectively process innova-
tion signals, thus limiting capital allocation despite increasing innovation activity (La Porta
et al., 2000; Brown et al., 2009). In contrast, strong institutions enhance the ability of
investors to interpret innovation signals and ensure contract enforcement, leading to more
responsive capital allocation and higher trading volumes (Levine, 1997). Similarly, Levine
(1997); Porta et al. (1998) show that financial markets in advanced economies are better
equipped to respond to complex, high-risk capital demands, particularly under conditions of

strong investor protection and effective legal enforcement.

Institutional quality thus affects the relationship between innovation and financial markets.
This framework helps explain our finding that innovation enhances stock markets more
than banks in countries with high productivity and strong institutional quality. It is also

consistent with the general view that financial responses to innovation are governed not only
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by technological fundamentals, but also by the institutional context under which capital is

allocated (Aghion et al., 2005a).

Figure 1 plots the number of patent applications alongside the ratio of stock value traded
to bank credit from 1980 to 2015. The two variables move parallelly most of the time but
diverge during the global financial crisis. This shows that innovation activity can grow
even in a stock market downturn. Furthermore, it highlights that even sustained innovation
activity cannot translate into stock market expansion without well-functioning institutions,

underscoring the role of institutional quality as a key transmission mechanism.

Figure 1: Number of patent applications (10 thousands) and the logarithm of the ratio of
stock value traded to private credit (average of 157 countries)

We start our empirical analysis by exploring the relationship between patent applications
and financial structure using instrumental variable (IV) regressions estimated by two-stage

least squares (2SLS).

Our findings can be summarized as follows. First, in a given year, all three dimensions of
financial structure—activity, size, and efficiency—are positively and significantly associated
with the number of patent applications in a country. The patent application is instrumented
using an interacted IV constructed from geographical distance to the regional innovation
leader multiplied with the average regional patent growth. We further implement a two-step

GMM procedure to account for potential reverse causality and omitted variables, following

- 290 -



the approaches of (Levine et al., 2000; Brei et al., 2023). Therefore, we claim that the
relationship between innovation and financial structure is causal in nature, suggesting that

innovation promotes stock markets more than banking.

Second, we observe that the relationship between innovation and financial structure is am-
plified in countries closer to the world technological frontier, and also moderated by institu-
tional quality. We uncover non-monotonic mediating effects of institutional indicators such
as regulatory quality, voice and accountability, rule of law, political stability, and corruption

control.

Third, we employ the local projection (LP) method with an IV approach, following Jorda
(2005) to show that the effects of innovation on financial structure are persistent, typically
intensifying around the fourth year after an innovation shock. In addition, stronger insti-
tutional environments amplify the impact of innovation in the initial years, with the effect

diminishing over longer horizons.

Lastly, we use alternative innovation proxies, financial structure indicators and instruments
to ensure that our findings are not driven by any single proxy and offer more robust and

generalizable evidence on the role of innovation in influencing financial structure.

The literature, focusing on how financial systems support innovation, is widely established.
Theoretical work has emphasized the functional differences between banks and equity mar-
kets in financing innovation. Due to its intangible nature, high uncertainty, and long-term
payoff structure, innovation is poorly suited to collateral-based bank lending. Allen and Gale
(1999) and Holmstrém and Tirole (1993) highlight stock markets, with their greater risk tol-
erance and ability to diversify, are better positioned to fund innovative activity. Acemoglu
and Zilibotti (1997) and Aghion et al. (2005b) argue that well-functioning financial systems

enable economies to adopt and push the technological frontier.

Empirically, Hsu et al. (2014) finds that innovation in financially dependent, high-tech in-
dustries is significantly higher in countries with developed stock markets. At the firm level,

Brown et al. (2009, 2013) demonstrates that strong shareholder protections and active eq-
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uity markets are associated with higher R&D intensity, while credit market development has
limited influence. These empirical findings align with theoretical arguments that banks are
generally reluctant to finance high-risk, intangible R&D activities, whereas equity markets
and venture capital are better equipped to support innovation by pooling risk and valuing

future growth potential (Rajan and Zingales, 1998; Kortum and Lerner, 2000).

The above-mentioned studies largely frame innovation as a dependent variable, an outcome
shaped by financial markets. Our paper is closely related to this literature but takes a
distinct perspective. We examine how innovation can act as a catalyst for a change in
financial structure, based on the idea that innovation generate financing needs that banks
are less equipped to meet, encouraging a shift toward a market-based rather than bank-based
financial structure. In doing so, our work complements studies on the dynamics of financial
structure (e.g. Boyd and Smith, 1998; Demirgii¢-Kunt et al., 2013), and empirically confirms
two-way dynamics between innovation and financial structure by introducing innovation as

a conditional trigger for a change in financial structure.

In sum, our study provides a new perspective on the innovation—finance nexus by shifting
the focus from viewing finance solely as an enabler of innovation to recognizing innovation as
a catalyst that changes financial structure. By employing methods that address endogeneity
and capture dynamic effects, we not only identify systematic patterns in how innovation
influences a shift toward a more market-based rather than bank-based financial structure,
but also uncover that this influence depends critically on institutional quality and prox-
imity to technological frontier. Our findings demonstrate that institutional indicators can
either amplify or constrain the impact of innovation. These insights contribute to a deeper

understanding of how innovation shapes financial structure in diverse contexts over time.

The rest of the paper is organized as follows: Section 2 describes the data. Section 3 presents
the main results. Section 4 examines the dynamic effects of innovation. Section 5 presents

several robustness checks. Section 6 concludes.
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2 Data

We examine the impact of innovation on financial structure using an unbalanced panel of
159 advanced and emerging market economies, with annual data from 1960 to 2021. After
including the necessary instruments and control variables, the estimated sample is reduced
to 75 countries spanning from 1982 to 2021. We measure the innovation of each country by
the number of patent applications and the financial structure in three dimensions: activity,

size, and efficiency. We describe the data and their sources in Table 1.

Table 2 reports the summary statistics for the full sample and for advanced and emerging
economies. The average number of patent applications per year is 2.31, with a high stan-
dard deviation of 9.83 and a maximum of 139.4. This indicates substantial cross-country
heterogeneity, with innovation concentrated in a few technologically advanced nations. The
distribution of patents is more stable in advanced economies (standard deviation of 8.29)
compared to emerging markets (10.69), suggesting more uniform innovation activity in ad-
vanced economies, while emerging economies experience extreme disparities. In particular,
the maximum number of patents in emerging economies (139.4) far exceeds that in advanced

countries (38.74), driven by rapidly industrializing nations such as China.

Beyond innovation, Table 2 reveals important patterns in financial structure. For financial
structure (activity), the less negative mean in advanced economies suggests stronger market-
based financing compared to emerging markets, consistent with the notion that higher in-
novation activity aligns with deeper stock markets. For financial structure (size), both
advanced and emerging countries exhibit similar mean values around -0.47. For financial
structure (efficiency), advanced economies show a higher mean value (3.169) compared to
emerging markets (1.737), indicating that stock markets in advanced countries tend to op-

erate more efficiently compared to banks.

Together, these summary statistics confirms that while innovation activity is strongly related
to development levels, there are differences concerning the dimensions of financial structure
(activity, size, and efficiency). Advanced economies not only innovate more but also maintain

relatively more active, larger, and more efficient market-based financial systems, whereas
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Notation

Description

Data Source

Dependent variables
act

Yit

size

Yit

fr
yit

The logarithm of the ratio of stock value
traded to the domestic credit to the private
sector by banks.

The logarithm of the ratio of stock market
capitalization to deposit money banks’ as-
sets.

The logarithm of the ratio of the stock mar-
ket turnover ratio to the banking sector’s
net interest margin.

Beck et al. (1999, 2009)
Cihék et al. (2012)

Independent variables

The number of patent applications (10
thousands) filed through the Patent Coop-
eration Treaty or national offices.

Total factor productivity level measured at
current PPPs (USA=1).

One of five institutional quality measures:
regulatory quality; voice and accountabil-
ity; control of corruption; rule of law; or
political stability.

World Bank Database

Penn World Tables 10.01

Kaufmann

(2024)

and Kraay

Instruments
Zit

The interaction term between the loga-
rithm of the geographical distance between
country ¢ and regional technological leader
and average regional patent growth exclud-
ing country 1.

The set of regional dummies that equals 1
if the country 7 belongs to region r, and
0 otherwise. Regions include Asia, Africa,
and the Western Hemisphere.

GeoDist Database
World Bank Database

Liu et al. (2023)

Control variables
Finopen; 4
Tradopen; ¢

HCI;,

Goversize; 4

Inflat; s

Gdpgrow; +

Bankcri;

Index measuring capital account openness.
Sum of exports and imports of goods and
services measured as a share of GDP.
Years of schooling and returns to educa-
tion.

Government final consumption expendi-
ture excluding capital formation in defense
and security.

Inflation measured by annual percentage
change in consumer price index (Laspeyres
formula).

Real GDP growth rate.

Dummy indicating banking crisis: 1 if cri-
sis, 0 otherwise. Defined by significant fi-
nancial distress and policy intervention.

Chinn and Tto (2008)
OECD National Accounts
& World Bank Database
Penn World Tables 10.01

World Bank Database

World Bank Database

IMF World Economic
Outlook Database

Laeven and  Valencia
(2018)

Table 1: Definition and notation of variables
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emerging markets remain more bank-based.

Variable N Mean S.D. Min Max
Full sample
Patents 1366 2.312 9.826 0.000 139.381
Financial structure (activity) 1366 -1.664 1.729 -10.581 2.488
Financial structure (size) 1184 -0.475 0.842 -7.455 2.115
Financial structure (efficiency) 821 2.330 1.666 -3.413 6.078
Financial openness 1366 0.824 1.470 -1.927 2.311
GDP growth 1366 1.209 0.790 -2.303 2.674
Trade openness 1366 4.198 0.623 2.667 6.093
Inflation 1366 0.070 0.181 -0.041 3.080
Government spend 1366 2.690 0.342 1.482 3.378
Human capital 1366 2.796 0.571 1.408 4.352
Sub sample
Advanced economies
Patents 567 3.610 8.201 0.000 38.746
Financial structure (activity) 567 -1.383 1.749 -8.500 2.488
Financial structure (size) 535 -0.470 0.707 -2.621 1.148
Financial structure (efficiency) 340 3.169 1.575 -2.867 6.078
Emerging economies
Patents 799 1.390 10.693 0.000 139.381
Financial structure (activity) 799 -1.864 1.688 -10.581 2.401
Financial structure (size) 649 -0.478 0.940 -7.455 2.115
Financial structure (efficiency) 481 1.737 1.463 -3.413 5.152

Note: Summary statistics of the data sample for the baseline regressions.

Table 2: Summary Statistics

3 The panel instrumental variable approach

This section presents our main empirical results. We employ an instrumental variable (IV)
approach to address several sources of endogeneity inherent in the relationship between inno-
vation and financial structure. This potential endogeneity mainly concerns reverse causality.
Reverse causality arises because while we hypothesize that increased innovation activity,
proxied by patent applications, fosters a shift from bank-based to market-based financing, it
is also plausible that deeper financial markets may themselves promote innovation by easing

access to equity capital and reducing financing constraints.

To address such concerns, we construct an instrument based on the idea of regional innovation
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spillover effects. Previous studies such as Jaffe et al. (1993) and Audretsch and Feldman
(1996) highlight that innovation diffusion is region-specific due to geographical proximity
and trade links. In addition, Keller (2002), Moretti (2004), and Bloom et al. (2013) confirm

that regional characteristics significantly influence technological spillovers.

3.1 The baseline model

Specifically, we utilize an interaction term as our IV, constructed as follows. Let S, denote
the set of all countries in the region r. We separate the entire world into four regions: Asia,
Europe, the Western Hemisphere, and Africa. We first identify the regional innovation leader
[, in each region 7 as the country 7 with the highest absolute number of patent applications
in a chosen base year tj9g9, formally defined as

[, = argmax pat;, .

JES, ’

The regional leaders based on equation above are Japan (Asia), Germany (Europe), the
United States (Western Hemisphere), and South Africa (Africa). For each country i in

region r, we compute the average patent growth among all other countries in the same

region except ¢, defined as

L1
Irt = m Z Apat;,.

JESrjFi
We then define d;;, as the logarithm of the geographical distance between the largest city
of country ¢ and the regional leader /.. These distances are calculated using the great circle
formula, based on the latitudes and longitudes of the most important cities in each country
(Head et al., 2002). Finally, the instrument for country i in year ¢ is constructed as
Zig = dig, X gry-
This instrument captures regional innovation spillover effects that influence domestic innova-

tion activities while remaining plausibly exogenous to domestic financial market structures.

The validity comes from the fact that the development of finance for an economy is pri-
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marily determined by its legal origins (Levine et al., 2023). In particular, while innovation
can respond strongly to regional knowledge flows, the balance of bank and market-based
finance in a country is strongly associated with long-term legal foundations that are not
directly influenced by the patenting activities of regional innovation leaders. Thus, our in-
strument remains relevant for domestic innovation while satisfying the exclusion restriction

for financial structure.

In addition to the above interaction-based IV, we incorporate regional dummy variables
indicating countries from Asia, Africa, and the Western Hemisphere. By including these
regional dummies as instruments, we implicitly assume that the regional location of a country
affects annual changes in its financial structure only through its impact on patent activity. By
combining our constructed interaction IV with regional dummy instruments, our empirical

strategy isolates exogenous variation in innovation, mitigating the endogeneity concerns.

We employ a 2SLS estimator to estimate the causal impact of innovation on financial struc-
ture. In the first stage, we regress current patent applications on our constructed instrument,
regional dummies, control variables, and time-fixed effects, excluding country-fixed effects
since regional fixed effects are included in the first stage. The fitted values obtained represent
the exogenous variation in innovation activity. In the second stage, we regress our measures
of financial structure on these fitted innovation values. This panel IV regression provides a
structural interpretation that identifies the causal relationship between innovation and finan-
cial structure. The weak-instrument diagnostics reported confirms the validity and strength
of our IV strategy. Furthermore, the coefficient estimates on innovation remain robust and
statistically significant across specifications. This consistency suggests that our strategy ef-
fectively captures the exogenous variation, thereby supporting the conclusions drawn from

our causal inferences in the empirical analysis.

Our baseline second-stage specification is given by

Yip = B1%ig + BWip + py + €4

where y; ; denotes one of three dimensions of financial structure (activity, size, and efficiency)
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for country ¢ in year ¢, as defined in Table 1, z;; is the number of patent applications for
country ¢ in year t. We introduce a vector of conditioning variables denoted by W ; to control
for other characteristics that may influence financial structure including the years of schooling
and returns to education, the banking crisis dummy, the measure of financial openness, the
general government consumption, the annual change of the consumer price index (CPI), the
real GDP growth rate, and the sum of exports and imports of goods and services. Given
that regional innovation growth may correlate with global factors affecting domestic financial
markets, we also control for time-fixed effects yi;. €;, represents the regression residual, with

standard errors clustered by year. The first stage regression equation is given by

Tiy = Y124 + Z O Dy =YW, + 0, + €4
T
where 7 indexes the set of regional dummies (e.g., Asia, Africa, Western Hemisphere), ¢,
represents the coefficient for each region, D, ; is a dummy variable that equals 1 if country
i belongs to region r, and 0 otherwise, and z;; serves as an instrument that proxies regional

innovation spillovers that affects the country 7 in year t.

Table 3 reports the results from our baseline IV estimations. The first-stage regressions
confirm the strength of our instruments, as indicated by significant negative coefficients on
the constructed instrument across specifications and first-stage F-statistics generally above
conventional thresholds for instrument relevance for both with control groups, except for
financial structure in terms of efficiency. However, our weak-instrument test jointly helps to
confirm the relevance of the instrument, as the p-values are consistently close to zero. In the
second stage, the estimated coefficients on patent applications are positive and statistically

significant across all three dimensions of financial structure.

Specifically, the results in Columns (1) and (2) indicate that higher patent activity is as-
sociated with an increase in market-based relative to bank-based financial system in terms
of activity dimension. The magnitude of the coefficients ranges from approximately 0.11 to
0.18 and remains significant at the 5% or 1% levels. Considering financial structure from the

perspective of size, shown in Columns (3) and (4), the coefficients range from 0.15 to 0.36
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Activity Efficiency
(1) (2) (3) (4) (5) (6)
2nd Stage
Patents 0.113** 0.177%** 0.148** 0.365%**  0.571%**  (.698%**
(0.054) (0.061) (0.069) (0.092) (0.114) (0.166)
1st Stage
v S1.313%F*% _0.956%F  -0.257FFF  L0.146%F  -0.427FF* -0.208*
(0.250) (0.381) (0.087) (0.065) (0.134) (0.113)
Weak IV Test
CLR 0.000 0.000 0.000 0.000 0.001 0.000
AR 0.000 0.000 0.000 0.000 0.001 0.000
Wald 0.038 0.003 0.033 0.000 0.000 0.000
1st F-statistic 10.392 4.957 14.692 34.711 8.066 9.192
Period 1982- 1982- 1982- 1982- 1991- 1991-
2021 2021 2021 2021 2021 2020
Time FE YES YES YES YES YES YES
Controls YES NO YES NO YES NO
Obs. 1,125 1,499 1,114 1,479 693 959
R-squared 0.039 0.063 0.178 0.527 0.004 0.096

The dependent variable is one of three measures for financial structure. The endogenous vari-
able is the number of patent applications instrumented with the regional innovation spillover
instrument and regional dummies. Control variables are in Table 1. Note: *** p < 0.01, **
p < 0.05, * p < 0.1. Numbers in parentheses are standard errors clustered by year. AR and
Wald tests follow the procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR
statistics; see Pflueger and Wang (2015) for discussions of weak instrument tests in linear
IV regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for
CLR, AR, and Wald tests.

Table 3: Effect of innovation on financial structure: Full sample

and are significant for both with and without control groups. Financial structure, as mea-
sured by the efficiency dimension, captured in Columns (5) and (6), displays the strongest
relationship, with coefficients ranging from 0.57 to 0.70, all significant at the 1% level.

Collectively, these results suggest that patent activity makes a meaningful contribution to
the shift in financial structure toward a more stock market-based system. The consistent
significance and positive signs of the estimated coefficients in multiple dimensions of financial
structure confirm the hypothesis that innovation, proxied by patent activity, plays a crucial
role in deepening and transforming financial systems beyond a bank-based system. Moreover,
our CLR, AR, and Wald statistics continue to reject the null hypothesis of weak instruments

at 5% significance level.
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3.2 Proximity to technological frontier

Following Acemoglu et al. (2006), we construct an indicator called proximity to frontier
(PTF) to measure the distance of a country from the world technological frontier, which en-
ables us to identify whether the effect of innovation varies depending on a country’s proximity

to the world technological frontier.

To construct PTF, we take the ratio of a country’s TFP to the highest observed TFP in the

dataset in any given year such that

TFP,

PTF,,; =
ot maxcc I'F' P,

where C denotes the set of all countries in the dataset. PTF takes values in the range (0, 100]
since it is multiplied by 100, where a value of 100 indicates that the country is on the world
technological frontier, while lower values indicate that the country is lagging behind. This
measure allows us to quantify how closely a country follows the most productive economy

over time.

We consider a regression with PTF interacting with the instrumented patent applications.

The second-stage equation is given by

Yig = wiTiy + woPTE; ; +wswiy X PTF; ; + wW,p + iy + €.

The results presented in Table 4 indicate that innovation positively influences all three di-
mensions of financial structure, even after accounting for differences in PTF. In particular,
the interaction term between patent applications and PTF is positive and statistically sig-
nificant across all specifications. For the dimension of activity (Column 1), the coefficient
of the interaction term is 0.099 and is highly significant at the level 1%, suggesting that the
effect of innovation on financial structure strengthens as countries approach the technological

frontier.

Regarding the size dimension of financial structure (Column 2), the estimated coefficient on
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Activity Size Efficiency

(1) (2) (3)

2nd Stage

0.099*** 0.015* 0.124%**

*

Patents™PTT (0.008) (0.009) (0.034)
Weak IV Test
CLR 0.000 0.000 0.003
AR 0.000 0.000 0.003
Wald 0.000 0.000 0.000
Period 1982-2021 1982-2021 1991-2021
Time FE YES YES YES
Controls YES YES YES
Obs. 1,072 1,044 656
R-squared 0.143 0.158 0.233

The dependent variable is one of three measures for financial structure. The
endogenous variable is the number of patent applications instrumented with
the regional innovation spillover instrument and regional dummies. Control
variables are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in
parentheses are standard errors clustered by year. AR and Wald tests follow the
procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics;
see Pflueger and Wang (2015) for discussions of weak instrument tests in linear
IV regressions and Finlay et al. (2014) for Stata implementations. P-values
are reported for CLR, AR, and Wald tests. F-statistics may have questionable
accuracy in regressions with more than one endogenous regressor; thus, we rely
on weak IV test results for our interaction regressions.

Table 4: Effect of innovation on financial structure: Levels of development

the interaction term is smaller, at 0.015, but remains significant at the 10% level. This result
implies that while innovation contributes to the expansion of market-based financing relative
to bank-based financing, the effect is more modest in magnitude compared to the activity
dimension. The efficiency dimension (Column 3) exhibits the largest amplification effect,
with an interaction coefficient of 0.124, significant at the 1% level. This finding indicates
that in economies closer to the technological frontier, innovation substantially enhances the

efficiency of stock markets relative to the performance of banks.

In general, these results confirm an amplification effect of innovation that becomes stronger
as a country advances toward the world technological frontier. This pattern suggests that
innovation not only promotes a shift from a bank-based to market-based financial system,

but also increasingly reshapes financial structure itself in more productive economies.
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3.3 Institutional quality channel

The preceding analysis demonstrates that the impact of innovation on financial structure
intensifies as countries approach the world technological frontier, reflecting variations in
technological capacity and absorptive capacity across economies. However, proximity to
the frontier alone may not be sufficient to fully understand how innovation shapes financial
structure. Even countries at similar levels of innovation capability can exhibit different out-
comes if institutional environments differ. Institutions influence how effectively innovation
is translated into economic activity and whether financial systems can adapt to support
market-based financing. Strong institutions promote legal certainty, regulatory quality, and
transparency, all of which are crucial for fostering investor confidence and enabling financial

markets to respond to innovative activities.

Therefore, this section extends our empirical framework to examine whether institutional
quality moderates the impact of innovation on financial structure. We analyze five key
institutional dimensions: regulatory quality, voice and accountability, corruption control, rule
of law, and political stability. Our second-stage empirical specification remains consistent

with the approach used in the previous section such that

Yig = O1Ti¢ + 02@iy + 03Tip X qip +0Wip + iy + €54

where ¢, ; represents one of the institutional quality measures for country ¢ in year ¢.

Table 5 reports the results of the panel interaction model with instruments that examine
how institutional quality moderates the effect of innovation on activity of financial structure.
The coefficients of the interaction terms are positive and significant at the 1% level for all in-
stitutional indicators. Specifically, the interaction with regulatory quality yields a coefficient
of 1.230, indicating that stronger regulatory frameworks amplify the effect of innovation in
shifting financial systems toward market-based ones. Similarly, the interaction with voice
and accountability presents a coefficient of 0.393, suggesting that countries with greater po-

litical freedoms and civic participation experience a stronger relationship between innovation
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and financial structure. The interaction term with control of corruption demonstrates the
largest effect, with a coefficient of 1.731, highlighting that low corruption environments sig-
nificantly enhance the influence of innovation on a change in financial structure. Moreover,
the interaction with rule of law yields a coefficient of 0.903, suggesting that stronger legal
environments enhance the ability of innovation to a shift in financial structure. Similarly,
the interaction with political stability shows a large effect, with a coefficient of 1.416, in-
dicating that stable political conditions amplify the impact of innovation on a change in
financial structure. The weak-instrument tests (CLR, AR, and Wald) uniformly produce
low p-values across all specifications and are significant at 1% level, supporting the strength

of the instruments used.

Table 6 reports how institutional quality moderates the effect of innovation on size of finan-
cial structure. The coefficients of the interaction terms are negative and significant at the 1%
level for corruption control, rule of law, and political stability showing that those indicators
weaken the effect of innovation on financial structure (Columns 3-5). The interactions with
regulatory quality and voice and accountability are negative but not significant (Columns
1-2). The weak-instrument tests (CLR, AR) uniformly produce low p-values across all spec-
ifications and are significant at 1% level, supporting the strength of the instruments used,
even though the weak-instrument test (Wald) is not significant for Columns 1-2 at the 10%

level.

Table 7 reports how institutional quality moderates the effect of innovation on efficiency of
financial structure. The coefficients of the interaction terms are positive and significant at
the 1% level for regulatory quality, voice and accountability, corruption control showing that
those indicators strengthen the effect of innovation on financial structure (Columns 1-3).
The coefficients of the interaction terms are not significant for the rule of law and political
stability (Columns 4-5). The weak-instrument tests (CLR, AR, and Wald) uniformly produce
low p-values across all specifications and are significant at 1% level, supporting the strength

of the instruments used.

Overall, the results in Table 5-7 show that institutional indicators moderate the relationship
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between innovation and financial structure. In particular, regulatory quality, voice and
accountability, corruption control all strengthen the effect of innovation on both activity and
efficiency, whereas rule of law and political stability strengthen only the effect of innovation

on activity. Moreover, rule of law and political stability even weaken the effect of innovation

on size.
Activity
(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation 1.230%%*
(0.131)
Patents*Voice 0.393%**
(0.030)
Patents*Corruption 1.731%%*
(0.233)
Patents*Law 0.903*+*
(0.103)
Patents*Politics 1.416%**
(0.198)
Weak IV Test
CLR 0.004 0.004 0.004 0.000 0.000
AR 0.003 0.003 0.003 0.004 0.003
Wald 0.000 0.000 0.000 0.005 0.003
Period 1998-2021 1998-2021 1998-2021 1998-2021 1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 805 808 808 808 808
R-squared 0.136 0.212 0.186 0.155 0.174

The dependent variable is the activity dimension of the financial structure. The endogenous
variable is the number of patent applications instrumented with the regional innovation spillover
instrument and regional dummies. Control variables are in Table 1. Note: *** p < 0.01, **
p < 0.05, * p < 0.1. Numbers in parentheses are standard errors clustered by year. AR and
Wald tests follow the procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR
statistics; see Pflueger and Wang (2015) for discussions of weak instrument tests in linear IV
regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR,
AR, and Wald tests. F-statistics may have questionable accuracy in regressions with more than
one endogenous regressor; thus, we rely on weak IV test results for our interaction regressions.

Table 5: Five interacting institutional quality indicators for financial structure (activity)
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Size

(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation -0.218
(0.224)
Patents*Voice -0.063
(0.057)
Patents*Corruption -1.099%**
(0.212)
Patents*Law -0.502%**
(0.188)

Patents*Politics -1.386%**

(0.336)
Weak IV Test
CLR 0.005 0.005 0.004 0.004 0.005
AR 0.004 0.004 0.004 0.003 0.004
Wald 0.168 0.137 0.000 0.026 0.000
Period 1998-2021 1998-2021 1998-2021 1998-2021 1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 762 769 769 769 769
R-squared 0.150 0.192 0.153 0.132 0.105

The dependent variable is the size dimension of financial structure. The endogenous variable
is the number of patent applications instrumented with the regional innovation spillover instru-
ment and regional dummies. Control variables are in Table 1. Note: *** p < 0.01, ** p < 0.05,
* p < 0.1. Numbers in parentheses are standard errors clustered by year. AR and Wald tests
follow the procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics; see
Pflueger and Wang (2015) for discussions of weak instrument tests in linear IV regressions and
Finlay et al. (2014) for Stata implementations. P-values are reported for CLR, AR, and Wald
tests. F-statistics may have questionable accuracy in regressions with more than one endoge-
nous regressor; thus, we rely on weak IV test results for our interaction regressions.

Table 6: Five interacting institutional quality indicators for financial structure (size)
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Efficiency

(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation 0.901**

(0.357)
Patents*Voice 0.321%**
(0.108)
Patents*Corruption 0.752%*
(0.304)
Patents*Law 0.094
(0.231)
Patents*Politics -0.645
(0.430)

Weak IV Test
CLR 0.007 0.006 0.008 0.008 0.006
AR 0.006 0.005 0.007 0.007 0.005
Wald 0.000 0.000 0.000 0.000 0.000
Period 1998-2021  1998-2021  1998-2021  1998-2021  1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 645 649 649 649 649
R-squared 0.152 0.216 0.159 0.138 0.116

The dependent variable is the efficiency dimension of financial structure. The endogenous
variable is the number of patent applications instrumented with the regional innovation spillover
instrument and regional dummies. Control variables are in Table 1. Note: *** p < 0.01, **
p < 0.05, * p < 0.1. Numbers in parentheses are standard errors clustered by year. AR and
Wald tests follow the procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR
statistics; see Pflueger and Wang (2015) for discussions of weak instrument tests in linear IV
regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR,
AR, and Wald tests. F-statistics may have questionable accuracy in regressions with more than
one endogenous regressor; thus, we rely on weak IV test results for our interaction regressions.

Table 7: Five interacting institutional quality indicators for financial structure (efficiency)
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3.4 Non-monotonic mediation effect of institutional quality

The linear interaction z;; X ¢;; assumes that the marginal effect of innovation on finan-
cial structure varies linearly with institutions. Theory and prior evidence allow for a non-
monotonic relationship (e.g., very weak or very strong institutions could dampen market
responses). To allow and test for such a relationship, we augment the interaction with a
quadratic term in institutions and its interaction with innovation (e.g., x;; % ¢7,). This fol-
lows standard guidance for modeling and testing U or inverse U-shapes in interaction settings
(Lind and Mehlum, 2010). To capture the non-monotonic effects of institutional quality on

the relationship between patent applications and financial structure, we estimate
Yig = Ty + To(Zig X qiy) + T2 X qit) + Taqie + 75(]?,15 +7TWis + iy + €ig- (1)

The coefficient w35 governs how the slope of the innovation effect changes with institutional

quality. The marginal effect of innovation is:

0y;
Q(Q) = ay L= T+ Toqu + 7T3Qit2- (2)
Lt

If w3 = 0, this slope varies linearly with institutions. If w3 # 0, the slope itself bends with
institutions: w3 > 0 can produce a U-shape in g(g), while d3 < 0 can produce an inverted-U.
However, to confirm a presence of U (or inverted-U), we should: (i) find 73 statistically
different from zero; (ii) show the significant endpoint slopes ¢'(L) and ¢'(U) have opposite
signs—U shape: ¢'(L) < 0 and ¢'(U) > 0; inverted-U shape: ¢'(L) > 0 and ¢'(U) < 0;
and (iii) verify the turning point ¢* = —g2 lies within (L,U), where L = min(g;;) and
U = max(g;+) taken over the estimation sample (i.e., the observations used in the regression).

The empirical results presented in Table 8- 10 indicate that institutional quality can have a

non-monotonic effect on the relationship between innovation and financial structure.

For the activity dimension, Table 8 shows that innovation’s interaction with regulatory qual-
ity exhibits an inverse U-shape (peak impact at moderate regulation, Column 1), whereas

its interactions with corruption control and rule of law are U-shaped (weaker effects at in-
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termediate institutional strength, stronger at low and high ends, Columns 3 and 4). For
the size dimension, Table 9 shows that only voice and accountability shows an inverse U-
shaped interaction with innovation (Column 2), suggesting that moderate accountability
maximizes innovation’s contribution to financial structure (no other institutional factor ex-
hibits a U-shape). For the efficiency dimension, Table 10 shows that all indicators except
voice accountability exhibit U-shaped interactions with innovation (Columns 1 and 3-5),
meaning that innovation-driven financial structures in terms of efficiency are lowest at mid-

range institutional quality and higher when institutions are either weak or strong.

Overall, there are U-shape mediating effect of institutional indicators on efficiency and activ-
ity. The exceptions are the inverse U-shape mediating effect of regulatory quality on activity

and of accountability and voice on size.
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Activity

(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation Sq. -1.151%F*
(0.285)
Patents*Voice Sq. -0.448
(0.471)
Patents*Corruption Sq. 1.007#%*
(0.297)
Patents*Law Sq. 3.218%**
(0.676)
Patents*Politics Sq. 1.757
(1.162)
U-shape Test
Slope Lin 5.476%** 1.678 -2.556%* -9.2117%%* -8.252
(1.200) (1.363) (1.028) (2.128) (6.563)
Slope Unnaa -3.658*** -1.647 5.521%** 11.566%** 7.790%*
(1.072) (2.136) (1.366) (2.260) (4.059)
LM Test 0.667*** -0.035 -0.329%* 0.228*** -0.462
(0.078) (0.449) (0.143) (0.042) (0.321)
(L,U) (-1.709,2.255)  (-1.907,1.801) (-1.597,2.410) (-1.202,2.025) (-2.810,1.753)
Weak IV Test
CLR 0.015 0.014 0.014 0.019 0.015
AR 0.014 0.012 0.013 0.017 0.014
Wald 0.000 0.000 0.000 0.000 0.000
Period 1998-2021 1998-2021 1998-2021 1998-2021 1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 805 808 808 808 808
R-squared 0.171 0.294 0.241 0.211 0.194

The dependent variable is the activity of the financial structure. The endogenous variable is the number
of patent applications instrumented with the regional innovation spillover instrument and regional dummies.
Control variables are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses are
standard errors clustered by year. AR and Wald tests follow the procedures in Olea and Pflueger (2013).
Multiple IVs yield extra CLR statistics; see Pflueger and Wang (2015) for discussions of weak instrument
tests in linear IV regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for
CLR, AR, and Wald tests. F-statistics may have questionable accuracy in regressions with more than one
endogenous regressor; thus, we rely on weak IV test results for our interaction regressions.

Table 8: Tests for an U-shape of interaction effect of institutions (Activity)
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Size

(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation Sq. -0.121
(0.224)
Patents*Voice Sq. -0.900%**
(0.209)
Patents*Corruption Sq. 0.287
(0.188)
Patents*Law Sq. 0.538
(0.324)
Patents*Politics Sq. 1.135
(0.848)
U-shape Test
Slope Lyy; 0.500 2.463*** -1.509%* -1.987* -7.634
min (1.076) (0.616) (0.699) (1.009) (4.765)
Slope U nax -0.465 -4.212%%* 0.710 1.537 2.729
(0.731) (0.940) (0.788) (1.130) (3.009)
LM Test 0.344 -0.538%** 1.175%* 0.599%** 0.551
(0.886) (0.037) (0.601) (0.215) (0.444)
(L,U) (-1.709,2.255)  (-1.907,1.801) (-1.597,2.410) (-1.245,2.025) (-2.810,1.753)
Weak IV Test
CLR 0.020 0.023 0.018 0.015 0.018
AR 0.018 0.021 0.017 0.014 0.016
Wald 0.091 0.000 0.007 0.017 0.000
Period 1998-2021 1998-2021 1998-2021 1998-2021 1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 762 769 769 769 769
R-squared 0.221 0.309 0.257 0.215 0.145

The dependent variable is the size of the financial structure. The endogenous variable is the number of patent
applications instrumented with the regional innovation spillover instrument and regional dummies. Control
variables are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses are standard
errors clustered by year. AR and Wald tests follow the procedures in Olea and Pflueger (2013). Multiple IVs
yield extra CLR statistics; see Pflueger and Wang (2015) for discussions of weak instrument tests in linear IV
regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR, AR, and Wald
tests. F-statistics may have questionable accuracy in regressions with more than one endogenous regressor;
thus, we rely on weak IV test results for our interaction regressions.

Table 9: Tests for an U-shape of interaction effect of institutions (Size)
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Efficiency

(1) (2) (3) (4) (5)
2nd Stage
Patents*Regulation Sq. 2.122%F*
(0.224)
Patents*Voice Sq. -0.466
(0.316)
Patents*Corruption Sq. 1.820%**
(0.412)
Patents*Law Sq. 3.250%**
(0.847)
Patents*Politics Sq. 4.270%**
(0.894)
U-shape Test
Slope Lin -5.311H** 1.505 -5.001%** -9.449%** -23.997***
(1.368) (0.900) (1.334) (2.516) (4.578)
Slope Unax 8.855%** -1.958 9.015%** 11.540%** 15.019%**
(1.898) (1.451) (1.909) (1.130) (3.648)
LM Test 0.169** -0.295%* -0.069 0.250%+* -0.000
(0.068) (0.037) (0.097) (0.024) (0.444)
(L.U) (-1.081,2.255)  (-1.907,1.800) (-1.442,2.406) (-1.202,2.025) (-2.810,1.758)
Weak IV Test
CLR 0.023 0.021 0.025 0.029 0.020
AR 0.021 0.019 0.024 0.026 0.019
Wald 0.091 0.000 0.000 0.000 0.000
Period 1998-2021 1998-2021 1998-2021 1998-2021 1998-2021
Time FE YES YES YES YES YES
Controls YES YES YES YES YES
Obs. 645 649 649 649 649
R-squared 0.260 0.343 0.288 0.256 0.116

The dependent variable is the efficiency of the financial structure. The endogenous variable is the number
of patent applications instrumented with the regional innovation spillover instrument and regional dummies.
Control variables are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses are
standard errors clustered by year. AR and Wald tests follow the procedures in Olea and Pflueger (2013).
Multiple IVs yield extra CLR statistics; see Pflueger and Wang (2015) for discussions of weak instrument
tests in linear IV regressions and Finlay et al. (2014) for Stata implementations. P-values are reported for
CLR, AR, and Wald tests. F-statistics may have questionable accuracy in regressions with more than one

endogenous regressor; thus, we rely on weak IV test results for our interaction regressions.

Table 10: Tests for an U-shape of interaction effect of institutions (Efficiency)
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4 Local projection with the instrumental variable

While the previous analysis establishes the mean effect of innovation on financial structure,
it remains unclear how quickly or persistently these effects unfold over time. Stock markets
and banks may respond to innovation with delays due to adjustment costs, institutional
frictions, or the time required for new technologies to diffuse. Static models capture only the
contemporaneous average impact, potentially overlooking important dynamic adjustment
paths. In this section, we focus solely on the dynamic responses of financial structure in

terms of activity, as it is the most widely used indicator for capturing financial structure in

related fields.

4.1 The dynamic effects of innovation

We implement a Local Projection (LP) framework following Jorda (2005), extended with
the same instruments to address the endogeneity concerns. Unlike vector autoregressions
(VARs), the LP method does not require imposing strong assumptions on the joint dynamics
of the system and is suitable for estimating impulse response functions in panel data with

heterogeneous units. We estimate the specification for each horizon h = 0,1, ..., H given by
Yit+h = phxi,t + SOhWit + N? + g?,t-i-h

where y; 15, denotes the logarithm of the financial structure in the country ¢ at time ¢ + h,
x;+ is the instrumented value of innovation activity (e.g. patent applications) and regional
dummies at time ¢, and Wy, represents a vector of control variables. Time fixed effects pul!
control for the common shocks. The coefficient of interest, p”, captures the period-specific
response of financial structure h periods after an innovation shock at time ¢. We estimate

using White’s heteroskedasticity-robust standard error (White, 1980).

Figure 2 displays impulse response functions tracing the dynamic effects of innovation shocks

on the activity dimension of financial structure over a 10-year horizon. The left panel shows

- 312 -



the ratio of stock value traded to bank credit, while the right panel shows the ratio of stock
value traded to private credit from all financial institutions. We can see that innovation
shocks result in a gradual and persistent increase in market-based financing compared to
bank or private credit. The effect begins modestly in the early years, becomes more pro-
nounced from around the year 4 onward, and reaches approximately 0.7 percentage points
by year 10, depending on the credit definition used. The upward trend indicates that in-
novation progressively strengthens the role of stock markets compared to banks or financial

institutions.

These findings suggest that innovation exerts not only a significant average effect but also
a continually accumulating influence on stock market-based financing over time, reflecting

how financial structure dynamically allocates resources in response to innovation.

Figure 2: IRF, impulse on patents, respones of financial structure (activity)

Note: Impulse-response functions (IRF) showing the response of the ratio of stock value traded to bank
credit to a shock to patent applications (left panel), and the response of the ratio of stock value traded
to private credit from all financial corporations to a shock to patent applications (right panel). The blue
solid line represents the response of the dependent variable to an increase in patents for the forecast horizon
h=0,1,2,3,4,...,10. Blue shadow band represents the 95% confidence interval calculated based on White’s
heteroskedasticity-robust standard error. The horizontal axis represents the year after an increase in patent
applications. Instruments and control variables are the same as the baseline IV specification and include
time fixed effects.
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4.2 The dynamic effects of institutional quality

While earlier sections establish that innovation influences financial structure on average, and
that institutional quality conditions this relationship, it remains unclear how these effects
unfold over time. Financial markets may not adjust instantaneously to innovation shocks,
especially when institutional environments shape the speed and magnitude of financial sys-
tem responses. For example, a respect for the rule of law or effective regulation could either
accelerate or delay the process by which innovation is transformed into market-based financ-
ing. Understanding these dynamic channels is crucial for policymakers seeking to promote

innovation-driven stock market development in diverse institutional contexts.

To capture these dynamics, we estimate the instrumental variable local projection model

with interaction terms given by

Yirnh = Py Tig + P Gie + 5 (Tig X qig) + 0" Wiy + ) + g?,t-&-h'

Figure 3 and 4 present the dynamic responses of the interaction between innovation and
institutional quality on the activity dimension of financial structure across five institutional
indicators. For all indicators, the impulse responses start positive and statistically significant
in the early years, indicating that stronger institutional environments initially amplify the
effect of innovation on shifting financial activity form bank-based to market-based systems.
However, the amplification effects gradually decline over time, with several institutional
indicators showing effects that converge toward zero or become statistically insignificant by

year 8 to 10.

For corruption control and political stability, the initial impact of innovation is strongest,
reaching levels above 1.2 percentage points. However, the effect exhibits a sharp downward
trend after year 4, suggesting diminishing marginal effects ion an innovation-driven financial
structure shift over longer horizons. However, regulation quality shows a more modest and
flat pattern, with stronger initial effects that gradually decline but remain positive for most

of the period. In addition, voice and accountability and rule of law also show significant
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early effects, but both have low initial values and decline steadily. The impact of rule of law
is even close to zero at the end of the estimated periods, suggesting that although the rule
of law initially strengthens the effect of innovation on financial structure, this effect weakens

as financial structure adapts to innovation shocks.

In sum, these results imply that institutional quality not only conditions the immediate
impact of innovation on financial structure but also influences the persistence and durability
of that impact. While strong institutions can enhance the initial responsiveness of financial

structure to innovation, their ability to sustain such effects appears to diminish over time.

Figure 3: IRF, impulse on interacting patents with institutions (activity)

Note: Impulse-response functions (IRF) showing the response of the ratio of stock value traded to bank
credit to a shock to patents interacted with five different institutional-related indicators. The blue solid
line represents the response of the dependent variable to an increase in patents for the forecast horizon
h=0,1,2,3,4,...,10. Blue shadow band represents the 95% confidence interval calculated based on White’s
heteroskedasticity-robust standard error. The horizontal axis represents the year after an increase in patent
applications. Instruments and control variables are the same as the baseline IV specification and include
time fixed effects.
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Figure 4: IRF, impulse on interacting patents with institutions (alternative activity)

Note: Impulse-response functions (IRF) showing the response of the ratio of stock value traded to private
credit from all financial corporations to a shock to patents interacted with five different institutional-related
indicators. The blue solid line represents the response of the dependent variable to an increase in patents
for the forecast horizon h = 0,1,2,3,4,...,10. Blue shadow band represents the 95% confidence interval
calculated based on White’s heteroskedasticity-robust standard error. The horizontal axis represents the
year after an increase in patent applications. Instruments and control variables are the same as the baseline
IV specification and include time fixed effects.
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5 Robustness checks

In addition to the main findings, this section presents several robustness checks, demon-
strating that the estimated relationship between innovation and financial structure remains
stable across key alternative specifications. Further robustness checks to probe the sensitiv-
ity of the results to different empirical specifications, samples, and estimation methods are

provided in Appendix A.

5.1 Alternative innovation proxies

To avoid relying solely on patent applications as the measure of innovation, we further
incorporate a broader set of innovation proxies at the country level in Table 11. Specifically,
we employ four alternative indicators: (1) total charges (in billion USD) for the authorized
use of intellectual property (IP) rights, including patents, trademarks, copyrights, trade
secrets, and industrial processes; (2) high-technology exports (in billion USD), encompassing
products with high R&D intensity, such as aerospace, computers, pharmaceuticals, and
scientific instruments; (3) the number of scientific and technical publications indexed in SCI
and SSCI journals, calculated using fractional author attribution across countries; and (4) an
extended measure of patent applications that includes both resident and non-resident filings.
Across all these alternative measures, our findings remain robust and consistent with the
baseline results using the same identification strategy, which supports the role of innovation

in shaping financial structure.

Table 11 shows that alternative innovation measures—IP receipts, high-tech exports, and
scientific papers—consistently exhibit positive and significant effects on financial structure,
though magnitudes vary. IP receipts and scientific papers demonstrate the strongest im-
pacts on activity, size, and efficiency. High-tech exports have smaller but significant effects,
suggesting weaker direct impact on financial structure. In general, comprehensive innova-
tion indicators capture that innovation robustly promotes the transition to a market-based

financial system.
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IP Receive High-tech Exports  Scientific Papers Total Patents
(Ia) (1b) (1lc) (2a) (2b) (2¢) (3a) (3b) (3c) (4a) (4b) (4¢)
2nd Stage
Activity 0.946%** 0.008%** 0.736%+* 0.101**
(0.110) (0.003) (0.073) (0.039)
Size 0.214%#* 0.005%+* 0.101* 0.208%*#*
(0.050) (0.002) (0.055) (0.037)
Bfficiency 0.874%+* 0.019%** 1.240%%* 0.276%**
(0.071) (0.004) (0.058) (0.047)
Weak IV Test
CLR 0.000 0.000 0.001 0.046 0.046 0.039 0.000 0.000 0.001 0.000 0.000 0.001
AR 0.000 0.000 0.001 0.042 0.041 0.037 0.000 0.000 0.001 0.000 0.000 0.001
Wald 0.000 0.000 0.001 0.006 0.069 0.000 0.000 0.066 0.000 0.010 0.000 0.000
Observations 843 847 576 429 406 384 890 854 668 1,125 1,114 693
Time period 1982- 1982- 1997- 2008- 2008- 2008- 1997- 1997- 1997- 1982- 1982- 1991-
2021 2021 2020 2021 2021 2021 2021 2021 2021 2021 2021 2021
Time FE YES YES YES YES YES YES YES YES YES YES YES YES
Controls YES YES YES YES YES YES YES YES YES YES YES YES
R-squared 0.471 0.338 0.141 0.214 0.221 0.286 0.446 0.236 0.449 0.056 0.058 0.227

The dependent variable is one of three measures for financial structure. The endogenous variable
is the alternative innovation proxy instrumented with the regional innovation spillover instrument
and regional dummies. Columns (1a) to (1c) show receipts for intellectual property rights in billion
USD. Column (2a) to (2c) reports high-tech exports in billion USD. Column (3a) to (3c) reports
counts of scientific and technical articles. Columns (4a) to (4c) show total patent applications for
both residents and non-residents. Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
Standard errors clustered by year in parentheses. AR and Wald tests follow Olea and Pflueger
(2013). See Pflueger and Wang (2015) for discussions of weak instrument tests and Finlay et al.
(2014) for Stata implementations. P-values are reported for CLR, AR, and Wald tests of weak
instruments.

Table 11: Alternative measures of innovation

5.2 Alternative financial structure measures

To test the robustness of our findings, we employ alternative measures for the three dimen-
sions of the financial structure. For activity, we replace private credit by deposit money
banks as a share of GDP with total private credit extended by both deposit money banks
and other financial institutions relative to GDP. For size, we redefine the size of the banking
sector as the combined assets of deposit money banks and other financial institutions relative
to GDP, rather than considering deposit money banks alone. For efficiency, we use banks’
overhead costs as a share of total assets, providing an alternative perspective to bank net

interest margins as a proxy for operational efficiency.
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Activity Size Efficiency

(1) (2) (3)
2nd Stage
Patents 0.125%* 0.643** 0.618%**
(0.060) (0.249) (0.124)
1st Stage
v -1.489%** -0.036 -0.433%**
(0.285) (0.035) (0.135)
Weak IV Test
CLR 0.000 0.000 0.001
AR 0.000 0.000 0.001
Wald 0.038 0.009 0.000
Period 1982-2021 1982-2021 1991-2021
Time FE YES YES YES
Controls YES YES YES
Obs. 957 318 698
R-squared 0.009 0.271 0.215

The dependent variable is one of three alternative measures for financial struc-
ture. The endogenous variable is the number of patent applications instrumented
with the regional innovation spillover instrument and regional dummies. Control
variables are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in
parentheses are standard errors clustered by year. AR and Wald tests follow the
procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics;
see Pflueger and Wang (2015) for discussions of weak instrument tests in linear
IV regressions and Finlay et al. (2014) for Stata implementations. P-values are
reported for CLR, AR, and Wald tests.

Table 12: Effect of innovation on alternative measures of financial structure

Table 12 presents the results using these alternative financial structure indicators. The
second-stage estimates show that innovation, proxied by patent applications, remains posi-
tively and significantly associated with all three dimensions. Specifically, the coefficient for
patents is significant and positive for activity (0.125, significant at the 5% level), for size
(0.643, significant at the 5% level), and for efficiency (0.618, significant at the 1% level).
These results suggest that higher innovation activity continues to promote a shift toward
market-based financial system, even under alternative definitions of financial structure. The
first-stage coefficients remain significant for the activity and efficiency dimensions, indicating
the relevance and strength of the instruments, though the estimate is not significant for size
in this specification. Weak-instrument tests (CLR, AR, and Wald) yield p-values close to

zero in most cases, supporting the validity of the instruments employed.

Overall, the findings confirm that the positive impact of innovation on financial structure
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is robust to alternative definitions of financial structure, supporting the conclusion that
innovation contributes to transforming financial systems from a bank-based to market-based

system across multiple dimensions of financial structure.

5.3 Alternative instruments

We employ alternative approaches to measure the geographic distance between countries
and, to check our primary findings, construct three additional instruments based on the
following methods. Three additional instruments differ in their distance measures. The first
is to use the distance between the two capitals of the countries instead of the distances
between the largest cities. The other two measures are weighted calculations. To quantify
the weighted distances between countries, we follow the methodology of Head et al. (2002).
Let di, denote the distance between agglomeration k£ in country ¢ and agglomeration ¢ in

country j. The population-weighted average distance between countries ¢ and j is computed

1/6
PODg Popy
dij = (Z dZ,e>

we: POPi oy POD;

as

where pop,, and pop, denote the populations of agglomerations k& and ¢, respectively, and 6

determines how sensitive trade flows are to distance.

For the weighted measure in terms of population, we set § = 1, producing a simple arithmetic
mean of bilateral distances weighted by population shares. By contrast, for the last weighted
distance measure, we set # = —1, which produces a harmonic mean of bilateral distances.
The harmonic mean assigns greater weight to shorter distances and aligns with the negative
coefficients typically observed for distance in gravity models of bilateral trade. Consequently,
using # = —1 better captures the economic importance of proximity, reflecting the fact that

nearby regions tend to exhibit disproportionately strong trade and economic linkages.

Table 13 presents the results from using alternative instruments for the number of patent
applications, examining whether the baseline findings are robust to different definitions of

geographic distance. Across all specifications, the estimated coefficients on the patent vari-
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able (activity, size, and efficiency) remain positive and statistically significant, confirming

the baseline result that innovation is positively associated with financial structure.

Capital distance IV Weighted distance IV Economic proximity IV
(1a) (1b) (1c) (2a) (2b) (2¢) (3a) (3b) (3¢)
2nd Stage
Activity 0.113** 0.113%* 0.112%*
(0.055) (0.055) (0.054)
Size 0.148** 0.147** 0.146**
(0.070) (0.069) (0.069)
Efficiency 0.570%** 0.564*+* 0.564***
(0.115) (0.114) (0.114)
Weak IV Test
CLR 0.000  0.000  0.002  0.000  0.000 0.002 0.000 0.000 0.002
AR 0.000  0.000  0.001  0.000 0.000 0.001 0.000 0.000 0.001
Wald 0.038  0.033  0.000 0.038 0.034 0.000 0.038 0.035  0.000

Observations 1,125 1,114 693 1,125 1,114 693 1,125 1,114 693
1982-  1982-  1991- 1982~  1982-  1991- 1982 1982~  1991-

Timeperiod = 9001 9021 2021 2021 2021 2021 2021 2021 2021

Time FE YES YES YES YES YES YES YES YES YES
Controls YES YES YES YES YES YES YES YES YES
R-squared 0.040  0.179  0.005 0.042 0.180 0.013  0.042 0.180 0.014

The dependent variable is one of three measures for financial structure. The endogenous variable
is the number of patent applications instrumented with the regional innovation spillover instrument
and regional dummies. Columns (1a) to (1c) use the capital distance IV. Columns (2a) to (2¢) use the
weighted distance IV. Columns (3a) to (3c¢) use the economic proximity IV. Statistical significance:
*Ep < 0.01, ¥ p < 0.05, * p < 0.1. Standard errors clustered by year in parentheses. AR and
Wald tests follow Olea and Pflueger (2013). See Pflueger and Wang (2015) for discussions of weak

instrument tests and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR,
AR, and Wald tests of weak instruments.

Table 13: Alternative instruments

Specifically, for the activity measure, the coefficients remain very similar across all instru-
ments, consistently around 0.112-0.113 with significance at the 5% level, suggesting that
the relationship between patent activity and financial structure is stable regardless of the
distance measure used. For the size and efficiency dimensions, we also observe significant
coefficients in all three instruments, although magnitudes vary somewhat, particularly for
efficiency, which shows larger point estimates (around 0.57). Weak instrument diagnostics
(CLR, AR, and Wald tests) consistently produce highly significant p-values close to zero,

indicating that the instruments are not weak and lend credibility to the IV estimates.

In general, these results confirm that the key findings of the baseline analysis are robust
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to alternative constructions of geographic distance, strengthening confidence in the causal

interpretation of the relationship between innovation activity and financial structure.

6 Conclusion

This paper revisits the relationship between innovation and financial structure from a new
perspective. We conceptualize innovation as a catalyst that gradually shapes financial struc-
ture. Drawing on a broad panel of 75 countries over 40 years, we provide empirical evidence
that increases in innovation activity are associated with a change from a more bank-based
to market-based financial structure. By employing instrumental variables, local projections,
as well as various nonlinear specifications, we address endogeneity concerns and robustly

explore the heterogeneous and dynamic nature of this relationship.

Our results show that the effect of innovation on financial structure is conditional and varies
depending on institutional quality and proxy to technological frontier. We find an am-
plification effect whereby countries closer to the world technological frontier experience a
stronger effect of innovation on financial structure. Moreover, our analysis highlights the
importance of institutional quality in moderating the relationship between innovation and
financial structure. We not only detect the positive role of institutions in contributing to the
innovation-finance nexus, but also uncover non-monotonic mediating effects across institu-
tional indicators, including regulatory quality, voice and accountability, rule of law, political

stability, and corruption control.

Our local projection estimates further indicate that the influence of innovation on financial
structure is persistent over time. The dynamic effects tend to intensify around the fourth
year after an innovation shock. Furthermore, stronger institutional environments enhance
the initial impact of innovation on a shift in financial structure toward a more market-based
rather than bank-based one. However, this influence is not permanent. Over time, the
positive effects tend to diminish, with several institutional indicators showing responses that

taper off and lose statistical significance by roughly the eighth to tenth year. These findings
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suggest that while sound institutions play a critical role in helping innovation change financial
structure in the short to medium term, their capacity to sustain this transformation may

weaken over longer horizons.

In summary, we find that innovation does not always uniformly or instantly change finan-
cial structure. Instead, the effects depend on the institutional context and technological
positioning of countries. By emphasizing the long-term and state-dependent nature of this
process, our study contributes to the literature on understanding how innovation actively

shapes financial structure.
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A Further robustness checks

A.1 Drop banking crisis years

Periods of banking crises can significantly distort the relationship between innovation and
financial structure because financial markets may behave differently under severe stress, with
shifts driven more by crisis management and regulatory responses than by underlying inno-
vation dynamics. While our baseline model includes controls for banking crises to mitigate
their influence, it remains essential to test whether excluding these years from the analysis
alters our results. This ensures that our findings on how innovation shapes financial struc-
ture are not driven by crisis-specific factors, but instead reflect broader and more stable

relationships across normal economic conditions.

Activity Size Efficiency
(1) (2) (3)

2nd Stage
Patents 0.155%%*% (0.058)  0.201*** (0.072)  0.773%** (0.162)
1st Stage
v -1.058%** (0.413)  -0.172** (0.077) -0.228* (0.131)
Weak IV Test
CLR 0.000 0.000 0.001
AR 0.000 0.000 0.001
Wald 0.008 0.005 0.000
Period 1982-2021 1982-2021 1991-2021
Time FE YES YES YES
Controls YES YES YES
Obs. 1,206 1,194 776
R-squared 0.120 0.112 0.180

The dependent variable is one of three measures for financial structure. The
endogenous variable is the number of patent applications instrumented with the
regional innovation spillover instrument and regional dummies. Control variables
are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses
are standard errors clustered by year. AR and Wald tests follow the procedures
in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics; see Pflueger
and Wang (2015) for discussions of weak instrument tests in linear IV regressions
and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR,

AR, and Wald tests.

Table Al: Dropping banking crisis years

The regression results presented in Table A1, excluding dummies from the crisis years, show
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that the positive relationship between patent applications and the three measures of financial
structure, activity, size, and efficiency, remains statistically significant. For activity, the
coefficient is 0.155 and significant at the 1% level, indicating that innovation continues to
promote a change in financial structure (activity) when we exclude crisis periods. For size, the
coefficient is 0.201 and likewise significant at the 1% level, suggesting a robust link between
innovation and financial structure (size). For efficiency, the coefficient increases to 0.773
and remains highly significant, emphasizing the particularly strong effect of innovation on
financial structure (efficiency). The first-stage results confirm that the instruments remain
relevant, with significant coefficients. Weak instrument tests, including CLR, AR, and Wald
statistics, reject the null hypothesis of weak identification, supporting the validity of the

instruments without considering crisis years.

This suggests that even when crisis years are excluded, the link between patenting and
financial structure holds. In particular, the magnitude of the efficiency coefficient increases
compared to the baseline, indicating a potentially stronger effect outside of crisis-specific

shocks.

A.2 System generalized methods of moments

Since financial conditions are typically persistent, the condition of the previous year is likely
to affect the outcome of the current year. We further reduce the concern of the endogeneity
problem between innovation and financial structure using a dynamic panel model estimated
by a two-step system GMM estimator. Our following regression equation takes the form of
a dynamic panel data model and employs the two-step system GMM for the estimation of

dynamic unbalanced panel data given by

Vit = K1Yit—1 + KoTip + KW + fy + €4

When estimating dynamic panel data models, endogeneity is a common concern, especially

when the model includes a lagged dependent variable among the regressors. Such a setup may
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cause reverse causality, as the dependent variable may influence the independent variable
over time. To address this issue, the GMM estimator developed by Nickell (1981) has been
widely adopted. Early literature laid the foundation by proposing difference GMM estimators
to account for the dynamic structure and endogenous regressors (see Anderson and Hsiao,
1982; Arellano and Bond, 1991). Building on this, the system GMM estimator, introduced
by Arellano and Bover (1995) and Blundell and Bond (1998), combines equations in levels
and differences. This approach enhances efficiency and helps mitigate the bias arising from
fixed effects and short time spans, making it particularly well-suited for our empirical setting,

which involves dynamic relationships and unbalanced panel data.’

(1) (2) 3) (4) (5) (6)

Lagged dependent variable 0.511%**  Q.511%**  (0.522%F*  (.656™%** 0.511%F  0.572%**
(0.077)  (0.077)  (0.044)  (0.099)  (0.209)  (0.068)

Patents 0.017%%*  0.017%%* 0.015%** 0.011*** 0.017* 0.015%**
(0.004) (0.004) (0.005) (0.002) (0.010) (0.004)
Financial openness 0.152%* 0.152* 0.044 -0.011 0.152 0.107
(0.081) (0.081) (0.075) (0.067) (0.178) (0.092)
GDP growth 0.289 0.289 0.218 -0.022 0.289 0.100
(0.209) (0.209) (0.151) (0.159) (0.470) (0.180)
Trade openness 0.456 0.456 0.470 0.342 0.456 0.239
(0.318) (0.318) (0.327) (0.343) (0.601) (0.324)
Inflation -0.643 -0.643 -0.027 -0.874 -0.643 -0.011
(0.740) (0.740) (0.644) (0.901) (1.503) (0.858)
Government spending -0.447 -0.447 -0.344 -0.358 -0.447 -0.646
(0.419)  (0.419)  (0.453)  (0.416)  (0.614)  (0.425)
Human capital -0.035 -0.035 0.135 0.054 -0.035 0.180
(0.253) (0.253) (0.246) (0.271) (0.421) (0.267)
Bank Crisis 0.193 0.193 0.193 0.193 0.060
(0.130) (0.130) (0.116) (0.221) (0.140)
Observations 1082 1082 1076 1161 1082 1082
Number of countries 68 68 67 68 68 68
Serial correlation test, AR(2) 0.323 0.323 0.526 0.234 0.561 0.821
Hansen test 0.967 0.967 0.889 0.917 0.967 0.984
Time-fixed effect YES YES YES YES YES YES

Note: The dependent variable is the logged ratio of stock value traded to bank credit. Column (1)
reports baseline results. Columns (2) and (3) report results by dropping large and small dependent
variables. Column (4) reports results with the dropping banking crisis years. Column (5) reports
results estimated by robust standard errors. Column (6) shows estimated coefficients with the
winsorized sample. Statistical significance levels are indicated by the asterisks: *** p < 0.01, **
p < 0.05, * p < 0.1. Numbers in parentheses are the standard errors.

Table A2: Two-step system GMM estimation with robustness checks

'We also run similar estimations for other two dimensions (size and efficiency), the conclusions are similar
to what we obtain from baseline model, the results are available upon request.
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The results we obtain from (A.2) are presented in Table A2. Across all specifications,
the coefficient on the lagged dependent variable is positive and highly significant, ranging
between 0.511 and 0.656. This indicates persistence in financial structure, suggesting that
prior levels of financial variables shape current outcomes. A key result is that the coefficient
on patents remains consistently positive and statistically significant across all models, with
estimates generally between 0.011 and 0.017. This implies that higher innovation activity
contributes to a shift toward a market-based financial system. Notably, the magnitude
of the effect remains stable under various robustness checks, including dropping extreme
observations and banking crisis years, applying robust standard errors, and winsorizing the
sample, supporting that the causality between innovation and financial structure remains
robust. Furthermore, all AR(2) and Hansen tests are not statistically significant, indicating

that our results are consistent and unbiased (Roodman, 2009).

A.3 Placebo test

Finally, we present a placebo test by regressing our patent applications on past levels of
three indicators of financial structure (activity, size, and efficiency) to address the concern
of unobserved common causal factors. As presented in Table A3, the coefficients on the first
and second lag of the three indicators of financial structure are insignificant, which confirms

our main results on the causal relationship from patents to financial structure.

A.4 Alternative samples and methods

This section tests alternative empirical specifications, samples, and estimation methods for
the results presented in Table 3. Table A4 reports results by instruments reconstructed us-
ing time-varying regional innovation leaders, which select the maximum number of patent
application holders in each year within the region. Tables A5, A6, and A7 summarize the
estimated coefficients on patent applications across multiple alternative specifications. Table

A5 reports results when excluding observations with extreme values of financial structure or
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Patents

(1) (2) (3)

Lagged dependent variable 1.144%%%* 1.1277#%* 1.261%+*

(0.007) (0.076) (0.039)
Activity (¢ — 1) -0.057 (0.229)
Activity (¢ — 2) 0.125 (0.224)
Size (t — 1) 0.051 (0.112)
Size (t — 2) -0.049 (0.125)
Efficiency (t —1) 0.202 (0.202)
Efficiency (¢t — 2) -0.194 (0.211)
Financial openness -0.040 (0.095) -0.068 (0.083) 0.018 (0.101)
GDP growth 0.549 (0. 350) 0.078 (0.121)  -0.023 (0.277)
Trade openness -0.279 (0.358) -0.046 (0.207) 0.159 (0.362)
Inflation 20.270 (0.797)  -0.486 (0.956)  -1.880 (2.556)
Government spending 1.063 (0.982) 0.208 (0.293) 0.533 (0.762)
Human capital 0.733 (0.662)  0.035 (0.235)  -0.777 (0.586)
Bank Crisis 0.032 (0. 172) -0.024 (0.300)  -0.517 (0.561)
Observations 1,168 1,165 645
Number of countries 73 70 65
Time-fixed effect YES YES YES

Note: The dependent variable is the number of patent applications. Statistical significance
levels are indicated by the asterisks: *** p < 0.01, ** p < 0.05, * p < 0.1. All estimations
are based on the system GMM estimator. Robust standard errors are in parentheses.

Table A3: Placebo test

innovation. Table A6 reports estimation results under alternative standard error assump-
tions, comparing robust and conventional standard errors. Table A7 presents results using
winsorized measures of innovation to reduce the influence of outliers. Table A8 reports the
baseline model results after dropping financial centers, as indicated by Lane and Milesi-
Ferretti (2018). Specifically, these centers are: Belgium, Cyprus, Ireland, the Netherlands,
Singapore, Switzerland, the United Kingdom, Bahrain, Luxembourg, Hong Kong SAR, and
Mauritius. Across all specifications and subsamples, the estimated effects of innovation on
financial structure remain positive and statistically significant, enhancing the robustness of

the baseline findings.

A.4.1 Time-varying regional innovation leaders
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Baseline IV Capital IV Weighted IV Economic IV
(la) (1b) (lc) (2a) (2b) (2¢) (3a) (3b) (3c) (4a) (4b) (4c)
2nd Stage
Activity 0.582%#* 0.582%#* 0.583*#* 0.582%#*
(0.069) (0.069) (0.069) (0.069)
Size 0.162%** 0.162%** 0.162%** 0.161%%*
(0.036) (0.036) (0.036) (0.036)
Efficiency 0.545%** 0.545%** 0.544%** 0.543%**
(0.062) (0.062) (0.062) (0.062)
Weak IV Test
CLR 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001
AR 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.001
Wald 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Observations 1,129 1,125 710 1,129 1,125 710 1,129 1,125 710 1,129 1,125 710

Time period

Time FE
Controls
R-squared

1982 1982- 1991 1982- 1982 1991 1982- 1982- 1991 1982 1982 1991
2021 2021 2021 2021 2021 2021 2021 2021 2021 2021 2021 2021
YES YES YES YES YES YES YES YES YES YES YES YES
YES YES YES YES YES YES YES YES YES YES YES YES
0.172 0.150 0.202 0.172 0.150 0.202 0.172 0.150 0.203 0.172 0.150 0.203

The dependent variable is one of three measures for financial structure. The endogenous variable
is the number of patent applications instrumented with the regional innovation spillover instru-
ment and regional dummies. Columns (1a) to (1c) use the baseline IV. Columns (2a) to (2¢) use
the capital distance IV. Columns (3a) to (3c) use the weighted distance IV. Columns (4a) to (4c)
use the economic proximity IV. Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1.
Standard errors clustered by year in parentheses. AR and Wald tests follow Olea and Pflueger
(2013). See Pflueger and Wang (2015) for discussions of weak instrument tests and Finlay et al.
(2014) for Stata implementations. P-values are reported for CLR, AR, and Wald tests of weak

instruments.

Table A4: Baseline model using time-varying regional innovation leaders
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A.4.2 Drop extreme values

Drop large y

Drop small y

Drop large =

Drop small z

(la) (1b) (lc) (2a) (2b) (2¢) (3a) (3b) (3c) (4a) (4b) (4c)
2nd Stage
Activity 0.113%* 0.109%** 0.855%** 0.113**
(0.055) (0.052) (0.074) (0.055)
Size 0.148%* 0.077 0.182%* 0.148%*
(0.070) (0.048) (0.073) (0.070)
Efficiency 0.571%%* 0.571%** 0.733%** 0.571%**
(0.115) (0.115) (0.126) (0.115)
Weak IV Test
CLR 0.000 0.000 0.002 0.000 0.000 0.002 0.000 0.000 0.002 0.000 0.000 0.002
AR 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.001
Wald 0.038 0.033 0.000 0.036 0.109 0.000 0.000 0.012 0.000 0.038 0.033 0.000
Observations 1,125 1,114 693 1,119 1,097 693 1,116 1,112 691 1,125 1,114 693
Time period 1982- 1982- 1997- 1982- 1982- 1997- 1982- 1982- 1997- 1982- 1982- 1991-
2021 2021 2020 2021 2021 2020 2021 2021 2020 2021 2021 2021
Time FE YES YES YES YES YES YES YES YES YES YES YES YES
Controls YES YES YES YES YES YES YES YES YES YES YES YES
R-squared 0.040 0.179 0.004 0.013 0.201 0.004 0.146 0.186 0.203 0.040 0.179 0.004

The dependent variable is one of three measures for financial structure. The endogenous vari-
able is the patent applications instrumented with the regional innovation spillover instrument
and regional dummies. Columns (1a) to (2c) drop observations with large and small financial
structure (larger than three standard deviations from the sample mean). Columns (3a) to (4c)
drop observations with large and small patent applications (larger than three standard deviations
from the sample mean). Statistical significance: *** p < 0.01, ** p < 0.05, * p < 0.1. Standard
errors clustered by year in parentheses. AR and Wald tests follow Olea and Pflueger (2013). See
Pflueger and Wang (2015) for discussions of weak instrument tests and Finlay et al. (2014) for
Stata implementations. P-values are reported for CLR, AR, and Wald tests of weak instruments.

Table A5: Drop extreme values for innovation and financial structure
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A.4.3 Alternative standard errors

Activity Size Efficiency

(1) (2) (3) (4) (5) (6)

2nd Stage
Patents 0.113%** 0.113%** 0.148%* 0.148%* 0.571%** 0.571%**
(0.034) (0.025) (0.070) (0.066) (0.122) (0.090)
Weak IV Test
CLR 0.000 0.000 0.000 0.000 0.000 0.000
AR 0.000 0.000 0.000 0.000 0.000 0.000
Wald 0.001 0.000 0.035 0.023 0.000 0.000
Period 1982- 1982- 1982- 1982- 1991- 1991-
2021 2021 2021 2021 2021 2021
Time FE YES YES YES YES YES YES
Controls YES YES YES YES YES YES
Obs. 1,125 1,125 1,114 1,114 693 693
R-squared 0.040 0.040 0.179 0.179 0.004 0.004

The dependent variable is one of three measures for financial structure. The endogenous vari-
able is the number of patent applications instrumented with the regional innovation spillover
instrument and regional dummies. Control variables are in Table 1. Note: *** p < 0.01, **
p < 0.05, * p < 0.1. Columns (1), (3), and (5) are estimates using robust standard errors.
Columns (2), (4), and (6) are estimates using normal standard errors. AR and Wald tests
follow the procedures in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics;
see Pflueger and Wang (2015) for discussions of weak instrument tests in linear IV regressions
and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR, AR, and
Wald tests.

Table A6: Baseline model with normal and robust standard errors
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A.4.4 Winsorization

Activity Size Efficiency
(1) (2) (3)
2nd Stage
Patents 0.293*** 0.147%* 0.574%*%*
(0.083) (0.068) (0.113)
1st Stage
v -0.567F** -0.257%** -0.427%**
(0.108) (0.088) (0.135)
Weak IV Test
CLR 0.000 0.000 0.002
AR 0.000 0.000 0.001
Wald 0.000 0.029 0.000
Period 1982-2021 1982-2021 1991-2021
Time FE YES YES YES
Controls YES YES YES
Obs. 1,125 1,114 693
R-squared 0.035 0.178 0.213

The dependent variable is one of three measures for winsorized financial struc-
ture at 1% level. The endogenous variable is the winsorized number of patent
applications at 1% level instrumented with the regional innovation spillover in-
strument and regional dummies. Control variables are in Table 1. Note: ***
p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses are standard errors
clustered by year. AR and Wald tests follow the procedures in Olea and Pflueger
(2013). Multiple IVs yield extra CLR statistics; see Pflueger and Wang (2015)
for discussions of weak instrument tests in linear IV regressions and Finlay et al.

(2014) for Stata implementations. P-values are reported for CLR, AR, and Wald
tests.

Table AT: Effect of innovation on financial structure: Winsorized sample
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A.4.5 Drop financial centers

Activity Size Efficiency
(1) (2) (3)
2nd Stage
Patents 0.095* 0.172%%* 0.525%**
(0.048) (0.069) (0.114)
1st Stage
v -1.292%%* -0.258%** -0.422%%*
(0.238) (0.086) (0.129)
Weak IV Test
CLR 0.000 0.000 0.002
AR 0.000 0.000 0.001
Wald 0.049 0.013 0.000
Period 1982-2021 1982-2021 1991-2021
Time FE YES YES YES
Controls YES YES YES
Obs. 983 940 589
R-squared 0.157 0.162 0.224

The dependent variable is one of three measures for financial structure. The
endogenous variable is the number of patent applications instrumented with the
regional innovation spillover instrument and regional dummies. Control variables
are in Table 1. Note: *** p < 0.01, ** p < 0.05, * p < 0.1. Numbers in parentheses
are standard errors clustered by year. AR and Wald tests follow the procedures
in Olea and Pflueger (2013). Multiple IVs yield extra CLR statistics; see Pflueger
and Wang (2015) for discussions of weak instrument tests in linear IV regressions
and Finlay et al. (2014) for Stata implementations. P-values are reported for CLR,
AR, and Wald tests.

Table A8: Dropping financial centers
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