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AR TIX, Fiil=a v F 7 A L ZEGLE (COVID-19) D H AR TS KTV
xﬁaowf T 5. 2021 4E 3 ABIE, bAEICEIT D BRBEREE I
475,343 NIZEET 5. COVID-19 1%, DAEIT I THE R O ATHERRSCRZE ORI
IRENCH R BE2 52 TV, REMMEOMREER L L TCORMOER) %
COVID-19 DJEYLFEEL DOEIMNFE & O AHERE OB TR X 5.

COVID-19 1%, READONTIv 7 &2F|ZEIL, VarX - m7F U AK
LOPFEIC LA L, 2021 £ 3 A 28 HEE, 7/ u— L CRBEEIIIH 2. 77
BN, BREEEEBIIN 126 O ANICET LB NTH Y, FETKRKIELLEEK
LTV, XU TF 2 w70, 7 a— V7 R Gl b IRA 72 38 & O 3 IRYYE
DRIATZFET. 2020 /£ 3 A 11 H, HHRLREFEESIX, COVID-19 %27 m—/ 3L
NUTIv 7 ELTES L. 77, &) A7 EFBOBLETIX, X7 Ivy
VIR A G (2007-2009 4F) L RIBRIZV AT 2 v 7 VR ZIZET 5728, VA

TIvI VA EREETD.

COVID-19 723075 E & it i |2 5 2 T s BT R el fa K 0 I35k
<RDAHEMIIEETER. 29 LERTFORNEER, AT, DIE
OGO BEha 28 LT, g - SE/RI1IC COVID-19 BERIC 5 X ez
URSIHTHZ LR ET D, HIBIOW AN BIE, COVID-19 DRRYLhik
RILEBEF RN TR &E K Bp 0, F7=, BT — & 2NERERF RN ER S
THY, ZOx TEFEERONREEL TH 5 MM & OB 217 5.

EINFRE TIE, B DOT —X THhD E, 2020 4 1 ALIBEORE L LT, COVID-
m%@@@#L&n#%éb,%@WﬁiLw6#@£%%ﬁ,m5#®$¥
@ﬁkﬁofwé.%@%?y%yﬁﬁﬁék,%ﬁ%(m5@)ﬁ%%%<,

- TH¥E (162 14) , AT - ikt 97 1) , BE (89 ) THEL . &

I%%i%ﬁ% INFESE DIRZECRIFER OB X DD, TR IXEM D&
%-ﬁ%ﬁ@%@ﬁﬁ%v\awmq9ﬁ%@ﬂﬁ@%ﬁﬁi@w¢?,%@%
B2 BHIEL T o.



L7ehi o T, ARWFFETIE, Hulsldb SRR ORBIZEE & U T OHGEFE - ZEmE5
DOEEE A G L, FOEENZ-OUNT COVID-19 DEYLE B =R & o FH A iH
BIMEDBLENS ) A7 55, 2 2C, COVID-19 & O AER 2 /044 5 bk
T, (MR OHAENNLETHDH. BIE, COVID-19 PIMEREHT — & 1 LEBE F =5
IZEEFH STV D —TF, BRENIEBIOMMIEES T — Z IX AR I TV W,
HREEMRR eSS (33 EFEXSy) AR, Uikfes 2wk 5 ¥ DO ARLTE
TGy LTe, #RERIR - ERERIORMfE A AT 5. BIERGE RN L W
EFRE LT, dbifE, BER, TR, SO, IR, Zmik, 5T,
R, FeE bk, d JOMERM RO 10 #FHEMRICER T 5.

WRIZ, B RRAmFEEE COVID-19 D RYGLE BHMR & O AER M2 703 %
72812, Engle (2002) 3R L7222 & GARCH E7 L Z2E AL, BRIt
FHES (DCC) Z 31T 5. FHE OISR, DSED COVID-19 J&YLH T — & N HUE AT HE
72 2020 4= 3 HHAIDND 2021 4E 3 A K E TOHIMITIST, DCC 1L, HBENFIE &
¥MIZE>T, EHDLIWTADOKETHRE LD L IEAICKERNZHD
W2 TRy, < OFGEIR - EF TR I XA NV B R R oniz. UE—
RN = RATABR— L7 B L5 ERLCEREOFFERE, COVID-19 1285
ERSCIRR D =— X, B 5 VI AERIRREIC L 52 24EOFE R &, H
s EMICLOEBEITIIESETHD.

AWFZEL, DOOELRZEOREMN & COVID-19 EYLEEIEIMNZ & D DCC 2 45H L=z
T, BT 7 A T ARFRICEBR LTz, 5 1S, BBERFERI N 2R D] O R
FERAEBZE LR 2T on5. 5 212, COVID-19 ORYLyL K S BEZE 72 8 B T
B 2 B < RO EBOMNBEEH L L COABEMEEINEHE & COVID-19
YL E RN R & OB FAIFHE A, DCC 2625 & GARCH B /L&~ T U 2 7 45 Hr
L7 Th D, DCCIBEGIE RN AP HEIEICHR C 5 72 &, —EOFHE T
WMNzR LT, ZOHHIc XY, Husg - ZERBNIHRIMAENZ 9% COVID-19 D
WL UL T D ENAREL 720, N T 2 v 7 U 27 B#EO &R E R
L.



il a v 4 L ZREGYEE (COVID-19) 23
BRITTIGIC I TV X7 DoHT *

HE OERT

EE

AWZETIE, Hiila v F 7 A L ZEGE (COVID-19) O HARKRIGICRIET Y 2 71200V Ts
W3 5. 2021 £ 3 AHE, DHPEICBT 2 BREEEERE 475,343 NiciET 5. COVID-19
Z, OHEICBVWTEROAFERRSLEEORFEINCERZEELEZTED, R¥EMMED
REZH YL L TORMDZEE %, COVID-19 DY A7 5 X —&R—TdH 3P HRERER DO
ME L OMEHEBEOBATHRZ 2. mANC, HIEH 15 LIGEE 2 EEN R - EERICs
MU - BRI ME R IR T 5. i, BIrEmSAHHEEE (DCC)-2 £ & GARCH €7 4%
FHALT, DAEICBWT COVID-19 BEIE Lias 7z 2020 4 3 A2 5 2021 3 AR ET
DN B 3 A RkAliTER . COVID-19 #HiEREBOHEME L D DCC DHEFEIZDOWT
ANTT 5. ARIGLE, SR v G TICET 2 - EER O REEEBIM OB AT, K
RO ZE r COVID-19 DRELIERr OHEH#E Y 227 2 TSN T 2D THD, R~V F
3 v 7 T OBRTSG I OWMIICEIR S 5.

F—7— F: COVID-19; & itkilita%s; B et (DCC); 24 % GARCH.
JEL #%a— F: D53; G10; G28; C51.

* ARESE IR ETEA® 5 5 2 W EID 2020 FEERFFEBIAHIEE D S48 %2 21 CTHMi L MR DRIRTH 5.
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1 ELC®IC

Pl an > 4 L ZBEYYE (COVID-19 ; SARS-CoV-2 7 A4 LI & - THAE) 1X, REHOD S
VFIvIEBIERIL, YarX - AFFUAREOHE (JHU, 2021) ik bk, 2021 F3 H
28 HITE, 7 a— U TRBFEERIIN 2.77 BN, BEEEERIIN 126 55 ANET 280
Thh, HEETKEEZRKLTVS.

INREAEZETIE, B 3EE, $4bb, =vFIvy, TV¥TFIvy, BAXUARAYTFIy
I NS D, BRORZEIZ ZOIEFTHEMT 2. (r7FIv2id, 73y 7 8HEBL
TBRE RO, 7a— OV TR S A28 e RIE TP ED KT 2463 (Vynnycky
and White, 2010). 2020 % 3 A 11 H, tHFEEKRE (WHO) 1&, COVID-19 271 — Loy
FIvZY LTESLE. £/, &Y 2R 7EHOBIHETIE, SV 7 3y 7 HRERERK (2007
2009 4F) L ARRICTV AT I v 7 VR NIRRT 27280, YATIv I VRAIEERET 3.

COVID-19 xfik & LT, DAEBFIZSH E CRITHEOBOREFEM L TE /2. HiZERoH
SIMEICIZE 4 B DB D Lo CTE . FlziE, 20204E5 A 4 HO L ARHTIE, ZE5E=hi
B, Hif IV F AL NRET7EH 2D COVID-19 iRy U TORERB L REL -
DD, 2021 F 3 HRFFRIKCBLWTHHEFRZEIFELATORWL., —F, 77F LTS,
M2A14HIZ7 749 —tic, A5 AH 21 HIZRKH 7 1Ftte 7R b7 Atz LT
HERP RSN, [F2 A 17 H2 S BEREREE N U CATEENR SN, BEICHEAE L
V73w 7 TH5 SARS (EEAMEMREERERE ; SARS-CoV-1 A L RIZ L T, 2002 FicH
FERHOILEE 2RI L THAE) 2 MERS (MERS-CoV WA LRI X - T, 2012 FICHHETH
Y DT IFUPBHEINZP 501 L T, COVID-19 D7 7 F Vi35 %dD COVID-19 EH
TERMENCHAR XN 228, AL TE BT 27— ZHARNICIE Y 7 F Y HIRIEE D A TR,

2020 fE 4 A 7 H, ZEATEMHIZE—BHORZFERESEHAL, DOEBEHEIE 2 TKELL
KOFEDFERRICEI L T\ e RIAL. k72, F5H4H, BREIHO%RERIIED 5D UKHE
FEITZ2 VI aX Y bMIfEVy, BREAFEEESEHEHIC 1 PALEEIAE. L2LELES, H5H
14 Hicik, BAHERES I 39 BRI, ZOHEHLLOHEEECEFST 224 —MH
LA EN. [F5 A 25 H, ZEHTEMHEIE, THRAZRSHTEOSLDAT, DI 1 HAFTHRIT
PIRFNREEZ 2N TE. HRETADONE/RL) LifdAL, BEAHEES MR
N7z (HFT 2020 4E 6 A 13 HO HABEFEHE). Hig, #illanF v 4 L REMRIHED $M
6 A 24 HICBEILX N, LA LEDES, 20k, HEHEHITEX DR DOEEEETOWEICH 2 55
2 BGHERES 2 O BT T, ILHEIFH O R E T RRAE R 2N L .

2021 4 3 HARBIE, COVID-19 DREGHER DI D FAAIZIZ WD, DAEBUF D COVID-19
R E TS 5 2 2 1F, KFEOHWTIER . L LRA S, COVID-19 A3 EEmEERHIC

*LEE (2014) 1, T8 27 42465 3 VW3 —HOBEIC & D BERLL, EEREFCRARADOKEE L2578
EREEZRET S, SRy - RO 70 —%2RET2 VR 7] LEBELTVAS.



B2 72583 R SRR L D D20 KE L RAAREMIEEETERY. 25 LB TORNR
A, AT, bDOEOMATIGOEMEE L T, il - /R COVID-19 2R3
B2 758035 e BN 5. HIBHIOH S 51X, COVID-19 OREAAEAIRIAER
BRI CRE S BARD, 7, BET -2 ERRINCES SN TED, 2ot Td3EsE
HORBEERT D 2 (M OB 21T 720 TH 5.

7a— VU RHERTIE, FlZE, 2020 411 H 6 HEE, 2021 4 3 Ao b a X HEEOEHE
I 46% WD § 2 v PR GERMICIE, Zo%oFHELICED, —10.0% DD ICHE
F o). ZOEMIMO ABHEEERECL LU TEED, ZROTRL, HRAt, BIUEES
HEHZ 2 BEHEENOHBIHZKTH 3.

SRR EPNRER T, EEDTF—&XTAS L, 2020 4F 1 ARG LT, COVID-19 B
HEEIFEN 1,661 HFFRAEL, ZOWNIRI 1,526 tEOTENEEE 135 FoHEEFEILE R-oTW3. ¥
Mz vy 7Tclae, AL Q1514 PRDZL, B THE (162 1), w7 - ikl (97
), BEME (89 fF) THiL . B - THHEIIMANE « /NEIEOWRESLHIEHEOZEIC X 2130,
AR EM O G - FEHEORENKZ W (FET— 202, 2021)*2. COVID-19 D IHR
DRIZEZ DT, 20283 ms Bl TWaS.

L7280 C, ARIFFLTIE, HIsPBEREOMRIEAR L U CTOHGETIR - 3565 O MRAfiTEECE &k
L, ZOZEFNZOWT, COVID-19 DV X785 X — & — OF RS BIEINR & oM B HE B
DBEP SV RAZ0MT 5. 22T, COVID-19 ¥ OME % 55 2 ETlE, EEFIDMAE
BRETH B ZLIFE S IKIET, AT, COVID-19 B# 7 — & DHEFHX 9% & BT 205D
H3. Tibb, BE, COVID-19 BEFEHT — X IIHERREINCET X Tn 3 —F, #BERT
BRI OMAGITER T — X E ARSI TV, R TIE, HAFEMERMEL (33 #[X5) %
B, SRR T 2 REOARHFEM TR Uiz, #GEIFR - MR oML G55 %
TATF TN ERATS.

ARIFFUCER L B OB AT, COVID-19 QG R LA, A o SR E 3SR
MGEREF I T 5 COVID-19 O EIIOVWTEZREBELEFE TS, 25 LEMEEOHIC
&, FHHERET COVID-19 BEREZHOE S TTETED, £ OWEHE ITHARNEREZ MR
I TVWR WS ERDH S (Goodell, 2020). COVID-19 fEfkid, FE¥H - BREGEDAK S
T, R - BECEEIHA L TR DB R TIUIR SR WAFILEOME e WO MO T, A
RHEMT 5.

2 HiTIE, BIEIRDOL E 2 — %2175, 3HEITRE, KB THERT 207 Tu—F ¢ 7 —&RIZD
WTHETT 5. 48Tk, oMEREIR LR T 2. Rk, 5 EiTHmERN5.

*2 FHIEIC COVID-19 2MBIEEER L 2 5 7 Z e B Y HE D 2 WEREASRELDRD, BWEED 2 WIZFHHEF LI
FEolr —ZMNRLHoTWS. EAFEEB LA 1,000 THRHOEIED 7Y >+ OHR CHHEAIERH
AT S FiEHRE o 2EEEEFEEEHT, A 1,000 THU EOENEBHZEFNRE LTWS.)  LTWSIED,
FEELRIOENVEIENIBT UGG, BNEHEHZREHE LTV Y PERT0n5.

3 Z0IED, BEFFEHA, BE - V- 2A0ER R - RESRIR Y, SEOMD IR IEIEEZILNLD,
TFT—=ERX—ZXOBHELER T, ThoHEBENTRRVWOT, FROFEL T3,



2 XEkLEa—

BT 7 4 F 2 278 TIE, COVID-19 OREFHERMANZX, v 7 I v 7 BEOBEFREIE, 1
EATHIDNTOR D o7, N T Iy Z73< 7 e BCEN R E L RIS Mo~/ X ML
ATHZHDD, COVID-19 D XS ITEMBEFIC /B — A REEEL1-0FT V73 v 713l
EREL TRV, =7, BYIEX LTOXRY T I v 7O, ThFTRECOEZVIThh
TZTHD, Vynnycky and White (2010) i, BEIEOBHEETNVOEAFETH 2. T/, Kiss
EH (2018) W 3EMEA Y b =22 NLT, B FD2HE MDY AL ZADEIFICED  BREDBIE
ETNEMRNT 5.

NYT Iy VTR TIR RV, BEYEORBIEE 7 V2 M L &RiFsE, COVID-19 ok
JERLURET D %O fThbITE 7. il 21X, Kanno (2015) 1%, Susceptible-Infected-Recovered-
Dead (SIRD) €7V %M LT, HRSEMERKEZRODLERH S R T 21281 2 @3HBHEC DWW T
DT L7z, SIRD E7 W3, BEYEDHMBR 2T 7L TH % Susceptible-Infected-Recovered
ETMZHE (Dead) IREZIM L7286 DTH 223, Kanno (2015) 1Z5RITOMHEIRAE % Dead 1R
R L TERLE.

COVID-19 23E4E L 7= 2020 £ 5 2021 FIZ1 I3 TlX, €@t 7 » 4 F A0FICBVWTH, —
HOY v —Frzhbe UTREMIEN 2 2™, HHEICRO» DM PERINTNS. 0

DOOERE - THOMETE, B (2020) 1%, COVID-19 BHHEAWENCHENRKTH - /2
g, HEER, BLXOKRRIFORPEER (— b R, /e, Bl SEss, 2
BIXOERES) 12oWT, BREFER2 DFEERNC SR U 2R & BEE B (ABEE 0 BEE)
DR Z BT L. Kanno (2021a) 1%, AWZEDFER L 2 258 TH 5203, COVID-19 ik
FERF D HRZE S & BRGNS SR & O BIfRZ B A5 IHHRBE (DCC) RZ A& GARCH €71
2, 2020 4F 10 AR coMMIC BT 2 HEEBIMEZ 98 L7z, £72, Kanno (2021b) I3,
DHED COVID-19 BEHAE AR % SIRD EFALTEFALL, EFADE COVID-19 Dk
VARAZNRT R =R —DERFEERZHLAFH L, COVID-19 OBEFALRIRI L BEDEH Y R
7 OB MR v b7 — ZHERE T L.

E N OHKRTIG OB TIE, Goodell and Huynh (2020) 23 2019 4F 12 A 9 HA> 5 2020 4E 2
H28HETD 49 ¥MD7 7/ —< ) X —2 %54 L7z, Shehzad (&2 (2020) &, WL Z
7 GARCH E7 V%A L, COVID-19 i3 KE e HAOKATHIZ 2D O EEZEZ T\WE T
LEES2IZ LTz, Mazur 1E2> (2021) 1%, COVID-19 &K & 33 2020 4 3 H R ik
KfiBD 7 7 v > aROKREMRATH D7 + —< Y A% FE L7z, Akhtaruzzaman 135> (2021)

80 F Iy 24 Y ILTYF (HIND 252009 4205 2010 4EI2H 3 THRINCTITL, BAE 60.8 HHA, K
E D ABEEE 195,000 A5 5 402,000 A, HEEFEHEE 284,000 A& X303, HEBENOHEIRENTH 72
(Wu and Olson, 2020).

*5 | 213, Finance Research Letters, Research in International Business and Finance, 3 & U International
Review of Financial Analysis (filiid T 7HIEIT) REDPBETF SIS,

6 DUT SR FHEIC X 2 FATTH 2 2IEEP TR



&, FEY G7 HEEOKMINZEHEE O DCC 23, SR - JESREE % b3, COVID-19 HiR
HOICHRS RN L2 2 2 /R L7z, Zaremba 1372 (2020) 1%, FEBEEBIED N ADH 72 b ¥R
BORT T4 VT 4 BHEMEES Z ¥ %R L. Ashraf (2020) 1%, 2020 4E 1 A 22 H2 5 2020
F£4 A 17 HiZoMH T 2 64 ZE DO COVID-19 O HRRN— 2 DHEEBRPE R e SEHE KB &
Utk 7 — 2 2w, RS5O COVID-19 RS %Z#H#E L7z, Okorie and Lin (2021) &,
HATEHAD COVID-19 D7 5 7 R IHEHOEER HE L7z

3 g7 7O—-FTr—4%

AFZElE, DCCIcEED %, REEFMOMNIEL L U T ORISR BIFRMER D INZE R0 5
% COVID-19 DA %27 N 25HT 5.

31 g7 7O—F

WERREIEE  BEEARIEE (TOPIX) %R S % B3E DM 2 6 LT, #E TR AR
Breamd 5. BifE, TOPIX &b ERAEORETN %R TREWLKMIEL . LTiEbhTn
%. TOPIX 0B Hx5E, HAFSE 1 L3575 2 NERGERX28MTH D, 196841 H4 H
BIE ORHIFA%EZE 100 ¥ LRt X, LD 2RHiRgEs et xhTwd  (BHEGEZREG [P
2020).

7o, HGAFHEMFERL 33 FMHI1E, TOPIX % 33 EMICHME L -HRIEHERTH 2 (F8k A K 8). &%
B EMEB X A FIE O ERERTEICHEI D 4TF 2 2 2T, HREFRAIDFEMANCTHRE L
T RATHEE D BAFED ATRE L 72 5.

BE, HROBMIERO KSR, TOPIX, S&P500 FEHEAfiEE, KF AKX v Z7HEHEHED LS
12, WHEFRZECINE Lt Td 2. FHIfRETIMEST 2 2\ Z ik, LGk oRHiikiEs &
FHEIE, B 2HREROYEIEB ORI (AL R 380E. FRific ESRe s R X
n3.) O&FTE-CEHEINS. ZOBIEIE, FHER A TRMRAED TR L 720 %
FhoIZ, BERHICBIAMEL kEh 3. 20kD, EEL L TOMROMIRE1LERT.

KEAd ¢ 12U ZERETIR i, 60 j O SHRRMHEE Index; j DFTHEREIRN L 4 3.

Zkem,j Uit Pt

x SVijo

T, Iy B Py 1d, 20eh, BOTHEFABEKRECT e, RSt icBwT, HHEMR G, EME
JICETARE L ORMTH 5. SV, o R 0BT BERENFIR i, 36 j ICB#E L e oR
HEETH .

(1)

Index; j =

T Z OBPEEHEAINCFITERIBME AL TH 25, MR ELHARBES KA HABER AR Y, BUF
RERKD D 258 IEFE T LR 5720,



WENFEREMEGHEE  BIAREMERE (DCC) 23R T 272912, Engle (2002) 28R L7222
& GARCH €7V 2EAT 5. ZOETVEHENZLZERIFETLTH D, FEMNREDTRE
HOEAH H C R EEIMEICE S . DCC 22 & GARCH 7MW, SRMATREAEL ST %
EFNUALT B 72012, BEZEFOREFEROY A &> 1 ZE GARCH £ 7LD IEREL

BEMENT 2.
DCC £% & GARCH €71 Tld, DCC 3R TEHRINS.

 hie
Pijt = 7%
T, hie BEX hjje (4,7 =1,2,...,m,m: EREBDOED &, m x m OFELIHDKFHZE)
S EATA Hy ORARS T 1 28 GARCH #@FIZHEN, hyj, 3475 Hy OIENARLST O
IERERIE T H 2. pij .y FENEABRRICHES .
DCC Z2Z & GARCH 7V OiliE, U TD# D TH S (Engle, 2002).

(2)

Yy, =Cz, + ¢
€ = Ht1/2yt
H,=D!’R,D;” (3)

R, = diag(Q,)"*Q,diag(Q,) />
Q.= (1= A — MR+ MN& 18, +2Q,_,

T2, Yy ldmx 1 OEBEBRY ML (m: WEEBEBOED, xldn x 1 OMGZEHRZ bv
(n: BOIZEBOK), ClEm xn D5 A —2—(T5, HY'? 3RRZEB DL ITH H,
AV AF =P UTATH, v FERMSIFE—0MmIHED BN MV TH 5. Dy ZSMEEL
opy (k=1,2,...,m) ZMAKD LT 2HMAITHIT, of , 1FXXD 1 L8 GARCH €7 /MITHES.

Pr qr
Ui,t = exp(VpZk,t) + Z ale%,t—l + Z 51‘71%,1‘,4 (4)
=1 =1

T2, RINEITHLT, 9, 31X p DRI R—=K—=RT ML, zp 1 p x 1 OEFEE LT
ZHNRY ML, e BP0, B OEEME(L U7 #ELIE, o, 13 ARCH 9 X—X—, BXU b,
X GARCH RS XA —X—TH 5. p, & q, 1, FRLEHN ARCHIHY GARCHIHOD S 78TH %.
Ry SN BERHABITH (pij1)1<ij<ms & W& m x 1 OREMELTEZEN 2 b oL D, Ve, Q, H55E
51X RZ & DIELMAEABUTHIOMET, B A\ & Ay IZEAFRLMHBE O LS %
AT 2IFEDNRT A=K —T, 0< A\ + A < 1 Zifi7z 7.

Stata 17 %Zffi o T DCC GARCH €7 V% H#ET 2728, FHHEIcB1r %2 ARCH HOD py,
¥ GARCHHH®D g, EBUHOHE, BXLUOBREDMOIRE (ERSHD t 7HOFR) 2FRET 2
BN L. B2, ZERRIFET VORI 7 L3 X LO# T, Berndt-Hall-Hall-Hausman
(BHHH) 7 V3V X A %28HF 5. RARRERBUIZX 5,000 H, INHRFFEMED T X —X =137
7 3V MIZERET 5 (Gould 12727, 2010). FAHHEEMZERT 27012, ETLOBEK L LT,



COVID-19 @ 7 HEBEI I H MR OMI, 7 720 Uik 10 RO RAMTEER H XIGR R %2 7
N—T L TREET .

32 =%

BT —42 A%, DCC 2B T 2D 0B ART— 220 Br 35, ZOHMND
DIz, AR & Y% PEDOFITERRABZ AF T 27D 781 7+ 24D eol 7— X R—2H
fEHxN 5. TOPIX M3k 2020 4F 3 AKRIIE 2,169 115 5.

HEESS 188 oA, K, HEUcEPLTBY (BHE 68%), How s ¥EMOMRE
DAMDFITES 2 DEFHFICE SN S, —7, FHEHMUANDERFRICEVWTIE, YEMERHO
O MBREERE K L 2RISR O ZEH ¢ COVID-19 DREFE DO RHR ¥ ORRE X 2
HAAREL %, BAEEH 1 53T e LTREEr ORI N5, BEED &S5 REBOBES,
DT UDMEEIALICEF LTV EHLITHRY. L LEDNS, KREFTERIC ANWEEE S
352 eld, COVID-19 & 4azuso MK OMRMAED & OBtz HMES 2 ETRHTZ 280
WHIED—DTH 5 LITHELW.

SHRRIZ COVID-19 OFEIZ X D FIFED 2 WIFEEEINSBEVIAThRENZHEET S
A, Fr2, COVID-1912 X b FEAK = PR U7z TEE RN - sr L BNESE ) S T2
DIED, THEE - A7 V) CRAE 33 ERORX D TEY—L REICEEN3), HANE 33 EEDOX
ST FRECEEND), (7L )L - HE/NGEE) (33 EMOX D TIE, Zh2hfiiEsg e/
FEREICEEND) DN TS, O LIGHRAERBEORE T 2 ¥MEOBIE, 43 L b SGEEKIME
B33 ML ERIC—HT 2D TIERWVY, ERBEOIEMOIETDH 2 HEFHRTHEE 33 248 L ift
DUMHRETH 5. AN, COVID-19 OREAILADERNC EBRD IR X N 2 EHETH 5 B3
2t GGE 33 (2MOR A TRERERCEEND) DEFINTED, VI FULRERSRERTEL,
EfEom EpHFIN S, BEFGREEZE 1IORT. L— Mt AT 1E2550 BEAZREL,
RITGONEREDR T T 4 VT 4 RIEETRDZ L, 27.8% WO KT XA NEBEFENE SN,

#1: 2020 4E 1 H 6 H~2021 £ 3 A 31 HE o HXIGEEER O BEHHE =

ZH B Q1 Q2 Q3 Q4 FfE R
PRI % 2169 -1.45% -0.04% 1.30% 952.67% -0.01% 1.76%
AL 33 SRR 33 -0.92% 0.00% 0.98%  19.30%  0.04% 1.86%

A QL2556 Q41F, EAENE 1 WD S8 4 Mz RS,

BCOVID-19 7—% DbAEHEIF 2 COVID-19 BIE#iE T, 2020 4 3 Af»oR 5 A 7
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AfRo HIZ, EHEM I EREES (independent fiscal councils, independent fiscal
institutions) ZEA L 7ZEE, BALLd-2EE BT 3 MBS L CEESF O
Mzl L, EEfmHicNT 288218528 TH 5.

TN BAERERE X, 7 A U MBI 2ES TS (Congressional Budget Office, CBO)
REIND L 5T, BUFE IZMZOECHBUCEET 2 THl - RE2TTH5EBETH 5. i€
KD OIEL TV BEDEH 277, 2000 FFRLES  DETHZICEREI ATV S, filz
WEEEENT 2003 £ IS T RS (National Assembly Budget Office) #E%iEL, HF XD
2008 fFIC ARk ORI 2 AR L 72, P ERaiRIcRE S iz b o & LT, 2010 fFic
A ¥Y) A CHEINZTHEEMTF (Office for Budget Responsibility, OBR) 23MXFE 7 b
DELTETOLNS.

g5 Clk, Beetsma etal. (2019)D X 51, 7B 03 iE & BRI & D BIf% % &
R TN TFERICE > THLPIC LD ESRE I N TS, T 2T, Beetsma et al.
(2019) 1%, A7 B BOBEBA D G 1 28 BURE D IABCT- Il 0 B 2 Wl - 2 SRk 2 Ffo 2 L &
LI LT3, b LMl IEMECH L, MBUCEIS 2 AEFEMEZ BT 2 /5%, E
EBMOLEICOHDY, FMREMICEETHICOIFE L VWEEL2E25LEx2bN5.

Afacld, MrMBISBEOEZ L HEHICOWTBNAN L T, REE L LAREE L O
TOMBURAZ L L, »oEESF O RICOWTHEMT 2, UE%E x 72 LT,
HARICE T 2BEDORIFCO TS 5.

AREOFRIIL T oMY IcE LD 5N 5.

L JSZWBOERE & id, (1) MEREBEED T mEIC O W CTHER2AD ) T - X4 Lo Tl
ATV, (2) BRI D T SIS L CREZEA 5, (3) FFEEIC X o THIK
TN, v =ZooWEEZRORNKETH Y, v 7 uoMEL—
NS 2 WH RO, & 0D TBIFIC X 2 KB 72 Pl 2413 2 3028, G
ERRFFIIC L > TORER I LTV 3,

2. 2000 FEAAHPEELARRICEA L 2T, BREOEZSNMBUNSSSEL TEY, M
BERFICECEZED H Y, 4L OLABIFEHERESBI L Tws,. —J7, REL
Tz WHARDEEE, MBUINCIISEERHRICH 2 b D DINEHIHIEK I N TE
53, BUFEBERGE M LT T3,

3. BEE & RFKEE L o cEBESM (REIEFH) o@x % 2000 £ L 2010 £RT
g L 7254, EUMBENOKEE L 2010 FRICIEEB X Z 1%205 2%5 & ko
TWw3,
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EfESMOBn 2 BIZ L 5E, HOZMBOEE 2 3XiE L 2E <X, RexERE & T 2
EEMBLVET L T2 2 ed, Mz BEE %2 8% E L C I B L o PE - IR X
D3 LA, MBUCH 3 2 PERES I S, EESMRLENL 722 & DFELE L b
zonks., HEOHADEBEMIZA -V FA—T - avite—rosnrFdHoT
BN TEREL TS LEZOLNEDOD, HAITHD WOETOHEDBEEZHtl) 5 2 &
IARAIRETH A 5. LT 2L, wIhroFH CEESN LA 2 alRelk I3 PR T % 7
Vv, B Th AL, BEfERAMo ERIE (SR EREZE U MENR T4 v T
Tt oFE, EIEE ORI S EEEN BGOSR E ofl L o 2B Tv 7 m iR
FOEVELCHICD ADER KR LTS, MM BIEEDKRE X, MEEKOR
MEFRMEZET S TREROEBESMORENE D b TH T 2L, FERkoRFEE ik
EEZHEST2ERABIRT 22 icb2hndELLNS.

Lo L h, M7 MBHERE 72 U e B b 23 E LR Tld vy, EARWICiZ~ 27D
MEBGEE OIRIECTH 2 MBIV —A 235 > T, Z ORMEHEL FATNCHKE L, FHRICKRIES
% 7= OIFIE L MO BB T EM T S X 5. b LHATEAT 25AICR, ME
—VOFREDAARTH L, MEFHRICKD L ZEH V- %2552 20 O A E A &
NTW5H, HRTEZNABKRIML T, £33~ 7 0 oMBEEE ICBET 3 v — L %25
EL, TNz Iy P TAEHAREELZ LT, ZOBEREORKE - BilL21T 5 729
DOHEBA L LT, MV MBS ZKIET 5 X2 TH A ).

¥ 7z, HRSEEEO X 5 BRI - 72K, REIB R BAKESLH 2 15
TANAEHED X S oy T Ly 2 BRAE L RGA KT, MANANIESLETH L, K
Bz, 1990 ALY 0 MBUEESREE X, WAOSIH (REASH) 2&%EL Tkt o kb
R, MBGEEZAMAMICLTLE Y, BREWICHBINERERD L. 22 21, ¥nr
A IS 1T 2 PUReT, BUNF, 3 X OMZHBBEEE D 1775 1C O v Tl L 72 Portes
and Wren-Lewis (2015)Cix, (1) € ua£HIclib % 5 izl iT 23 BUFic 2o
EERHIGR, (2) ST BABBERE & BURF & A%EEE L CREMKEZ KL, (3) ¥uaFl R
L7z b IZMAEZEE L CHBEEZED 2, L) ZAF—L%REL TS, B
MSESOREOMA T R nz0icit, BFICKERADY 3 v 73T o 728581 ZBUF
BLXUOFRITLEET 22 —KTH S ).

b, FRICEWTE, B O O HEEZBOERT 2 ek bing, FRICHA
D X9 bt NERI O E L, fTBUF - B2 5 MR R T 2 2 L 03 E T ERE
IhES., —oofEL LT, BfToOHARBITED XS Ic, Bkttt z ogkiEikT
WHEE T 2 S L 2 REL 2w, 7277, TR R L L2 5a, HRCBUFEHR~D
T2 e ACHINEZ T BATEEME A D 3. £/, BUAIZGRE N 2 icificE 2 L 3R
v, EEAMMEERTE ), ChoDT Ay P ERET S X O RllERE S
Yinsg.
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JROZEABORREE & EE TS - ERREE E BAR~OBOR &R
R RFBARR I FITIER IR

1. IC®IT

AR B, wEM7 HBEEES (independent fiscal councils, independent fiscal
institutions) % &%E L7zEE, BEL &2 o2EE BT 2 MBI E X CEESFH o 8)
Mz L, EfEhHSIcNT2882/852L8TH 5.

MOTABHEES X, T AV A ick T 2 THA (Congressional Budget Office, CBO) I
REIND LS, BIFL IOV ETHBUCBES 2 THl - 25 21T 5B TH 5. 1€
KpOHREL T BEDD B /7, 2000 FRLUES C OETHZCHREI LW TWS, flx
IEREENT 2003 FFICiES THE (National Assembly Budget Office) #E%iEL, HFXH
2008 FICFAEk ORI Z AR L 7. HRERERRICERESI N b D L& LTid, 2010 4Fic
A FY) R CHEINZTHEEME (Office for Budget Responsibility, OBR) 23XFE 17 b
DLLTHETOLNS.

e, HARICIHEWTO MM BB D& 2 ko 3 A0 5. B2, FHH
(2015), FA/A (2015), JIlKE (2015) (2017), Hdv (2015), Koptis (2016), ik
(2017), =& (2017), RA (2019), @i (2020), XA (2020) L& TiE, *%

DA ZAEN L2, BALLEOREMZREML 05252 LT, HRICET MM

BB ZOWREEIC O W TER L T 5. S HICiRFRAK S (2019) 235#bi~DRE %

e 5 L7z 0, 2021 FIC3Mm IESEbGEE 2 b & L7z TN ITBAER R % 5 2 2 5
ROEEDOE] BERLEV T 24Y, MACEHSEBEDOH THELEZED TS,

Eio S b, &g (2017) LfEM (2020) <, MOZMBEEBE A HTER L 22 EIcs W T, &
SHTBROMBURIICOWTH T — 2 2B L CHIHE L CTWwb, 72 TlE, Beetsma et al.
(2019) D X 5 i, 7 HABEEBI D E%iE & MBCIRIL & D BAMR & FHERE AN FIEIC X o T
ST LB HESEHE SN T, 22T, Beetsmaetal. (2019)1%, Jha7 BABHEES ©
E DB O MBI O BEEZIH T 2R 2> e 2o LTwb, b LMK
T2 IERECH NI, MBUCBIS 2 RPEEEZ BT 2 #558, EESNOZEICO%HRY,
FERMICEBETGICOIFE L WEELZE2 5 HF 2615,

AfEclt, MTHMEBREOER L EEICOWTHEN L EC, XHEEE RHEE & oM
TOWMBURIL O ik, EfESHoB)mzBE L 72\vw, UEEEE x 7z LT, HRICET
BHRBEDORIFICOWTHHEMRL 72\,

* AR 2020 FEEW 5 b x MHIIFEMKO R TH 5. £/, T—2DNEOKIC, S, EiEH
&, REFEBOXKOXIERS.

* E-mail: miyazaki@econ.kobe-u.ac.jp
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AFROMKIZLAT 0@ Y TH 5, TITH2H T, WO 0ETHEEZEEE 2, T
BB D E K & B DR, BLUOZOMEICO WS 2, 5 3Hicly, HREH
FERLARRICERIE L 72w o DE L, REXKEETH 2 HAR L O cHMBHRI % kT 5.
H4ficiy, OECDEEEAZNRE L <, EE®M (RHASH) oBnz&EE & KXiEE
oS 5. F5HAROMmT T TH Y, HAOMBUIK T 2 HiEE b
H b,

2. MIZMBEB O ER L HH

2.1. BB O EE

TR AR I DT id, EAR (2017) T E LN TS X 51, Independent
Fiscal Councils (IFCs) 72 \» L (% Independent Fiscal Institutions (IFIs) 7z & D A3 &
NTW 5. HIH DML IMF 2, IMF ICATES 205 235 L 725 cE & LTHWw
LT 5!, Beetsma and Debrun eds. (2018) 1%, IFCs D Z &% MR B4 3
MRZTG I N7, BRI > TGEEIN T ARVWEMFKOEN ] L 2D ICTERL T
W5, —7, Koptised. (2013) 1%, % 1 FEICHBWT, MEBECRIEAIER ICH L W E 2 £/l
L ERONMBKICER T 2 ICHTz> T, 747 —F - vy F v 7RSI R T 566
1) 72 X ET AR I LEHECHHETE 2 T it R mvwe Lz BT, L witfo]
IFIs 1, [WMBESROZERME EBIFICX 2~ 7 naMETFHE %) T - 24 L CHERT
HTEDERING | L LTWBL [FHENR| TROMGEZ L& T 2ERkDAFHRE
PRI (audit) & ¥i7 2 5ilE, Koptis (2016) 45H3 2 X 51, i o FHl - #5H2H
5ZLTHY, ZDEKTEBDT AV HicEF S CBO D X5 ATl - 25 %17 5 HEE
IR BB & S A K 9. BAR (2017) chfilnohTwd XS, Ex ok
ERDD 2DTTIE RV, WO DETMRCEEEEOERZIEE 2 274 01E, M
SEMBOEIE, (1) MBEEEO SO W THEAD ) T - 24 2O TRl Z1T 0,
(2) FiLiHM S TVHEICIG U CRE 2 A%, (3) IEERIC X o T X 2 a2y
e, v ZO0DMWHERORWKBETH L L IO LHATELS.

22. BMBv—1 L DR L REORE S X UVHE
% { ® OECD E<ix, H'd (2011) ThE oo TWBED, MBI LB
RS, RuLImE2 T 272000 —1 (ML —L) 28 EU MEE % do00ciE A

U ffl 2 1¥ Beetsma et al. (2019) D32, U T O 4 + 2&Mo &
https://www.imf.org/external/np/fad/council/
2 Koptis ed. (2013) p.2 % &R,
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INTwk, ZOMBV—VOHINE ST L® 5% bIE, BUFMEHOHERTREN: %2
BIBc LS5, BB Miyazaki (2014)TlE, 1990 4E{R IS IAEOL — L % Fi8 1o i
ALTEA—R VTR =T v ENRE LT, WBOLV—VEAZICITHBUN 232K
EFL, BUMESGHERFAIREL o T2 2 L 2R L T 5, ML — it~ 27 v DB
EEHEZBHEOT 2700 FBRTH L LHMINL ).

L22L7d5 5, Wren-Lewis (2018) 7 & CTHIEfiEINTW3@ED, ~Z7 voMEr—
72 CRMBUR T ORI, £ BIRMEB O REE M2 2 L3 taThs i L
DAL o7z, & Db Koptised. (2013) THERENTW2EH, 2008 FEDY —~=
Voo 77V - XA OMHE I 2 FE L - IR EREHK IR, ZhE TIcMBOr— A2 0E L
Tz 3205, % ODEICE o TIFIs 23X 3 2L o7z, ERRIiC, R1icxed
e X9, MHReRERLAE, = —a v x%duld U2JeERENIEZ06m, BriE < b Hidla
EPHRNTEZZ b s, PREFICHRZRET 2EH 2255500, %
ClIF—MBIFOMEZ R E LT3, FUTIEH L b HLD Portuguese Public Finance
Council ® X 51, DR ECa vy v a3y, BRHEH#E (Public Private Partnership) %
TENRETET—AbAEOLNS.

ZoHT, flziEA F Y R T 2010 FICFRE X 7z OBR 1, MEDOHMERFATREMEIC DWW T
BEEL, M35 Cen®&BEMIonTsy, BEMmici: (1) REMBIEZ (Economic
and fiscal outlook) DEKE X UAK, (2) FHNCEET 2 FERMEEZ TV e H (Forecast
Evaluation Report) # /"% 3$ 5 Z &, (3) ERMEOFEGH:ICEIT 298 F— b (Fiscal
sustainability report) Z{EK 32 2 &, R pRkDLNLT B3 OBROHILL b b5
Lo, FHICESWTRIN R~ 2 v OMBOEE B2 Rl L 232C, ZOFME R
b LEAMEZ R L 72 B¢, FROWMEEDITI W) HT, HMiABERFEL 3525
Bov—n X0 b5 MBOEE 2 BRI T2 0 e BEHIN LS.

MM BEEBI DR & 2 fE#Hlo—o & L CRRMBTFHIAZE T o NS, LarLass, B
X DMBF Il LI LIERBINICR O b Th 5. e 2iE, HRo [HhREBORFM
BB 23] icowTid, fifee BT v EofERA LI LRI AT B
Beetsma et al. (2019) T, 7 MBI % 3% L 72 E <, BUR O BT B BUE 341
AbND T L EEESNZBELETHL2ICL TS, MY MHBHE 2 E T 5 2 LT, X
B e - MBF il 2z HE L, MBCEE 0 @&HEZ &D 2 2 &, v EET SO %
FElicohrnsdbFEZONLD.

SHAGEIC X BEEM 2R, B (2015), A (2017) SRA (2019) R EZMo L.
ez, ROV v BB & https://cigs.canon/article/20200914_5356.html
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K 1. B E O R7 I B

E4 WAL BREF RBEELGFHIEREDE PUE
T—RALSUT Parliamentary 2012 2013 R BUF
Budget Office
A= YT Fiscal Advisory 1970 2002,2013 — R BT
Council
NL¥— High Council of 1989 2006 — AR BUF
Finance - Public
Sector Borrowing
Section
R)Lx— Federal Planning 1994 — R BT
Bureau
h+4 Parliamentary 2008 — R BT
Budget Office
F Advisory Fiscal 2014 R BT
Council
agvE”Y Comite Consultivo 2012 o BT
para la Regla Fiscal
*TYR Fiscal Council 2014 2014 — AR BRT
FoI—4Y Danish Economic 1962 — BT
Council
IXkZT Fiscal Council 2014 — AR BT
74 >35> K |National Audit Office 2013 — R BT
of Finland
I5UR High Council of 2013 — R BT
Public Finance
2a—o7 Parliamentary 1997 2014 R BUF
Budget Office
FA Independent 2010 — R BT
Advisory Board to
the German Stability
Council
Xy Parliamentary 2011 2013 — R BT
Budget Office
NUHY— Fiscal Council 2009 2010 — AR BT
15 Public sector 1991 1995 — R BT
Directorate of
Parliament (Majlis)
Research Center
FAILSU K Irish Fiscal Advisory 2011 2012 — R BT
Council
A432)7 Parliamentary 2014 — AR BT
Budget Office
T=F Parliamentary 2007 2012 R RIBUFF
Budget Office
S LET Fiscal Discipline 2014 — AR BT
Council
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1 (k)

E# L 1ESE BEF | KARLGHEREDE R
JrT=T National Audit Office 2015 — AR BUT
Lo+t TILY | National Council of 2014 — AR BUT
Public Finance
E4% Malta Fiscal 2015 — AR BT
Advisory Council
A¥ Centre for Public 1998 o R FT
Finance Studies
*TS5o4 Netherlands Bureau 1945 — R RT
for Economic Policy
Analysis
TS24 Raad van State 2014 — AR BT
R)L— Consejo Fiscal 2015 — BT
RILEAL Portuguese Public 2012 2011 — B+ oMEE (B
Finance Council B&UA) +arty
Lav+AREE
L—I=7F Fiscal Council 2010 — AR BT
ILET Fiscal Council 2011 — R RT
F zaAX[/NF7F | Council for Budget 2011 — AR AT
Responsibility
m7I7UN Parliamentary 2014 — BT
Budget Office
E| National Assembly 2003
Budget Office
ARL Y Independent 2014 — AR AT
Authority of Fiscal
Responsibility
AT —TY Swedish Fiscal 2007 — AR BUT
Policy Council
OHUE Parliamentary 2001
Budget Office
14X R Office for Budget 2010 — BT
Responsibility
FTAUN Congressional 1974 R R F
Budget Office

HAr : IMF (2016) 3 X Uf Beetsma et al. (2019)ic3o %, FEEERK.

BL, MZHBEERIEMBOL — AV 2T 20 L MEMNITONE CLicEFERINE
v, HiR D Wren-Lewis (2018) 1%, #< £C [MBA—A7ZFTEIATHTH B & A0
L2Clro7z] ELTWwWah, MBAL—ABRHER O TIE AL, ©LAMBUV—L LS
WA BB e B 2 Bz T 2 L M R I N 5.
2LTATHY, HMICHTZMBEEBE O A% HETHIER W E WD

LICHERIRETHS ).
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3. HAELIFGAEDEIC I 5 BBCRILD LLEE

LUF T, 2000 SERAPEBELIBICEA S NETHE, TALT VYV, A XV R, F—2R
FZUT, AhFXBIONA Y ERHNCEY, EARITRIC I T 2 BRI BN & BURMEHS
e (Wb i GDP E) offx B+ 5.

FTTANT VI, poTEI—v vy FEEOF T MBURBEWE S L THIb
TWwied oo, 1990 FRHETH: O MBECEORE, X 1lad 55225 & 5ic, 2000 £
¥ CEBMBUI B FEFATH o2, L Lads, HRERGEHEEZ D 2009 12X
BN 250 GDP He ¢ R 72354 —12.4%, 2010 4F1213-29.7% £ CHEAL L, FHOMBGE
DfElE & 5 FHREICHi - 72, 2011 4£1C Irish Fiscal Advisory Council 233%i& & 41 CLAKE,
FEEEM BN I3 SGE LT, 2015 SELBRIZRFICER L CTWb 2 &b h 5. BIFELE
B o GDP H) 13, K 1bicd % X 51 2011 FE OB ER, 2012 4% v — 7 Ik
L, EED 2019 T 60% &, ¥ — 27X D P@ML TnwB bbb,

X 1a, EREMEABUNSZN GDP . (74425 v F)

B 1b. BUMHEB RSN GDP I (7 A Z v 1)
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I 2010 4EIC OBR A L 724 F Y RiconTlE, K 2a IRl Hic, EARN
TIIFEEEN A BUNZ 135 GDP L T-6.8%Th 72 d DD, RKEFICHEITH A\, 2018 4
& 2019 FIC I EBEIMBINE 0 H# 2 EK T 2 ICE-> T3, K 2b 2503, BUFERIZ
2016 4 F TIIBMEHCH - - b DD, 2017 FELUEIZD Lo EImICH 5 2 & 23D
5.

2a. FEEERIMBUNSZHN GDP H (4 ¥V %)

%,

2b. BUFHEFIREN GDP e (4 ¥9 %)

%
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B T TS BN TN TS TR N TN TS RS TS TN

HAF © w3 d International Financial Statistics

A—ZFZ Y 7 TlE, 2012 4EiC Parliamentary Budget Office 2353% & X 172, X 3a i b
% &5, REERICECTHEBOMBUIPCRARATERCH-o72b DD, fRAiCdEE
L, 2018 fFICIZITHM S BICE - T W05, L LARED, b bbb Loic, K
JAFfE RS AN GDP OB Icin L < v 3.
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3a. MBUSZN GDP . (A—Z FZ U 7)

3b. BUFEB SN GDP e (A—XFZ U 7)
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HAF © w3 d International Financial Statistics

715 Z'1% 2008 4E1C Parliamentary Budget Office #3%E L 7. b, HASREHED 7=
D, Kdahbh5 X 51T, 2009 F2 6 2013 4 F TREMNP B RT & 7o
TWwb, 201455 2017 FECREL AV LBFTHoDb DD, ZNLARFIFE TRE
HEich s, BUMEBEREICHZRIT 2 &, K4b IR L7z X 9 108 ATE# 13 FERE R B
N2 DEEAL & A —I1C LTINS B 5 72 DD, JEHFIC T 5 1THE » TREBTER S 25D
fHFICH 5 Z &b b,
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da. HEBERIABUNEON GDP e (17 %)

%
8

4b. BUFEHIRER GDP It (75 %)
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BEOEAEOH L LT, FAVEZEFZV., FAYOMHBHERETH 2
Independent Advisory Board to the German Stability Council (Stabilituitsrat) (% 2010 4FiC
REI NIz, M b5a200h5 X9, BEERD 2011 £ 5 F A 7 O FepER) I BN SO
GDP i —H L CTRFTH 5. ZAUTHE, X5b IR L7 & 9 ICBUFE B S b il L
Twa. FAVIZLIZULIZEU BICH T 2 MBOEEE L TEHE I 2 23, JOZ I BHER o
HESHBESICEHS Lz L idfmE R nwTh 5 ).
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Xl 5a. FEERIBABUNSZ GDP B (KA )

Xl 5b. BUfEG e GDP e (K4 )
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HiFF : W3 1) International Financial Statistics

RBICEAL TR VEOH L LT, HRZZEF 2w, HARZ 1980 FR#%F2 & i
DA TFRBLARE, MBI I —EH L CRETH S, 2D Lid, X 6a OFERER BN
%0t GDP lboB 20 b EAMT o2, EFRUELRHICH 2D 00, EREOHKETH
% 2019 fERf i T H X GDP b T-2.86%TH b, BEAEL B ) LI EITE C
Wz, Meb IR L7z KDL, BUMEBERS TP L TwEb DD, X GDP TR
=HEICiE 200% 2 A T 5. HIEEZRWMER cR2286, OECD %<l
2017 4ERER T3 GDP LT 130%38< &, HEBTRAZEA LV /NS R3A2 b0
D, WL O DSHEEE L L 2 5A IR REABUETH 2720, (KR LTIL Wit
BRI TH 25 2 L ITiIED D e,
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Xl 6a. FEFEMBAEUNST GDP e (HA)

-10

6b. BUMFHE# &N GDP I (HA)

%
250

200
150

100

) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ |
0
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DI EDMED &%, H7 BRI 2 %E L 2EDi3 & A T, BRARLNIEAD
HBHbOD, HEFHMBINEALEL THE I E8bhr s, BUFEFEREICONTD, v
— VRO ERL 2T AN T Y FOFIIMEGTH 2 L LThH, 13LALDETHEEFEL T
LIl DL, ZoZehkEEZL L, HROMBEE Ol & ENN T2 X% L ORS
QI 5.
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4. EESFICN T 25 HE

LUFClE, 2000 A (X LARRICShA7 P BB 2 328 L 72 19 hE & RERiETH 5 8 HE
ZXRIC, 2000 FFR & 2010 A e CEERH (RIHSH) O VL B L 72\,

K21k, R 1RSI NAFHUCHZ M BEEBI % 5% E L 72 19 7EEZ MR L LT, 2000 4
& 2010 R e TRINSHI O VFEEL KL 72, ZoR»H1E, BALLZEODIZEAY
T, 2010 ERICEEMEFBPETLTCHE b r 3. flzidhFs, F4Y, A=
—FY, BLUAFY RCONTIE, 2000 GFRE HEET 5 & EHTREIC > T 5.,

2. RWEH (FAfHE) oM Oz b BokBEHBIEiE )

2000 &£ 2010 A
F—2 kYT 5.719 3.483
h+ & 4.693 2.135
T4V R 4.385 1.501
75V 2R 4.352 1.750
N4 4.253 1.209
v 4.668 10.279
NUAY — 7.483 5.126
TALT VR 4.408 3.482
127 4.569 3.343
ShET 5.308 3.321
Ukrk7=7 5.247 2.787
Loy TIy 3.848 1.350
F58 4.349 1.490
FL kAL 4.487 5.191
FraOXANFT 5.267 2.370
BRE 5.530 3.081
Ry =T 4.443 1.497
RARA v 4.407 3.214
1F1 R 4.787 2.171

¥ EALIE%. T — &2 OHATIZ, OECD Economic Outlook. 2000 %3 2000 2> 5 2009 4, 2010 4
122010 FbMEL T — 2038515 2018 FF TOTHETH 5.
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L L7 6, 2010 FARFTPRICHBUERA BRI NAEZTALT VY, 41207, ¥Y v
¥, ALV, KA bAAD5HAE (b® % PIGS) iIK2oWwTliE, Uy RN
AD X ICH > TRIASHIDB ERLCnd 75 —2b5 2. 205 bHlz2IEFY v x TiE,
2010 41 Parliamentary Budget Office 233%E X 4172 D O D, 2013 FICHIEKIELH 0,
2015 412 1% Hellenic Fiscal Council ~¢ 8l I LT w3, 7AAL TV FBEXI LKL M AL
b, KLICRLZ & 1C 2010 FARFEHICHIESIES I N Tz, MBEKZEE 2,
TN BRSO REL 2D b o Iz mfEErnE Lo 5.

ZZT, Thod5 AEZRINL, o CHMRER TR UBMEZ L 2. Z DfbE
IR IIWCRLZEY TH S, ZOFER, PIGS #ER\W7-84, M7 MERER 0 3%E 133~
TOEBAEICEOTREHASHOKTZ 720 L A ERLVFEHRVICING. T,
2010 4EfLE 2000 FfR & T 14 AEO RIS O FIEDEZI S &, 2010 FFRIC I
2000 FfRE T 5 L, 2.6%FK4 v METLTWw3, 222, Zo0HROEIFHEHTIC
FETHDLZLxMERL TS,

#£ 3. REIEA CFAfE) ok (AZMEREBIHEvERE, Bk PIIGS)

2000 FEX 2010 F=£
F—=—ALZU7 5.719 3.483
h+& 4.693 2.135
747V F 4.385 1.501
77V R 4.352 1.750
RAy 4.253 1.209
INVHY — 7.483 5.126
ZhET 5.308 3.321
N Ny 5.247 2.787
V7 %7 3.848 1.350
T 4.349 1.490
FrxaRONEFTF 5.267 2.370
HE 5.5630 3.081
Rz =TV 4.443 1.497
4 ¥R 4,787 2.171

o HALIE%., T — 2 DHFTIZ, OECD Economic Outlook. 2000 4E4X 1% 2000 £ 2> 5 2009 4, 2010 4
RI1Z 2010 FbMEL T — 2035515 2018 FF TOVHETH 5.
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XIZ, IMF (2016) DFEDBERS <, HMZMBHEEZRE L T XTI nTws 7
ARXRFVE, AZRZxTA, HR, =a—Y—=JVF, /JAYx—, F=—JVF, Rux=
7, BLUAA R Lz, £413, DIE8 #EAEMNSRIC, 2000 e 2010 £ e
TREEISAHOFEELZ L T3, 2oR2 LI, FHELTHWARWVETD 2010 FR o
RHEASF1Z, 2000 FRELELERBZEET LTS Z b5, 2010 FERITiE 2000 FE1X
E0b24%FEA Y METLTEY, X3 OFHKREEDIHME 7255 S FiFs K %

W, b, RA4WRLZS B, HROGAERIHARBRITICE 24—V F A =T - avta—
NDOFECREIEMNO AR SN Cw b -0, EESMNSMECRZ KL Tw5 e
BT LISVEEWZ LICEETRETH S, —F, F—F v FPRuR=T Lotz
2000 FE{RIC A>T 6 EU IR L 721K EIC DO WX, F2 &R 31CRnL7-EE IR
T3 L RHESMOE TR/ NS W e 025, 2o ik, EUMBEEMNICE T,
M7 BB DR E O H A RS DB N EATHWE L ZRBT2HDTH 3,

K 4. RUISH CFafE) ol Rz BoBEREE E)

2000 F1€ 2010 &4
TARXZ K 9.068 5.830
= 6.859 3.178
B 1.450 0.522
Za—Y—IvF 6.190 3.840
IV — 5.034 2.252
R—=Z vk 6.590 4.071
AANRZT 4.647 3.160
AR 2.927 0.547

o HBATI3%. T — 2 oA, OECD Economic Outlook. 2000 4E{{ 1% 2000 4F 2> & 2009 4E, 2010 4F
{12 2010 EDDIEE L 727 — 2 A5 5N 3 2018 F £ TOEMETH 3.

5. ¥ LHA~DRE

AfEclt, HZBBHEERTIC O W THIAN L, 2000 FERFREDIEICERE L-EE2 R e LT
BN e OCBORHE S s 2 BIEE L, FiIcERE L 2E e 2 s & cEESH (B4
) o@x %KL 72, Eaimsalil Fo®EY Th 3.
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Lo M7 BRI & 1k, (1) MK T RMEIC O W THATE2 Y T« 24 LD TH
ATV, (2) FRIHE D TV HEIG L CTREZE A 5, (3) FFREIC X o THIK
SN PR L) =00 MEERONWEBETH Y, <7 omoMBr—
NS S MEE 2R, & Vb ITBUFIC X 2 2881 e Tl 20k 2 ¥R 28, 5
EREFAAITIC L o THRERI N TV 5,

2. 2000 AR ICHTER L 72 E T, BEOEBZONMMBUN A AEZEL T, M
BERFICHELUEZED B Y, %L 0GABIREERS B LTns. —J, REL
Tz HARDEEE, MBI 3SEERERICH 2 b D DINEIIEITEK T N TE
53, BUMHMEB RS S I Lkt Tn 3.

3. BEME & RERERE L ORI CHEEEMN (REEA) o@)% % 2000 ££LL 2010 £RT
te L 7254, EUMBEANOFEE L 2010 FRICEBSB L2 1%0 0 2%H L ko
TWw3,

EESM o8 285 L7256, MO MBI %2 &RE L 2ETlL, RxEE L HiRT 5
ERMAB I VKT L T2 Z &iE, M7 BEE % 5iE U CHBULE L 0B A - 1R X
DI L 7RG, MBUCT 2 PEFEEA I S, BEfESHALEN L 2 L DiEEL b
Rzaonks, Haficviinsz ki, HEODHADEGELAIZA AL FH—TF - av
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1 Appendix A

In this appendix, I theoretically explore the effect of the board monitoring on
the possible cash flow diversion done by the CEO. The CEQ’ spower over the
board, the unobservable effort decisions, and the private information he holds
have a lot of effects not only on corporate outputs but also on society. In this
appendix, I examine how weak board enables the incumbent CEO to divert
some corporate cash. Some cases of diversion are obvious (see for example,
Ivanovich and Hedges (2001) and White (2002)) but as stated by Noe (2009),
not all diversion are detected. Noe (2009) states “Some illegal diversion is not
illegal and not all illegal diversions can be detected simply by an audit by a
firm’s financial transactions. For example, a CEO who e e ¢ would not be
subject to any legal sanction. Yet, funds, which could be invested in productive
activities, would still be diverted.” Moreover, “For example, when managers
can be expected to divert 50 percent of the cash flow, the stock price with the
reputation effect is 30 percent higher than the predicted stock price based only
on the actual level of protection of minority shareholders” (Gomes (2000)).
Below I show that how board composition affects CEO monitoring and also
study how board composition is affected by the CEO. See also, Adams and

Ferreira (2007), Agrawal et al (2006), Beyer et al (2019), Byrd and Hickman
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(1992), Clutterbuck (1998), Hermalin and Weisbach (1998), Parrino (1997),
Raheja (2005), Rosenstein and Wyatt (1990), Williamson (2008). In this paper,
the board is either tough or easy board. When the board is tough, the CEO
finds it hard to divert cash, whereas eash board makes it easy for the CEO to

divert cash. Initially, the CEO’s bargaining power is given by ~.

VARIABLES Exogenous variables:

~ :initial bargaining power of the CEO;

vr,vE :the CEQ’s baraining power realized at the end of the first period.
Using this bargaining power, the CEO negotiates with the board at the begin-
ning of the second period. Note that even though vy and g are exonogenous,
the probabilities of 77 and g are endogenous. In other words, the CEQO’s
expected bargaining power in the second period is endogenous. To be more
specific, a1 (k1)yr + (1 —a1(k1))vE , the expected value of the CEO’s bargaining
power in the future is endogenous;

A :the inverse of outside monitoring. Larger A, the less outside monitoring,
implying that the CEO may divert the company money;

Yy, yr, - realized cashflow;

oy :probability of yz.

Endogenous variables:
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a1 (k1) : the probability of the board being tough, which is also the proba-
bility of CEO not diverting any money;

wi : the wage of the CEO paid at the end of the first period;

az(k;) where i = T or E : the probability of the board being tough to the
CEO in the second stage. This is also the probability of the CEO not diverting
any money;

ws; where ¢ = TorE : the wage of the CEO paid at the end of the second

period.

Timing: The beginning of the period 1: The CEO has bargaining power
~ which is exogenously given. The board with bargaining power 1 — + and the
CEO with bargaining power v Nash bargain and determine the CEQO’s wage
wy and the board composition k; that affects the likelihood of the board being
tough/easy on the CEO. The board type (tough or easy) is publicly observable.

The end of the period 1: The cashflow of the first period is realized. If
the board is easy on the current CEO, the CEO diverts excessive cash flow into
his pocket. If the board is tough on the current CEO, the CEO does not divert
the excessive cashflow. Regardless of the board type, the CEO receives his wage
w1.

The beginning of the period 2: The board type determined in the first
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period affects the probability of the CEO’s bargaining power in this period,
which is either vg (easy) or yr (tough), where yg > 7. Given this bargaining
power, the CEO and the board Nash bargain and determine the CEO’s wage
wy and the board composition ko that affects the likelihood of the board type
at the end of the period 2. In other words, wy and ks is function of ~;,¢ = F or
T.

The end of the period 2: The second cashflow is realized. If the board
is easy, the CEO diverts excessive cash flow into his pocket. If the board is
tough, the CEO cannot divert the excessive cashflow. Regardless of the board

characteristics, the CEO receives his wage ws.

Model

Backward induction Second stage payoffs
Players’ expected payoffs at the end of the second period:
The CEO’s expected payoff at the end of the second period is given as:

me2(vi) = {(1 — a2(k2))[Myn — yr) + w2 + az(ka) - wa} o +wa(l — op)

(1)
d(l — ag(kg))
Vi 7

where ay(ks) is the probability of the board being tough, hence (1 — as(k2))

is the probability of the board being easy, where as is increasing function of
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the board composition, a5(ks) > 0. The first term of (1) represents the CEO’s
expected payoff when the firm performance is high (yg) with probability op:
that is, if the board is easy with probability (1 — az(kz2)), the CEO diverts A
fraction of excessive cash (yg —yz,) into his pocket; but if the board is tough with
probability as(ks), the CEO cannot divert any cash into his pocket. Whether or
not the CEO diverts the cash, he always receives wy, The second term shows that
when the firm performance is low (yr,) with probability (1—og), there is no cash
the CEO can divert into his pocket, hence the CEO receives only ws. The final
term indicates the cost the CEQO incurs in influencing the board composition to
make it ‘easy’ for him. Note that d’ > 0, but the larger the CEO’s bargaining
power 7;,, the lower the cost of influencing the board to become ‘easy’ board.

The board’s expected payoff at the end of the second period is given as:

mp2(7vi) = [(1 — az(ke))(yr — w2) + az(k2)(yy — w2)low + (yr — wa2)(1 — on).

(2)
The first term represents the board expected payoff when the firm performance
was yg with probability og. With probability (1 — as(k2)), the board is easy,
hence allows the CEO to divert the cash. As a result, the board receives (yr, —

wsy). With probability as(k2), the board is tough, hence it prevents the CEO’ s

cash diversion and receives (yg— ws). The second term shows that the board
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receives (y — we) when the firm performance is y;, with probability (1 — o).

Assumption: Assumption Al:

B [2AE2Y gy 3

(ya —yr)on Vi 2 yL

The first inequality is the sufficient condition for %@ < 0 to hold. The second
inequality is the necessary and suffi cient condition that assures a3 > 0. These
conditions are more likely to hold if 1) the ratio of the cash flow under the bad
state and the expected increment of the cash-flow under the good state is large
enough 2) X is small enough, or in other words, outside monitors are functioning

well. Both implies that the benefit of cash diversion is not suffi ciently large.

(Cash diversion’s should not be too attractive or too easy for the CEQO.)

Nash Bargaining at the beginning of the second period: The board
determined in the first stage (tough or easy) and the CEO (yr or vg) negotiate
over the CEQO’s wage and the CEO’ saction that affects the likelihood of the
board being tough or easy. Note that the board plays different game depending
on tough or easy. I use generalized Nash bargaining for simplicity. Nash product

is given by:
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{{(1 —az(k2))[Myn — yr) + wa] + as(k2)wa} o + we(l — o) — d(l_@(b))} i

Vi
(3)
x {[(1 — az(k2)) (yr — wa) + az(k2)(ym — wo)] 0w + (yr — w2)(1 — o)} 7",

1=T,F.
First-order condition with respect to wsy yields

wh = (1— ) i(az(k;) — 1)+ Aoy (yn — yr)(ax(ky) — 1) (4)

K3

+9 {[(1 = as(k3))on +1 — oulyr + az2(k3)omyn]} -
First-order condition with respect to ko yields

ar(ky) =1 - W Z9)7n L+ ) )

From (5), I have az(kI) > as (k%) or k3" > k¥. This implies that if the board
is tough, the more the board monitors the CEO.

Expression (5) directly leads to the following proposition:

Proposition 1: The likelihood of the board toughness The larger bar-
gaining power the CEQ acquires during the first period, the smaller the likelihood
of the board being tough in the second period.

Furthermore, I obtain propositions regarding the CEO and the board payoffs:

_’75_



Proposition 2: CEO’s expected payoff The larger bargaining power the
CEO acquires during the first period (this means that the bargaining power is
realized in the end of the first period), the larger the CEO’s expected payoff in
the second period.

Proof:

Substituting (4) into me2(7:), I obtain

mea(vi) = vilaa(ky) + M1 — a2 (k)| (yer — yr)owm + vy — (1 — az(k3))?,

Differentiating the above equation with respect to ; and rearranging it with

(5), T have
drcz (Vi)
dvi
i ; das (kS
~ faah) + A1~ ax(E) (v v + e~ 1A — ) o
> 0. q.e.d.

Proposition 3: Board’s expected payoff The larger bargainig power the

CEO acquires during the first period, the smaller the Board’s expected payoff in

the second period.

Proof:
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Substituting (4) into wp2(7;), I obtain

mp2(7i) = (1= v)laz (k) + A1 — a2 (k)] (yr — yr)ou + (1= 7)yr

L= i
- (1 — az(k3))*.

Differentiating the above equation with respect to 7; and rearranging it with

(5) gives us

Chr]jli/iryi) = —[02(]41%) + /\(1 — a2(k%))](yH - yL)O'H —yr + ﬁ(l _ a2(k§))2
_'2A(1—‘VJ(yH’—'yL)o}{daZ§%é)
<0 q.e.d.

The inequality is from the first inequality in (A1).
First stage payoffs

Players’ Expected Payoffs at the end of the first period The

CEOQ’s expected payoff at the end of the first period is expressed as

o1 = {(1 —a1(k1))[Mym —yr) +wi] + ar(kr)witog +wi(l —owm)  (6)

d(1 — ay (k1)) N mo2(k1)
Vi L+r
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The board’s expected payoff at the end of the first period is expressed as

71 = [(1 —a1(k1))(yr —w1) + a1 (k1) (yrw —w2)lon + (yr —wi)(1 —ou) (7)

mr2(k1)

+ 1+r

)

where a; is increasing function of k1, o (k1) > 0.

mo2(k1) = (1 = a1(k1))me2(vE) + a1 (k) me2 (), (8)

mp2(k1) = (1 — a1(k1))mp2(vE) + a1 (k)72 (7). 9)

Nash Bargaining at the beginning of the first period:

{{(1 — ar (k)M — v2) + ] + ar(k)un} o + wr (1 — o) — SR ”02““)}

Vi 1+
(10)
{10 (k) = w00+ s ) s = )] o+ (= )1 = o)+ 2L

First-order condition with respect to w; yields

wi = (1—7) [i(m(lﬁ) — 1%+ don(yn —yo)(ar (k) —1) -

”?(kl)} (11)

+7r

+ 7 {[(1 —ai(k1))og +1—oulyr +ai(k)ogyn + Tr

First-order condition with respect to k1 yields (In order to derive the estimation

equation, I assume that d(-) = (1 — a)?.)

ar(ky) = 177(3/H —yr)ou(l+ )\)+7fc2(’YT) —7mc2(vE) — [mB2(vr) — TB2(VE)]
1(k1) = 5 T, )

(12)
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Expression (12) directly leads to the following proposition:
Proposition 4: The likelihood of the board toughness The larger the
inital bargaining power of the CEO, the smaller the likelihood of the board being

tough in the first period.

Furthermore, I derive the following propositions regarding the CEO and the
board expected payoffs.

Proposition 5: CEO’s expected payoff The larger the initial bargaining
power of the CEO, the larger the CEQ’s expected payoff in the first period.
Proof:

Substituting (11) into w¢1, I obtain

7TC2(]<11)
147 °

me1 = ylar(k1) + A1 — a1 (k1)) (yr — yo)om +vyr — (1 — ar (k1)) +
Differentiating this equation with respect to v and rearranging it with (12),
I have

dme
dvy

= lar(k1) + AL = ar(k))(yr — yr)on +yr

+ {29y —yr)ou + mo2(vr) — To2(VE)

n mo2(yr) — To2(VE) — [TB2(r) — TB2(VE)] } day
147 dy

> 0. g.e.d.
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Proposition 6: Board’s expected payoff The effect of the inital bar-
gaining power of the CEO on the Board’s expected payoff in the first period is
ambiguous.

Proof:

Substituting (11) into mp1, I obtain

mp1 = (1 = )[a1(k1) + A1 — a1 (k1)) (yer —yr)ow + (1 = 7)yr

l—~

5 mp2(ki)
5 (l—al(kl)) + T+r .

Differentiating this equation with respect to v and rearranging it with (12), I

have
drpi = —[a1(k1) + X1 — a1 (k1) (ygr — yr)ow —yr + i(l _ al(kl))2
dry 72
+ A=A =Nyr —yr)on +2(a (k) — 1)1_77 + mp2(y7) — TB2(VE) dail(vkl)

—7,

Proposotion 7: The relationship of al and a2

1) If the board was revealed to be tough at the end of the first period, the
board is more likely to become tough in the second period.

2) If the board was revealed to be easy at the end of the first period, the board

is more likely to become easy in the second period. But this holds only when
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the following condition holds: the effect of the change in the CEQ’s bargaining

power has little effect on both the CEO and the board payoffs.

Proof:
Because of v < v < vg, mo2(yr) — o2 (vE) < 0 and wpe(yr) — wpa(vE) > 0,
I obtain

ag(k‘g) > al(kl) or kg > k.

This means if the board is tough in the first period, the board is more likely to
become tough board in the second period. In other words, if the board is tough
in the first period, the board independence becomes larger in the second period.

However, I need to have more assumptions to obtain as(kf’) < a1 (k;).

Mathematical Appendix 1. Derivation of w} and as (k)
Taking the logarithm of (3) and differentiating (3) with respect to w} and

k%, 1 obtain

Vi L—vi
ror(v) () 0, (A1)
{~\war — ) + whlab (k) + ab (k§)eh } o + 21280 gy 1
" mo2 (Vi) (A2)
+ (1 _ 'Vi) [_(yL — w2)a/2(k2) + (yH - wg)aé(k‘g)] oy
mB2(7i)

=0.
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Rearranging (Al) and (A2) yields (4) and (5).
dm i)
e

2. The sign o

Substituting (5) into d”%@") and rearranging it, I have

drpa (i)
dyi

1
= —(yu —yr)on —yr+ (yu —y) (cu)* 1+ A5 (A =3A)7i+1+2A].
Given the latter half of Assumption 1 that % > (yg — yr)om (1 + A), it follows
from the former half of Assumption 1 that d”%g” < 0.
3. 1. Derivation of wy and a;

Taking the logarithm of (10) and differentiating (10) with respect to wy and

k1, I obtain

1 —
LT (A3)
TC1 TB1

{~Myn — yr) + wild; (k) + ab(ky)wi } opr + 200 gf (k) 4 Teally)

TC1

g
(A4)

[~ (yr — wa)a) (k) + (g — wa)a) (k)] o + "2

TB1

+(1=7)

=0.

Given gy (k1) = aj(k1)[ro2(vr) — To2(vE)] and 7y (k1) = @ (k1)) [TB2(vT) —

mp2(vE)], rearranging (A3) and (A4) leads to (11) and (12).
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2 Appendix B

In this section, I theoretically derive the relationship between the manager’s
position and his stock award compensation and the relationship between the
manager’s position and his earnings management strategy. To this end, I sim-
plify the multi-period or the infinite horizon model of Beyer, Guttman, and
Marinovic (2014) down to a single-period model, and incorporate the resulting
model into the manager’s compensation contract.

Consider a firm that generates aggregate earnings 6. 6 is given by

9:90+€,

where e ~ N(0,02).

After the realization of 8, the firm’s manager privately learns the realization
of 8 and reports it as r to the market. Although the manager can manipulate
the report (r # 0), he incurs a personal manipulation cost by doing so. I assume

that the manipulation cost is represented by

c(r—60—mn)?
2 b

where ¢ is a constant parameter, and 1 ~ N(0, 0727). The realization of 7 is also

privately observed by the manager. Note that the coefficient parameter of the

manipulation cost, ¢, becomes smaller when the manager has a stronger position
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inside the firm.
Given the manager’s report r, I assume that the stock price takes the fol-
lowing linear form:

p = o+ a(r —b),

where « is the sensitivity of the stock price, and b is a constant parameter. This
implies that the stock price is higher as the manager reports the higher earnings.
Thus, equity holders want to induce the manager to report the higher r. In the
subsequent analysis, I assume that po + a(fp—b) > 0. This assumption ensures
that the stock price is positive if the manager reports the average value of 6.
To induce the manager to report the higher r, equity holders need to grant a
part of the stock to the manager. Let $ denote the ratio of stockholdings given
to the manager, and w the fixed wage to the manager. Then, the ex post payoff

of the manager after the realizations of 6 and 7 is represented by

c(r—0—mn)? c(r—0—mn)?
517—%—10:5[/104‘04(7“_5)]_%_“}
The manager then chooses r to maximize
—h— )2
mgxﬁ[uo—i-a(r—b)]—u—w.

2

The optimal reporting strategy of the manager, r*, is then

Ba

rr=0+n+—.
c
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Equity holders need to choose § before the realizations of 6 and 1. The ex

ante payoff of equity holders is expressed by
E[1-p8)p—w]=E{(1—p)[po+a(r—b)] —w},

where F' is the expectation operator. To induce the manager to participate in

the firm, equity holders also need to consider his participation constraint:

E {m3x5 o+ ar — by — ST =0=m° w}

2
= £ {ol+at o) - L

Z W(Jv

where W is the manager’s outside option.

Now, the maximization problem of equity holders is represented by
maxE {(1 - ) [po + a(r” —b)] —w}, (2)
subject to

E{mM+avﬂwn— —w}th 3)

Given that the manager’s participation constraint is always binding, it fol-
lows from (1) that this maximization problem is reduced to

Bay2
mng(l—zﬁ) Mo+a(9+n+ﬁ7a—b) + (5)

+ Wh.
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Solving this maximization problem, I obtain

—5—;(%%0—1)). (4)

W =

B =

It follows from (4) and po + a(fp —b) > 0 that the manager’s stock award, 5%,
is greater, the stronger the manager’s position insider the firm (the lower ¢) and
the smaller the firm’s expected aggregate earnings (the smaller 6). However,
the effect of the sensitivity of the price in response to the manager’s report, «,
is ambiguous. This is because the higher « increases the manipulation cost for
the manager via an increase in the earnings reported by the manager, although
it increases the stock price directly and indirectly through an increase in the
earnings reported by the manager.

Using (1), T also specify the expected revenues from the stock award for the

manager, II,,, as follows.

Iy = EB" [t + a(r™ — b)]

fro

= Eg* ,LLO+04(9+7]+ B

) (5)

It again follows from (4) and pug + «(6p — b) > 0 that the expected revenues

from the stock award for the manager, II,,, is greater, the stronger the manager’s
position insider the firm is (the lower ¢). However, the effects of 6y and « on

II,,, is ambiguous.
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Furthermore, substituting (4) into (1), I obtain

s 1 o 2/
r_390+5+n+3c 3(a b). (6)

Equation (6) implies that the manager reports the higher earnings, the stronger
the manager’s position inside the firm (the lower ¢), the larger the firm’s ex-
pected aggregate earnings (the larger 6p), and the larger the sensitivity of the
stock price in response to the reported earnings (the larger «).

these findings are summarized by the following proposition.

Proposition 1: (i) The manager’s stock award is greater if the manager’s
position inside the firm is stronger and the firm’s expected aggregate earnings
are smaller.

(ii) The manager’s expected revenues from his stock award are greater if the
manager’s position inside the firm is stronger.

(iii) The manager reports the higher earnings if the manager’s position inside
the firm is stronger, the firm’s expected aggregate earnings are larger, and the

sensitiwity of the stock price in response to the reported earnings is larger.
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This study examines the macroeconomic effects of monetary policy in Japan. We
apply the new identification strategy proposed by Bu et al. (2021) to the Japanese case
and estimate monetary policy shocks that bridge periods of conventional and unconven-
tional monetary policymaking. We show the macroeconomic effects of monetary policy;
a contractionary monetary policy shock significantly decreases output and inflation rates
even under the effective lower bound. However, because the shorter-term and longer-
term nominal interest rates are already close to zero, the magnitude of monetary policy

shocks on the macroeconomic variables is modest.
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1 Introduction

This study examines the macroeconomic effects of monetary policy in Japan. Iden-
tification of monetary policy shocks under the effective lower bound (ELB) has been a
central issue among macroeconomic researchers as well as central bankers. The exist-
ing literature on unconventional monetary policies mainly examines the magnitude of
monetary policies on financial markets. As Kuttner (2018) and Dell’ Ariccia et al. (2018)
show, a preponderance of evidence suggests that forward guidance and quantitative eas-
ing have succeeded in lowering long-term interest rates. D’ Amico et al. (2012), Gagnon
etal. (2011), and Hamilton and Wu et al. (2012) estimate the effects of quantitative easing
(QE) by the Federal Reserve on lower 10-year term premiums. Swanson (2017) uses the
data on intra-daily frequencies to separately identify the forward guidance and asset pur-
chase program components, which are conducted by the Federal Reserve. Arai (2017),
Eser and Schwaab (2016), Ghysels et al. (2016), and Krishnamurthy (2018) examine the
effects of unconventional monetary policies by the Bank of Japan and European Central
Bank on government bond yields. Inoue and Rossi (2019) examine the exchange rates
of the U.K., Europe, Canada, and Japan and show that tightening monetary policy in a
conventional period generally leads to the appreciation of a country’s nominal spot ex-
change rate. There is a consensus among researchers as to the accommodative effects of
unconventional monetary policies on financial markets.

However, the existing studies provide scant evidence on the macroeconomic effects of
unconventional monetary policies due to difficulty in identifying monetary policy shocks.
The few exceptions are Nakamura and Steinsson (2018), Hanisch (2017), Kimura and
Nakajima (2016), and Koeda (2019). Nakamura and Steinsson (2018) examine the effect
of QE by the Federal Reserve. Although they investigate the macroeconomic effects of
QE, their approach is based on financial market measures. Hanisch (2017), Kimura and
Nakajima (2016), and Koeda (2019) investigate the impacts of unconventional monetary
policy by the Bank of Japan. They show that unconventional monetary policy shock has
a significant effect on the output gap, whereas they report mixed evidence as to whether

expansionary unconventional monetary policy shock increases inflation rates.
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Based on the new and simple approach proposed by Bu et al. (2021), we identify a
unified measure of conventional and unconventional monetary policy shocks from daily
changes in the term structure of interest rates. While identification strategies in the liter-
ature, such as Hanisch (2017), Kimura and Nakajima (2016), and Koeda (2019), depend
on the outstanding balance of current accounts held at the Bank of Japan and (or) mone-
tary aggregates, our strategy to identify shocks utilizes information on the term structure
of interest rates. Thus, it focuses on the interest rate channel. The reason why we use
information on the yield curve instead of monetary aggregates is because the chief trans-
mission mechanism of monetary policy is the interest rate channel, even under the ELB.
For example, forward guidance aims to lower longer-term interest rates by promising to
keep the future path of shorter-term interest rates at virtually zero for a considerable pe-
riod of time. Government bond purchase program can push the bond prices higher and
lower the longer-term interest rates. The provision of liquidity, via current accounts held
by the Bank of Japan, aims to facilitate the flow of funds to firms that face a severe busi-
ness environment or difficulty in obtaining funding. Because it increases in the excess
reserve in a timely manner, the Bank of Japan seeks to avoid the excess volatility in key
policy rates to ensure the interest rate channel is functioning well.! Inflation goals are
another approach to influencing the interest rates. In December 2009, the Bank of Japan
clarified medium- to long-term price stability, which is in a positive rage of two percent
or lower. Such an announcement can lower (real) interest rates by increasing inflation
expectations via the Fisher equation. Because the policies conducted by the Bank of
Japan under the ELB as well as during the “conventional” period aim to lower interest
rates and to ensure the interest rate channel functions well, our identification strategy for
measuring monetary policy shocks utilizes information on the term structure of interest
rates.”

Using monetary policy shocks, identified from information on the term structure of

interest rates, we examine the macroeconomic effects of monetary policy in Japan from

I'This view is repeated in speeches by the board members. See, for example, Fukui (2005).

%Inoue and Rossi (2019) also adopt a similar approach; they utilize information on changes in the yield curve
to identify (un)conventional monetary policies, using a functional vector autoregression (VAR) approach.
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1999 to 2011. We show the macroeconomic effects of monetary policy; a contractionary
monetary policy shock significantly decreases not only output but also inflation rates even
under the ELB. The dynamics of output and inflation rates in response to a monetary
policy shock conforms to macroeconomic theory. However, the magnitude of the shocks
is small because the policy rates are virtually zero. Thus, the macroeconomic effects of

monetary policy shocks are statistically significant, but they are modest.

The structure of this paper is as follows. Section 2 shows the strategy for identifying
monetary policy shocks. Section 3 explains the structural VAR model we use and shows

impulse responses to a monetary policy shock. Section 4 concludes.

2 Identification of monetary policy shocks

Our identification strategy uses the daily change in the term structure of interest rates
rather than the change in the size of the central bank’s balance sheet. We do not use the
excess reserve, which the Bank of Japan targeted as a main policy indicator before March
2006. While the Bank of Japan adjusted the level of excess reserve and purchased the
government bonds from 2003 to 2006, the bank’s intention seems to have been to enhance
the interest rate channel. For example, the bank provided forward guidance, which it
called a commitment policy, to lower the longer-term interest rates.> Asset purchases in
government bonds also aim to lower longer-term interest rates. As for increases in excess
reserve in a timely manner, the bank attempts to avoid excess volatility in key policy rates
to ensure a well-functioning interest rate channel. Because the bank consistently tries to
lower longer-term interest rates and maintain the interest rate channel under the ELB, our
strategy for identifying monetary policy shocks uses information on the term structure of
interest rates.

Our identification strategy follows Bu et al. (2021). The basic method for identifying

3In October 2003, the bank enhanced monetary policy transparency to clarify its intentions regarding the

future path of monetary policy.
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monetary policy shocks is as follows.*

AR5y = ag + e + 1y,

where AR5, is the 1-day change in the policy indicator around the monetary policy
announcement at time ¢ — the daily change in the 5-year Japanese government bond
yield, oy, is a constant; e, is the monetary policy shock; and 7; denotes factors orthogonal
to the monetary policy shock.> We allow 7; to include idiosyncratic noise specific to the
5-year interest rate as well as noise that is common to the entire yield curve.

We extract monetary policy shocks e;, using a two-step procedure. First, we estimate
the sensitivity of each yield to monetary policy shocks through time-series regressions.
We assume that the influences of monetary policy shocks are reflected in the develop-
ments of zero coupon yields with maturities of 0.5 to 20 years. Each yield is also influ-

enced by noise orthogonal to monetary policy shocks:

AR; = a; + Bies + €4, (1)

where AR;; is the change in the zero-coupon yield with i-year maturity and ¢; ; is the

idiosyncratic noise for AR; ;. Equation (1) can be written as:

AR;t = 0; + BiARs 1 + &i ¢,

where &;; = —fin; + €;; and 6; is a constant. According to Bu et al. (2021), we use

“We use the daily data on zero coupon yields, which are estimated by Kikuchi and Shin-tani (2012). As
discussed below, the data from 1999 to 2011 is available. That is why our analysis does not cover the years after
2011.

SWe think that it is reasonable to assume that the monetary policy shock is identified by decomposing a
change in 5-year interest rates rather than 2- and 10-year bond yields during the sample period from 1999 to
2011. First, 2-year bond yields are nearly zero during the QEP period from 2001 to 2006. Because there is little
variation in 2-year bond yield during the period, monetary policy shocks are not sufficiently well identified to
influence macroeconomic variables. Second, 10-year bond yield may not be a policy target. Before the Bank
of Japan introduced “Yield Curve Control” in 2016, it officially announced that central banks can control short-
term interest rates but not long-term interest rates at https://www.boj.or.jp/en/announcements/education/oshiete/
seisaku/b41.htm/. Because “Long-term interest rates’ has conventionally been interpreted as 10-year bond yield,
we think that the Bank of Japan does not aim to directly influence 10-year bond yield at least until 2016. This is
why we believe that 10-year bond yield is not appropriate for identification of monetary policy shocks.
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instrumental variables to estimate unbiased [3;;
[AR; ] = o + Bi[ARs | + i, ()

where [AR; ;] = (AR, AR;t) and [ARs5 ;] = (AR5, ARg’t). AR5 and AR5, are,
respectively, the 1-day movement in the policy indicator around a policy announcement
by the Bank of Japan and the same event window one week before the announcement
day. We exploit the fact that 3; can be estimated by an instrumental variable AR!" =
(AR5, —AR;t) for the independent variable. The appendix shows that AR are valid
instruments for estimating Equation (2) under the assumption that on days of monetary
policy meetings, only the variance of monetary policy shocks (e;) increases while that of
the noise remains unchanged, following Rigobon (2003) and Rigobon and Sack (2003).
Second, we obtain monetary policy shocks using 5; which we estimate in Equation
3).
ARy = a; + "m0 4 vy i =10.5,1,1.5,2, -, 20, 3)

aligned s the measured monetary policy shock.

where e

We estimate the coefficient, 3;, using the data on zero-coupon yields provided by
Kikuchi and Shin-tani (2012). Because the data ranges from 1999 to 2011, our analysis
is limited to the periods before December 2011. It should be noted that the period from
1999 to 2011 is almost under the ELB. In fact, the Bank of Japan introduced the zero
interest rate policy (ZIRP) in February 1999 and the target policy rate was virtually zero
until July 2006.° Although the policy rate was set to 0.5% after July 2006, the level
of the policy remained very low.” In response to the Global Financial Crisis in 2008,

the Bank of Japan decreased the policy rate to 0.1% and provided massive liquidity to

facilitate corporate financing. After 2012, the policy rate fell below zero because of the

®While the ZIRP was temporarily terminated in 2000, the policy was changed to a quantitative easing policy
and the policy rate was lowered to zero in 2001. Hanisch (2017), which examines the effect of unconventional
monetary policy by the Bank of Japan, takes the subsample before 2001 as the ‘QE period’.

"Hanisch (2017) also takes the subsample from 2006 to the Global Financial Crisis as the ‘QE-period’
because the target overnight call rate did not noticeably depart from the zero lower bound in this intermediate
period.
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negative interest rate policy. Figure 1 shows the development of the target overnight call
rate after 1985. It shows that both the longer-term and shorter-term nominal interest rates
are virtually zero and that the sample period from 1999 to 2011 is almost entirely under
the ELB.

Figure 2 depicts the development of a monetary policy shock which we identify using
Equation (3) and Table 1 shows its basic statistics. The figure and table show that the
magnitude of the monetary policy shock is very small. The maximum and minimum
values of the shock are 0.072% and -0.035%, respectively. The small magnitude reflects
the fact that the Bank of Japan had already decreased the policy rate to almost zero
percent and the tools to further conduct accommodative monetary policy are limited.
Figure 2 shows that the largest shock occurred in September 2002. This might indicate
that the announcement was disappointing; that is, the Bank of Japan did not change its
policy on September 18, 2002 despite a sharp decline in Japanese stock markets. The
figure shows that large negative shocks occurred in March 2011. This may reflect the
fact that the Bank of Japan enhanced its monetary easing on the policy meeting on March
14, 2011 in response to the Great East Japan earthquake on March 11, 2011. The figure
suggests that identified shock series is reasonable as a measure of a monetary policy

shock.

$Kubota and Shin-tani (2020) show the absolute value of monetary policy shocks, which they identify is
below 10 basis points, while Bu et al. (2021) indicates that it is below 20 basis points. Nakazono and Ikeda
(2016) examined the stock market responses under quantitative easing in Japan from 2001 to 2006 and report that
the absolute value of monetary policy shocks is below 5 basis points. The evidence that the identified monetary
policy shocks in the literature are very small suggests that the extracted series in our study are reasonable as a
measure of monetary policy shocks.
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3 A VAR analysis

3.1 Structural VAR model

The model we use includes three endogenous variables:

!/
Xt:(ﬂ-t)ytu MPSt)’

where x is a vector of the three endogenous variables, and 7, i, and M PS are the year-on-
year inflation rates, the logarithm of the index of industrial production, and the monetary
policy shocks (identified in the previous section), respectively. We also include the con-
stant term and logarithm of Nikkei commodity price index as an exogenous variable to

mitigate any potential price puzzle. We assume that the true model can be written as:
Bx; = A(L)Xt_l + €t,

where A and B are coefficient matrices, ¢ is a vector of structural shocks, and L is the
lag operator. For simplicity, we omit the constant term and exogenous variables. The

standard VAR method is described by the following reduced form:
Xt = F(L)thl + e,

where ' = B~1 A and e is a vector of residuals, which is written as B~ 1¢. We impose

zero restrictions on B to identify structural shocks, which are described below:

et B~ 1 £t
e; a;1 0 O er
ei’ - a21 Q99 0 6%’ . (4)
MPS MPS
e} as1 agz2 ass €t

Equation (4) follows the simple recursive restrictions, as proposed in Bu et al. (2021).
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3.2 Impulse responses

Using this estimation strategy, we examine whether an monetary policy shock has
significant impacts on macroeconomic variables. Figure 3 shows the impulse responses
of monetary policy indicators, inflation rate, and output using data from 1999 to 2011.°
The responses show that a contractionary monetary policy shock significantly decreases
the inflation rate and output when the confidence interval is set to one standard deviation.
In response to a one-standard-deviation monetary policy shock, industrial production
significantly declines by more than 0.5% four months later. The inflation rate also signif-
icantly responds to a contractionary monetary policy shock. The inflation rate gradually
decreases; in response to a one-standard-deviation monetary policy shock, it declines
by more than 0.02% for approximately one year after a contractionary monetary pol-
icy shock occurs. The evidence suggests that monetary policy from 1999 to 2011 has
significant impacts on output and inflation rate, but the magnitude is very small.

The estimation results are robust when the lag length is changed to three. Figure 4
shows the impulse responses to a contractionary monetary policy shock when the lag
length is changed to three. The figure suggests that a policy shock significantly lowers
output and inflation rates. This is the case when we use the index of all industry activity
instead of the index of industrial production.!® Figure 5 shows dynamic reaction of
output and inflation rates to a contractionary monetary policy shock and that a policy
shock lowers output and inflation rates. The figures also show that the hump-shaped
responses of the macroeconomic variables to a contractionary monetary policy shock
and the inflation rate decreases more gradually than output does. The robustness check
supports our benchmark results: while the impacts of a monetary policy shock on the
macroeconomic variables are very weak due to the ELB, they are significant and conform

to macroeconomic theory.

9The lag length is set to two, as indicated by the Akaike Information Criterion.
10The index of all industry activity reflects the output of service industries.
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3.2.1 Impulse responses using the full sample from 1999 to 2020

To cover the recent episode in the 2010s, we extend the sample period to Decem-
ber 2020 using the data on interest rates published by the Ministry of Finance, Japan.
The Ministry provides data on historical interest rates to date, which are the semian-
nual compound interest rates on a constant maturity basis, while the detailed method for
calculation is not released.

Using the data set, we identify a monetary policy shock and estimate a structural VAR
by the same estimation strategy as shown in Section 2. Figure 6 shows the impulse re-
sponses of monetary policy indicators, inflation rate, and output using data from January
1999 to December 2020.!! The responses show that a contractionary monetary policy
shock decreases output and the inflation rate. In response to a one-standard-deviation
monetary policy shock, industrial production significantly declines more than by 0.5%
four months later. The inflation rate also responds to a contractionary monetary policy
shock. The inflation rate gradually decreases; in response to a one-standard-deviation
monetary policy shock, it declines by 0.02% for approximately one year after a con-
tractionary monetary policy shock occurs. The evidence suggests that monetary policies

from 1999 to 2020 also have macroeconomic impacts, but the magnitude is very small.

3.3 Variance decomposition

Figure 7 shows the forecast error variance decompositions over 24-month forecasting
horizons. First, both series explain the preponderance of past values at short forecasting
horizons. For example, at a six-month-ahead forecasting horizon, the top panel in Figure
7 shows that output explains 94.2% of its forecast error variance, while the bottom panel
in Figure 7 shows the inflation rate explains 95.2% of its forecast error variance. As the
forecasting horizon expands, the effect of output shocks on the variance of inflation rate
remains small. However, after 24 months, output shocks explain 43.3% of the forecast

error variance of the inflation rate. Not only is causality unidirectional, but the effect of

"'"The lag length is set to two, as indicated by the Akaike Information Criterion.
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output shocks on the inflation rate is also substantial. Second, the impacts of monetary
policy shocks on the variances of the macroeconomic variables are very small. For exam-
ple, at a twelve-month-ahead forecasting horizon, monetary policy shocks explain below
3.0% of the variances of both variables, while the effects of monetary policy shocks on
the variances of the two variables remain small, below 3.0%, even at a 24-month-ahead
forecasting horizon. The variance decompositions also suggest that the impacts of mon-

etary policy shocks on the dynamics of the macroeconomic variables are very small.

In summary, we find evidence that an monetary policy shock has some impacts on
macroeconomic variables such as output and inflation rates in Japan. A contractionary
monetary policy shock significantly decreases output and inflation rates; however, the

shocks and magnitude are very small.

4 Conclusion

This study examines the macroeconomic effects of monetary policy in Japan. We
apply the new identification strategy proposed by Bu et al. (2021) to the Japanese case.
We show the macroeconomic effects of monetary policy; a contractionary monetary pol-
icy shock significantly decreases output and inflation rates, even under the ELB. The
dynamic response of output and inflation rates to a monetary policy shock conforms to
macroeconomic theory. However, the magnitude of the shocks is small because the pol-
icy rates are virtually zero. Thus, monetary policy significantly influences output and

inflation rates even under the ELB, but the impacts are modest.
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Appendix: Strategy for identifying monetary policy

shock

According to Bu et al. (2021), we identify monetary policy shocks as follows:
AR5y = ao + et + m,

where AR5 ¢, ag, e, and 7, are the daily change in zero-coupon yields with 5-year matu-
rities, the constant term, monetary policy shock, and non-monetary policy shock, respec-
tively.

As the first step, we estimate the sensitivity of every yield with maturity ¢ to a mone-

tary policy shock e;:
AR;; = a; + Bier + € g, (5)

where ¢€; ; denotes the idiosyncratic noise. Rewriting Equation (5), we obtain the follow-

ing equation:

AR;y = a;+ Bi(ARst —ag — ) + €iy

= 0; +BiARs;+ & (6)
~— ~—~
o;—Biao —Bint+ei

Here, & ; and AR5 ; are correlated.
To estimate an unbiased estimator of 3;, we assume the heteroskedasticity of the
variance-covariance matrix in the monetary and non-monetary policy dates:

M NM _M _ _NM _M _ _NM
Lo >0, 0 =0, 0, =0, 7.

2. E[ntet] = E[{tet} = 0.
where M and NM are denoted as monetary and non-monetary policy dates, respectively.

The assumption reflects the idea of Rigobon and Sack (2003) that the variance of the

monetary policy shock increases in the policy dates, while that of the non-monetary
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policy shock remains unchanged. It is also assumed that there is no correlation between
monetary policy shock and non-monetary policy shock.

As the second step, we construct an instrument variable (IV). In Equation (6), we re-
place the dependent variable, AR; ; with (AR; ¢, AR} ), and we replace the independent
variable, AR5 ; with (AR5, AR} ;). This approach rewrites Equation (6) as:

[AR@A = q; + ﬂi[AR{)A + it ;= 0.5, 1, 1.5, 2, cee ,20,

where [AR; ;] and [AR; ;] are denoted as (AR;;, AR?,) and (AR5, AR; ), respec-
tively. We can obtain the estimate of the coefficient 5; using an instrumental variable
ARV = (AR5, —ARj ;) for the independent variable. Because it is clear that ARV
is correlated with [ARs;], (AR5, —ARj,) can be an instrumental variable. We can

show that AR!" is not correlated with the error term:

Cov[(ARs, _AR;;,t)(g’i,tv 5:1:)/]
= Covl(ag+ e +nM,—ao — ef™ — M) (=B + €)1, —Bini™ + MY
= =B = B "M + B M + BV M)

= 0.

aligned
t

Finally, using Bi, we obtain e by estimating the following cross-sectional equa-

tions:

aligned
AR;; = a; + € Bi + vig.
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% 1: Summary statistics of the data in a SVAR model. The data cover from January 1999 to
December 2011.

MP shock (%) P n(%) Commodity Price
Mean —0.001 104.54 —-0.30 110.28
Median —0.001 104.35 —0.31 107.65
Maximum 0.072 119.40 2.24 183.89
Minimum —0.035 78.00 —2.55 70.45
Std. Dev. 0.015 8.08 0.77 30.90
Skewness 0.980 —0.55 0.40 0.33
Kurtosis 6.969 3.80 4.97 1.93
Observations 156 156 156 156
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1: Development of the target overnight call rate (Source: Bank of Japan)
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The Response of a Monetary Policy Shock
to a Monetary Policy Shock
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3: Impulse responses to a contractional monetary policy shock. The lag length is set to
two. Solid lines represent the means. Dashed lines represent the 16th and 84th percentiles.
Dotted lines represent the 5th and 95th percentiles. The data cover from January 1999 to
December 2011.
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The Response of a Monetary Policy Shock
to a Monetary Policy Shock
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4: Robustness check (1): Impulse responses to a contractional monetary policy shock. The
lag length is set to three. Solid lines represent the means. Dashed lines represent the 16th and
84th percentiles. Dotted lines represent the Sth and 95th percentiles. The data cover from
January 1999 to December 2011.
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The Response of a Monetary Policy Shock
to a Monetary Policy Shock
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5: Robustness check (2): Impulse responses to a contractional monetary policy shock
using the indices of all industry activity instead of IIP. The lag length is set to two. Solid
lines represent the means. Dashed lines represent the 16th and 84th percentiles. Dotted lines
represent the Sth and 95th percentiles. The data cover from January 1999 to December 2011.
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6: Extending the sample period to date. Impulse responses to a contractional monetary
policy shock. The lag length is set to two. Solid lines represent the means. Dashed lines
represent the 16th and 84th percentiles. Dotted lines represent the 5th and 95th percentiles.
The sample period covers from January 1999 to December 2020.
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Abstract

This study explores whether language barriers affect investors’ reactions to textual information in
analyst reports. To this end, we compare the price reaction to the linguistic tone in Japanese and U.S.
reports and analyze the effect of an English translation on that reaction. We find that prices react
significantly to the linguistic tone in both Japanese and U.S. reports. However, we only observe a
statistically significant price underreaction to Japanese reports. Further, the existence of an English
translation mitigates this price underreaction. These findings support the view that language barriers

induce investors to underreact to textual information.

Keywords: Language barrier; Financial analyst; Textual analysis; Linguistic tone

JEL classification: G10, G14

1. Introduction

This study examines whether and the extent to which language barriers affect investors’ reaction
to textual opinions in analyst reports. In particular, we compare the price reaction to textual opinions
in Japanese reports (i.e., analyst reports of Japanese stocks written in Japanese) and U.S. reports as
well as the price reaction to Japanese reports with and without an English translation.

Most finance studies that present textual analyses analyze English text. By contrast, few analyze
whether and how the written language influences investors’ reactions to qualitative (textual)

information. Language barrier effects could be negligible if reports are written in a common business
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language such as English (and, more recently, Chinese). However, if reports are not written in a widely
spoken language, such barriers could be sufficiently strong to slow the price reaction to textual
information.

To analyze the impact of language barriers, we focus on Japanese reports for the following three
reasons. First, according to measurements from the Foreign Services Institute of the U.S. Department
of State and the language scores reported by Hart-Gonzalez and Lindemann (1993), Japanese is
considered to be the most difficult language to learn. Indeed, unlike English, Japanese is far from a
global language and is spoken almost exclusively in Japan. Second, although foreign investors have
been gaining presence in the Japanese stock market, the main players remain Japanese investors. Thus,
compared with other countries, services for foreign investors are still developing; indeed, local
analysts still write a considerable number of reports in Japanese. According to Bae et al. (2008), the
ratio of local analysts in Japan is the highest globally (88%), compared with just 9% in China.
Similarly, approximately 75% of our sample of Japanese reports are not accompanied by an English
translation. Finally, 25% of the sample are provided with an English translation, which is expected to
lowers language barriers significantly. Therefore, analyzing the effect of an English translation on the
price underreaction is expected to provide robust evidence on the influence of language barriers.

Since analysts are crucial to propagating negative information (Huang et al., 2014), we focus on
the price reaction to negative textual opinions. Such opinions could contain incremental information,
regardless of whether the report is issued in a common business language. Hence, prices could
significantly react to such opinions regardless of the written language and existence of an English
translation. However, foreign investors cannot react quickly to textual opinions in reports written in
Japanese (especially when an English translation does not accompany the report) due to language
barriers. In other words, language barriers amplify the information asymmetry between investors,
which induces a price underreaction to textual opinions. Thus, we predict that price drift for negative
textual opinions is observed in Japanese reports but not in U.S. reports. As an English translation
significantly eases language barriers, the underreaction would be observed only in Japanese reports

with no English translation.
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To test our prediction of textual opinions in analyst reports, we use the linguistic tone in such
reports. Specifically, we use the tone in the summaries of reports rather than that in the entire text.
Analyst reports use different styles and formats (i.e., they have no standardized structure) and include
considerable redundancy (i.e., irrelevant content). In contrast, as report summaries have a standardized
structure and less redundancy, a summary or abstract of analyst reports is used for extracting
incremental information on the report text (Ota, 2009).> As there are significant differences in the
style and format of the text in Japanese and U.S. reports, which could adversely affect the fair
comparison of the linguistic tone between samples, we use the summaries of reports obtained from the
FactSet database. Analyzing the tone in these summaries could present a precise picture and provide
robust evidence on the informational value and price reaction to the linguistic tone in U.S. and
Japanese reports.

Overall, the results are consistent with our hypotheses. First, we find that stock prices react
significantly to the negative tone in both samples, even after controlling for the price reaction to the
quantitative outputs of the report. Moreover, no price correction is observed in the subsequent period.
This result indicates that textual opinions add value in both types of reports.

Regarding the price underreaction, we observe long-term price drift for a negative tone in the
Japanese sample, while no such price drift is observed in the U.S. sample. Investors react slowly to
textual information in Japanese reports, while reacting immediately to it in U.S. reports. This
asymmetric price reaction between the Japanese and U.S. samples is observed in qualitative outputs
but not in quantitative ones. The result is consistent with the notion that the written language influences
investors’ reactions to qualitative information. Further, no price drift for a negative tone is observed
for Japanese reports with an English translation but is for reports without it. Since language barriers
are much higher for the latter, this result indicates that they affect the price reaction to the linguistic
tone.

Our findings contribute to the literature on the informational role of financial analysts and the

2 Consistent with this argument, Huang et al. (2014) reported that the linguistic tone of more concise reports
offers more informational value than that of longer reports.
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value of textual information in financial markets. Several studies have carried out textual analyses of
corporate disclosures (e.g., Henry, 2008; Price et al., 2012; Ferris et al., 2013; Jegadeesh and Wu,
2013; Arslan-Ayaydin et al., 2016; Li et al., 2019), media articles (e.g., Tetlock, 2007; Tetlock et al.,
2008; Garcia, 2012), and Internet posts (e.g., Bollen et al., 2011; Bartov et al., 2018; Tsukioka et al.,
2018). Despite the burgeoning literature on textual analysis in finance, however, most studies analyze
U.S. samples and overlook the importance of their written language. Our study highlights the language
factor in textual information by showing that the written language significantly influences investors’
reactions to the linguistic tone in analyst reports.

The remainder of this paper is organized as follows. In Section 2, we review the related literature
and formulate the hypotheses. Section 3 presents the sample and methodology. In Section 4, we discuss
the findings on the price reaction to analysts’ textual tone. In Section 5, we discuss the robustness of

our findings. Finally, in Section 6, we summarize the findings.

2. Related Literature and Hypotheses Development
2.1. Related Literature on Analyst Reports

Academics and practitioners have long been interested in analysts’ research reports as an
important source of stock market information. Along with company fundamentals, financial analysts
research macroeconomic and microeconomic conditions to predict company performance. They also
recommend buying or selling a company’s stock based on its outlook. Analyst reports provide
quantitative outputs such as stock recommendations, earnings forecasts, and target prices and offer
qualitative outputs (textual opinions) such as company performance, business strategy, and business
risk.

Previous studies have investigated whether analyst reports contain incremental information on
stock valuations. Several studies report that quantitative outputs, including stock recommendations,
earnings forecasts, and target prices, contain economically significant information (Stickel, 1995;
Womack, 1996; Francis and Soffer, 1997).

However, previous studies show that issuing quantitative outputs is subject to various limitations.
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Specifically, quantitative measures are optimistically biased (Das et al., 1998; Libby et al., 2008;
Mayew, 2008) due to the incentive to generate underwriting business (Lin and McNichols, 1998) and
trading commissions (Jackson, 2005; Irvine et al., 2007). Michaely and Womack (1999) and Barber et
al. (2010) demonstrated that these conflicts of interest reduce the quality of quantitative outputs by
analysts because they interfere with the reflection of their (honest) negative opinions.

In contrast, the text in analyst reports is subject to fewer restrictions. As highlighted by Tsao
(2002) and Ramnath et al. (2008), significant information is present within the report text. Therefore,
qualitative information, specifically the textual tone, might reflect analysts’ true opinions. These
arguments suggest that analysts’ textual opinions, specifically negative ones, have informational value.
Consistent with this idea, Huang et al. (2014) showed a significant stock price reaction to the negative
tone in reports and Twedt and Rees (2012) showed no statistically significant association between
report tone and post-event returns (i.e., stock prices react immediately to analysts’ textual opinions).

Despite the considerable number of studies of U.S. reports, few analyze the informational value
of Japanese reports. Kondo and Ota (2010) suggested that the quantitative outputs of Japanese reports
have informational value by showing the significant price reaction to them. In terms of the
informational value of qualitative outputs, Ota (2009) analyzed report summaries for Japanese stocks
and showed that their textual information has significant informational value. However, as the sample
was limited (232 reports issued by one foreign-affiliated security company in 2007) and the linguistic
tone was manually determined and could be subjective, the conclusions cannot be generalized. In sum,
no study has thus far provided sufficient empirical evidence on the informational value of the
qualitative outputs of Japanese reports. Further, few studies clarify whether the written language
matters to investors’ reactions to textual information. This study fills this gap by analyzing the
linguistic tone in Japanese reports and examining whether an English translation affects the price

reaction to that linguistic tone.

2.2 Hypotheses Development

Primarily, we predict that language barriers do not affect the informational value of textual
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opinions in analyst reports, whereas they do affect the speed of investors’ reactions to textual opinions.
Therefore, we develop the hypothesis on the irrelevance of the written language to the informational
value of the textual tone. Then, we develop the hypothesis on the effect of language barriers on the
price underreaction to textual opinions.

2.2.1. Informational Value of the Report Tone

Studies (e.g., Das et al., 1998; Libby et al., 2008; Mayew, 2008) have argued that analysts’
incentive structures constrain the expression of their bearish views to quantitative outputs. A negative
report tone may thus reflect these bearish views that are not explicitly disclosed quantitatively.
Additionally, Hong et al. (2000) proposed that analysts are crucial for propagating bad news because
managers disseminate good news quickly but are less forthcoming about bad news (Miller, 2002;
Kothari et al., 2009). Consistent with this argument, Huang et al. (2014) showed that a negative
linguistic tone in U.S. reports has informational value. In terms of the linguistic tone in Japanese
reports, Ota (2009) argued that the tone might have informational value,® suggesting that the negative
linguistic tone also contains incremental information in Japanese reports.

As argued by Twedt and Rees (2012) and Huang et al. (2014), if the textual tone contains
incremental information, investors (prices) react to the report tone around the publication date. Further,
even if the report is issued in Japanese as opposed to a common business language, Japanese investors
react to the tone. Consequently, we are likely to observe a significant price reaction to a negative report
tone around the publication date in both Japanese and U.S. reports. This argument leads to the
following hypothesis:

H1: Prices respond negatively to a negative linguistic tone in both Japanese and U.S. reports.
2.2.2. Price Correction and Underreaction

Even if HI1 is accepted, we cannot conclude that the report tone contains incremental information

on stock valuation. Stock prices could change even when investors react inappropriately to analysts’

linguistic preferences and biased views. As argued by Tetlock et al. (2008), in this case, returns would

3 As argued in Section 2.1, as the sample of Ota (2009) is limited, we need to confirm the informational
value of the linguistic tone in Japanese reports.
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subsequently reverse. Meanwhile, if the report tone contains incremental information, no price
correction would occur. Thus, a price correction would not occur in either sample.

Additionally, foreign investors would face language difficulties when reading reports in Japanese.
Therefore, while Japanese investors can quickly react to the textual opinions in these Japanese reports,
foreign investors cannot due to language barriers. This information asymmetry between Japanese and
foreign investors induces a gradual price reaction to the negative textual tone. Thus, prices underreact
to the negative linguistic tone in Japanese reports. This argument leads to the following hypothesis:
H2: Prices underreact to the negative tone in Japanese reports.

By contrast, since both U.S. and non-U.S. investors can read U.S. reports written in English, the
information asymmetry induced by the written language is marginal for these reports. Thus, although
no price correction would occur, prices would be unlikely to underreact to the linguistic tone in U.S.
reports. This argument leads to the following hypothesis:

H3: Prices react immediately to the negative tone without a subsequent price correction in U.S. reports.
2.2.3. Effect of an English Translation

Even if H2 and H3 are accepted, we still cannot conclude that language barriers induce a price
underreaction to textual information, since the difference in the price underreaction between the two
samples could be attributed to factors other than the written language (e.g., the ratio of sophisticated
investors and analysts’ conservatism). To provide further convincing evidence on the effect of
language barriers, we compare Japanese reports with different language barriers. Specifically, we
compare Japanese reports with and without English translations.

Non-Japanese speakers can easily understand the content of Japanese reports if an English
translation accompanies them. In other words, language barriers are negligible for these reports.
However, language hurdles remain significant for reports without translations, suggesting that prices
underreact to the linguistic tone of reports without a translation, but not those with an English
translation. This argument leads to the following hypothesis:

H4: A price underreaction is often observed in response to a negative tone in Japanese reports not

accompanied by an English translation.
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3. Data and Methodology

3.1. Samples

The Japanese sample includes research reports on firms listed on the Tokyo Stock Price Index
(TOPIX) (in Japanese). Meanwhile, following Huang et al. (2014), the U.S. sample includes reports
on S&P 500 companies (in English).

The report summaries are obtained from the FactSet database.* FactSet collects report
summaries or requests analysts to provide summaries to add to its database. As explained in Section
3.2, the report tone is evaluated by the number of positive (negative) words frequently used in
upgraded (downgraded) reports. Thus, since positive-tone (negative-tone) reports with upgraded
(downgraded) recommendations are highly likely to reflect analysts’ comments on the changes in their
recommendations, we only include reports in which recommendations are reiterated.> Reports in a
non-Japanese language and a non-English language are excluded from the Japanese and U.S. samples,
respectively. We also exclude reports in which the summary only describes the purpose of issuing the
report. When an analyst issues more than two reports of a stock within a day, only the first report is
included in our sample.

Analyst report data and the corresponding prices and accounting data are also obtained from the
FactSet database. The stock returns and explanatory variables for the Japanese and U.S. samples are
calculated based on the Japanese yen and U.S. dollar, respectively. The study period runs from January
2013 to December 2017 because sufficient historical data for the Japanese sample is available from
2013.

3.2. Tone Measurement for Japanese Reports

To evaluate the tone in Japanese reports, we use the dictionary-based method. Unlike English, no

suitable financial dictionary in the Japanese language exists. Therefore, following Kobayashi et al.

(2017), who developed tone measures for analyst reports in Japanese, we use the wordlist originally

4 The summaries of reports are also called report headlines in the FactSet database.
5 Our sample does not include reports in which an analyst makes no recommendations.
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generated from upgraded and downgraded analyst reports. Words frequently and evenly used in
upgraded (downgraded) analyst reports are considered to be positive (negative). If the
recommendation is reiterated, but the text contains positive (negative) words, the report is considered
to be a positive-tone (negative-tone) report.

We extract 1,389 upgraded reports and 1,178 downgraded reports to identify positive and
negative words. We calculate the frequency at which word ¢ appears in the summaries of upgraded
(Su) and downgraded reports (Sp), denoted by TF (¢, Su) and TF (¢, Sp), respectively. Higher TF (z,
Su), and TF (¢, Sp) indicate that word ¢ frequently appears in upgraded and downgraded reports,
respectively.

Further, we calculate the information entropy of word ¢ for upgraded (H(¢, Su)) and downgraded
reports (H(z, Sp)). To examine whether the word appears evenly in every upgraded (downgraded)

report, we calculate the information entropy, which is defined as follows:
H(t, Sy) = — Xses, Pu(t,$)log, Py (2, s),

H(t, Sp) = — ZsesD Pp(t,s)log,Pp(t,s),

_ tf(t,s) _
Pu(t, S) = Z—sesu D) PD(t, S) =

tf(t,s)
ZSESD tf(t,S)’

where, tf(t,s) is the frequency with which word ¢ appears in sentence s.

Higher H(z, Su) (H(z, Sp)) implies that word ¢ is observed more evenly in upgraded (downgraded)
reports. Positive (negative) words are expected to be observed frequently and evenly in every positive-
tone (negative-tone) report. Therefore, following Kobayashi et al. (2017), we select positive (negative)
words from upgraded (downgraded) reports based on frequency TF (¢, Su) (TF (¢, Sp)) as well as
information entropy H(#, Su) (H(¢, Sp)). We then calculate the degree of positivity or negativity of
each word, which is denoted as Wp (t) and Wy (t), respectively:

Wp(t) = TF(t, Sy)H(L, Sp),

Wy (t) = TF(t, Sp)H(, Sp).

As analysts prefer to use more positive words rather than negative words in their reports, Wp(t)
tends to be higher than Wy (t). Indeed, Y, W, (t) is approximately 1.5 times higher than Y Wy (t) in

our Japanese sample. To adjust for this bias, we calculate the adjusted Wy (t) (denoted as Wy (t)):
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sy _ (SWp®
Wy = (5 WNm) * Wy (D)

Following Kobayashi et al. (2017), we define positive and negative words as follows:
Word ¢ is included in the positive wordlist if Wp(t) > 2Wy"(1).

Word ¢ is included in the negative wordlist if Wy *(t) > 2W,(t).

For convenience, we define the tone of word ¢, denoted as IT (t), as follows:

IT(Y) = {WP(U =Wy () Wp(t) > 2Wy" (1) or Wy (t) > 2Wp ()
0 elsewhere

Positive (negative) IT(t) indicates that word ¢ is categorized as a positive (negative) word. We
define the tone of the report’s summary s (denoted as TONE) as
TONE(s) = X¢es IT(D,
where, t € s represents word t that appears in summary s. Finally, we define the positive (negative)

tone of a report, denoted as TONEp and TONEW, respectively, as follows:

TONE if TONE >0
TONEp=
? { 0 elsewhere
TONE if TONE< O
TONEN=
N { 0 elsewhere

3.3. Tone Measurement for English Reports

To compare the tone in the Japanese sample with that in the U.S. sample, the method used to
calculate the textual tone should be similar. Hence, the textual tone for the U.S. sample is first
measured based on the dictionary for the Japanese sample. Specifically, as shown in the column
“English Translation” in Table 1 (a) and (b), we translate the wordlist into English. Then, TONEp and
TONEN for the U.S. sample are measured based on the translated dictionary, following the
methodology explained in Section 3.2.

However, despite the similarity of the methodology, this method is uncommon and might not be
the optimal one to evaluate tone in English reports. Therefore, we also use well-known tone measures
based on the dictionary-based method proposed by Loughran and McDonald (2011). Each summary
of an analyst’s report is processed to identify each word, and we examine whether the word is included

in the positive or negative wordlist. This process generates raw word counts of positive (Positive;)
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and negative words (Negative,) in summary s. We then take the difference in the opposing categories
and divide them by the sum of the two, (Positive; — Negative;) / (Positive; + Negative;), and
construct a measure for the linguistic tone (TONE_LM) of each summary;. This ratio is bounded
between —1 and +1 and provides a metric for the relative positivity (and negativity) of the summary.

Finally, we define the positive (negative) tone in a report, TONE_LMp, and TONE LMy,° as

TONE LMp= {TONE_LM if TONE_.LM > 0
= 0 elsewhere

TONE LMy= {TONE_LM if TONE.LM <0
— N 0 elsewhere

3.4. Research Design

We analyze the price reaction to the report tone to determine its informativeness for market
participants. To test H1, we analyze a short-window market reaction to a negative tone (TONEN).
Based on the regression model of Huang et al. (2014), the following regression is estimated to
determine the extent to which investors respond to the tone in analyst reports upon publication:
CAR = ay+ B TONEy + y,TONEp + y,EPS_REV + y3TP_REV + y,REC + (Controls) + £. (1)
Here, EPS _REV = change in earnings per share forecasted for the current fiscal year relative to that
of the previous report (issued by the same analyst) deflated by the stock price 50 days before the
report date.
TP_REV = change in the target price relative to that of the previous report (issued by the same analyst)
deflated by the stock price 50 days before the report date.
REC = stock recommendation coded as buy = 1, hold = 0, and sell = -1.
Additionally, we include the following control variables and year dummies:
SUE = earnings surprise for days t-1 through t. This is equal to each firm’s standardized unexpected
quarterly earnings (Bernard and Thomas, 1989), which use a seasonal random walk with a trend model
for each firm’s quarterly earnings provided there is an earnings announcement for days t-1 through t

(0 otherwise).

¢ We define TONE_LMy so that a more negative value means a more negative textual opinion.
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PCAR = the market-adjusted return for the last 10 trading days, skipping the most recent day.

MYV = the logarithm of the market value of equity at the most recent end of June.

BM = the book-to-market ratio for the most recently ended year.

Additionally, the regression includes the industry and year dummies, where industry indicator
variables are based on the Tokyo Stock Exchange’s 10-industry classification scheme for the Japanese
sample and the Standard Industrial Classification Division for the U.S. sample.

The dependent variable (CAR) is CARJ[0,1] which is the cumulative two-day market-adjusted
returns starting from the current report date. In Equation (1), we include the level of recommendation
(REC), revisions in earnings forecasts (EPS_REV), and target prices (TP_REV) because previous
research shows that these quantitative measures are informative for investors (Jegadeesh et al., 2004;
Barber et al., 2010). The regression also includes several control variables. As analysts may piggyback
on recent news and events, we include the market-adjusted returns of the last 10 trading days, skipping
the most recent day (PCAR), to control for any potential short-term momentum or reversal of event
returns. Additionally, to control for the price reaction to earnings surprises around the publication date,
we include earnings surprises for days t-1 through t (SUE). To control for investors’ reactions to firm
characteristics, we also include firm size (MV), measured as the logarithm of the market value of
equity, the book-to-market ratio (BM), industry indicator variables, and year dummies in Equation (1).
As multiple analysts can follow the same firm and multiple reports for the same firm might be issued
on the same date, the standard errors in all empirical tests are estimated with a two-way cluster control
at the firm and publication date levels.

The significant and positive coefficient of TONEN (f) for CAR[0,1] indicates that prices react to
a negative report tone, thus supporting H1. Furthermore, to test H2 and H3, we analyze the post-event
(post-publication) market reaction to the report tone. Accordingly, the market-adjusted returns for days
t+2 through t+50 denoted as CAR[2,50] are regressed on the same explanatory variables as in Equation
(1). We first examine whether the coefficient of TONEx for CAR[2,50] is significantly positive for
the Japanese sample. The significant and positive S results for CAR[2,50] indicate a significant

underreaction to the negative tone, supporting H2. Then, we test if 8 is insignificant for CAR[2,50]
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in the U.S. sample. If so, prices react immediately to the negative tone in the U.S. reports without a
subsequent price correction (H3 is supported).

To test H4, we separate the Japanese reports based on whether they are issued with an English
translation from the FactSet database. Specifically, we split TONEy into TONE En and TONE Jx,
where TONE Ex is a negative tone in reports with an English translation and TONE Jy is a negative
tone in reports without an English translation. Therefore, we define the dummy variable for being

accompanied by an English translation as follows:

ENG = {1 if the report is accompanied by an English Translation?
0 elsewhere

Next, we split the negative-tone measures (TONEy) into those of reports with an English translation
(TONE_Ey) and those of reports without (TONE_] ) as follows:
TONE_Ey = Eng * TONEy
TONE_Jy = (1 — Eng) *» TONEy

The decomposition of TONEy into TONE Ex and TONE Jx enables us to separately analyze the
price reaction to the tone with and without English translations, respectively. To determine the extent
to which investors respond to TONE_Ey and TONE_]Jy, we run the following regression model for
CAR[0,1] and CAR[2,50]:
CAR = ay + BjTONE_Jy + BgTONE_Ey + y,TONEp + y,EPS_REV + y3TP_REV + y4,REC +
(Controls) + «. )
We first examine whether the coefficients of TONE_Ey and TONE_Jy for CARJ[0,1] are
significantly positive to determine whether a negative tone is informative regardless of the existence
of a translation. Then, to test H4, we compare the statistical significance between the coefficients of

TONE_J, and TONE_E, for CAR[2,50].

4. Empirical Results

7 We identify the existence of a translation by whether the report translated into English are issued on the

same day.
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4.1 Descriptive Statistics and Correlations

Regarding the dictionary for the Japanese sample, as described in Section 3.2, positive and negative
words are selected using analyst reports for which recommendations were upgraded or downgraded.
As shown in Table 1, 28 positive words and 33 negative words are selected to measure the report tone.
Fourteen translated words from our positive wordlist (half of all the positive words) are also included
in the positive wordlist of Loughran and McDonald (2011). Twenty-six translated words from our
negative lists (78.8% of all the negative words) are also considered to be negative in their negative
wordlist.

As shown in Table 2(a), the Japanese sample consists of 36,995 reports, of which 14,032 reports
(37.9%) were recommendations to buy, while 3,340 reports (9.0%) were recommendations to sell. The
earnings forecasts of 11,308 reports (30.6%) were revised upward, while 8,093 reports (21.9%) were
revised downward. The target prices of 9,744 reports (26.3%) were revised upward, while 4,838
reports (13.1%) were revised downward. Regarding tone measures, 3,742 reports (10.1%) were
negative-tone reports (TONEy <0), while 8,156 reports (22.0%) were positive (TONEp>0).

As shown in Table 2(b), the U.S. sample consists of 66,780 reports, out of which 32,452 reports
(48.6%) were recommendations to buy, while 4,124 reports (6.2%) were recommendations to sell. The
earnings forecasts of 9,669 reports (14.5%) were revised upward, while 7,795 reports (11.7%) were
revised downward. The target prices of 7,128 reports (10.7%) were revised upward, while 3,258
reports (4.9%) were revised downward. Regarding the tone measures based on the translated wordlist,
6,064 reports (9.1%) were negative-tone reports (TONEy <0), while 12,212 reports (18.3%) were
positive (TONEp>0). These ratios are similar to those in the Japanese sample. In contrast, regarding
the tone measures based on the wordlist of Loughran and McDonald (2011), 17,371 reports (26.0%)
were negative-tone reports (TONE LMy <0), while 15,697 reports (23.5%) were positive
(TONE_LMp>0). The ratio of negative-tone reports (26.0%) is much higher than the ratio when using

the translated wordlist (9.1%) and the ratio in the Japanese sample (10.1%).2

8 Loughran and McDonald (2011) designed their wordlists to identify more negative tone reports by
increasing the number of negative wordlists. The increased number of negative words could result in a high

ratio of negative reports.
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Table 3 shows the correlation of the TONEN measures with the other variables. In both the Japanese
and the U.S. samples, TONEy is weakly correlated with recommendations (REC), while it has no
strong association with the other quantitative outputs (e.g., revisions in earnings forecasts and target
prices). Additionally, there is no strong association with the other control variables (SUE, PCAR, MV,
and BM).

There is a certain correlation between the two negative tone measures for the U.S. sample (TONEN
and TONE LMy). However, as the level is not substantial (0.279), both can be considered to be
different identifiers of a negative tone. Finally, as shown in Table 2(a), 24.5% of the Japanese reports
were accompanied by an English translation. Additionally, ENG has no strong association with the
quantitative outputs or other control variables (Table 3(a)).

[Table 1]

[Table 2]

[Table 3]
4.2. Price Reaction around the Publication Date

Table 4 shows the price reaction to the report tone in the Japanese sample. The table presents the
results of the regression estimations in Equation (1). First, the results reported in column “CAR[0,1]”
reveal that the estimated coefficients of REC (stock recommendations), EPS REV (earnings forecast
revisions), and TP REV (target price revisions) are significant and positive at the 1% level, indicating
that stock prices positively react to these quantitative outputs. These findings are consistent with those
of previous studies (Stickel, 1991, 1995; Womack, 1996; Francis and Soffer, 1997; Jegadeesh et al.,
2004; Barber et al., 2010) that show the informational value of these quantitative outputs. Regarding
reactions to the report tone, the estimated coefficient of TONEy (0.0945) is statistically significant.
On average, a one standard deviation decrease in TONEn decreases the short-window return
(CARJ[0,1]) by 30 basis points.® Hence, stock prices react significantly to the negative tone in
Japanese reports.

The analysis of the U.S. sample shows that prices significantly react to the negative tone in U.S.

° Lower TONEy indicates a more negative tone.
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reports. As shown in Table 5(a), the estimated coefficient of TONEn for CARJ[0,1] (0.0495) is
statistically significant.'® A one standard deviation decrease in TONEx decreases CAR[0,1] by 12
basis points. Further, prices significantly react to the tone, despite calculating the tone based on
Loughran and McDonald (2011). As shown in Table 5(b), the estimated coefficient of TONE LMy for
CARJ0,1] (0.0423) is statistically significant. These results are consistent with the findings of Twedt
and Rees (2012) and Huang et al. (2014), supporting H1, which posits that stock prices react
significantly to a negative tone.

[Table 4]

[Table 5]
4.3. Post-Event Returns

Tables 4 and 5 also show the effect of the report tone on post-event returns (market-adjusted returns
for days t+2 through t+50). As shown in column “CAR[2,50]” of these tables, which presents the
estimated results for the regression for CAR[2,50], stock recommendations (REC), earnings forecast
revisions (EPS_REV), and target price revisions (TP_REV) have no significant association with post-
event returns in either sample!!. This indicates that stock prices immediately incorporate the
information contained in these quantitative outputs (stock recommendations, earnings forecasts, and
target prices) in both samples.

Table 4 shows that the coefficient of TONEN for CAR[2,50] (0.0481) is positive, indicating that
no price correction is observed in Japanese reports. In contrast, this positive coefficient indicates that
prices significantly underreact to the negative tone in Japanese reports. On average, a one standard
deviation decrease in TONEN (stronger negative tone) decreases CAR[2,50] by 15 basis points. The
results support H2.

Table 5 shows that the coefficients of TONEyx and TONE LMy for CAR[2,50] (-0.0075 and
0.0110) are insignificant, indicating that no price correction is observed in U.S. reports. In other words,

the report tone has a permanent impact on stock prices. Simultaneously, these insignificant coefficients

10" The result also indicates that our translated wordlist is effective in identifying the tone of U.S. reports.
! The association are insignificant at the 1% level.
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also indicate no price underreaction to the negative report tone in the U.S. sample. This finding

supports H3 and is consistent with the findings of Twedt and Rees (2012).

4.4. Effect of an English Translation

Table 6 shows the regression results of Model (2) for the Japanese sample on whether the
existence of a translation affects the price underreaction to the textual tone. Column “CARJ0,1]” shows
that the coefficients of both TONE_]J,, and TONE_E, (0.0981 and 0.0807) are significantly positive,
indicating that prices react to the tone in the Japanese reports regardless of the existence of a translation.
In other words, the tone is informative regardless of whether a translation is provided.

Nonetheless, column “CAR[2,50]” reveals that the coefficient of TONE_],, which represents the
negative tone in Japanese reports without any translation, is significantly positive, while the coefficient
of TONE_Ey, which represents the negative tone in Japanese reports accompanied by an English
translation, is insignificant. These results suggest that a price underreaction is observed only in
Japanese reports not accompanied by an English translation, although the tone has informational value
regardless of the existence of a translation. As the translation significantly eases language barriers in
analyst reports, the result supports H4 and suggests that language barriers are a driving factor of the
price underreaction to the textual tone.

[Table 6]

5. Robustness Tests

5.1. Abnormal Tone

This study evaluates the tone in report summaries by counting positive and negative words.
However, some positive (negative) words might explain the positive (negative) quantitative outputs.
A positive and negative tone might reflect information already incorporated into the quantitative
outputs. Considering that no price underreaction is observed for the quantitative outputs, the existence
of these words might result in underestimating the price underreaction to the incremental information

in the textual tone. Specifically, the absence of an underreaction in the U.S. sample could be attributed
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to the underestimation. We address this by identifying the abnormal (incremental) tone by regressing
the report tone on the quantitative outputs as follows:
TONEy = ay + By 1EPS_REV + By ;TP_REV + By 3REC + &y
TONEp = ap + fp 1EPS_REV + Bp ,TP_REV + fp 3REC + &p
Further, using the estimated coefficients (F,V_\l, sz_\z» F,;;, ﬁ/,:l, ﬁ/,:z, and ,8';_3), we define an
abnormal tone:
A_TONEy = TONEy — By 1EPS_REV — By ,TP_REV — By 3REC
A_TONEp = TONEp — Bp 1EPS_REV — 3, ;TP_REV — Bp 3REC

This adjustment is performed for the non-zero TONE measures (TONEp, TONEy # 0) to
control for the positive and negative words used in the explanations of their quantitative outputs. Table
7(a) shows the regression results after replacing the TONE measures (TONEy and TONEp) with the
abnormal ones (A_TONEy and A_TONEp) for the Japanese sample. First, as shown in column
“CAR[2,50]” the coefficient of A_TONE, for CAR[2,50] (0.0411) is still significantly positive,
indicating that prices significantly underreact to the negative tone in Japanese reports even after the
adjustment. Table 7(b) reveals that A TONEy for the U.S. sample (the adjusted negative tone
measures based on the translated wordlist) is not significantly associated with CAR[2,50]. Even after
controlling for the negative tone attributed to the quantitative outputs, no price underreaction to the
tone in the U.S. sample is observed.

[Table 7]

5.2. Small-cap U.S. samples

As the U.S. sample (S&P 500 listed firms) consists of larger-cap stocks than the Japanese sample
(TOPIX index listed firms), the difference in the underreaction between the Japanese and U.S. samples
could be attributed to differences in firm size. Therefore, we also analyze reports on small-cap U.S.
stocks, i.e., listed firms of the S&P MidCap 400 Index and of the S&P SmallCap 600 Index.
Subsequently, we compare the result with the results for S&P 500 listed firms and the small-cap stocks.

The regression results for CAR[2,50] in Table 8 reveal that the coefficient of TONEN (-0.0194) is still
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statistically insignificant. No price underreaction to the report tone is observed for small-cap stocks,
and the statistical significance does not increase by focusing on them. This result rejects the possibility
that the difference in the price underreaction in U.S. and Japanese reports is attributed to differences
in firm size.

[Table 8]

5.3. Unsophisticated Investors and Analysts’ Cautiousness

In this study, we argue that language barriers in analyst reports induce the price underreaction to textual
opinions on Japanese reports. However, the difference in the underreaction between the two samples
could be attributed to differences in other factors that induce the price underreaction to such
information. This section discusses two additional factors: unsophisticated investors and analysts’
cautiousness in writing negative reports.

First, as unsophisticated investors cannot react to information immediately, the price
underreaction could be attributed to unsophisticated investors in the Japanese market. However,
historically, the ownership ratio of individual investors, regarded as unsophisticated investors, is much
smaller for the Japanese market than for the U.S. market (Takamura, 2006). Considering that no price
underreaction is observed in the U.S. market, where the ratio of individual investors is higher than that
in the Japanese market, the price underreaction in the Japanese market is unlikely to be attributed to
unsophisticated investors.

Second, we consider whether Japanese analysts’ cautiousness in issuing negative reports may
explain the underreaction to the negative tone, as such cautiousness the incorporation of negative
information into stock prices. However, the descriptive statistics in Table 2(a) and (b) show that
Japanese analysts issue more sell recommendations (9%) than U.S. analysts (6.2%), indicating that
they are less reluctant to write negative reports. Considering that no price underreaction is observed
in the U.S. market, where analysts are more reluctant to issue negative reports, the price underreaction

is unlikely to be attributed to analysts’ cautiousness in writing negative reports.
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6. Conclusion

Previous studies have primarily analyzed textual information in U.S. reports written in English,
which is a common business language, and rarely focused on the effect of the written language on
investors’ reactions to such textual information. We empirically examine this effect by comparing the
informational value and price reaction to the linguistic tone in Japanese and U.S. reports as well as
analyzing whether the existence of an English translation mitigates the price underreaction to the
report tone.

The empirical results reveal that a negative textual tone in both samples has informational value;
stock prices react significantly to such a tone without a subsequent price correction. Further, a
statistically significant underreaction to the textual tone is observed in the Japanese sample, while no
significant underreaction is observed in the U.S. sample. Finally, no price underreaction is observed
for Japanese reports with an English translation but a price underreaction is shown for those without
a translation. This result indicates that the existence of an English translation mitigates the price
underreaction to the textual tone. In sum, these findings support the view that language barriers slow
investors’ reactions to textual information.

The contributions of our findings to the body of knowledge on this topic can be summarized as
follows. First, our study provides evidence of the informational value of textual opinions not written
in a common business language (Japanese), while most studies analyze those written in English.
Second, the findings imply that the written language significantly affects the price reaction to
qualitative (textual) information by showing that language barriers delay investors’ reactions to textual

opinions in analyst reports.
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Table 1

Wordlists

These tables present the 28 positive words and 33 negative words selected to measure the textual tone. Column “On

LM list” shows whether the translated word is included in Loughran and McDonald’s wordlist.

a) Positive words (28 words)

Word English On Word English On
(in Japanese) Translation Weight LM List (in Japanese) Translation Weight LM List
1 &E Improving, Improvement 0294 v 16 &Ly Strong 0.026 v
2 EK Expansion, Expanding, Expand 0.211 17 8% Bullish 0.025 v
3:XH Attention 0.115 18 T Premium redemption 0.024
4 e Continuation, Continue 0.107 19 B&E Benefit 0.020 v
5 8% Cheap, Undervalued 0.101 20 I Suppression 0.019
6 Profit increase, Increased profit 0073 v 21 DR Impression, impress 0019 v
TRE Stability, Stable 0.065 v 22§75 Recovery 0.019
8 hniE Acceleration, Accelerate, Accelerating 0.064 23 ER Progress 0.019 v
9K Bottom 0.061 24 &R Increase in dividend, Increased dividend 0.013
10 ML Improvement, Improve, Improving 0.061 v 25 hF i Opportunity, Chance 0.013 v
11 3738 Prosperous, Good 0.059 v 26 158 LY Powerful 0.008
12 /R LF 14 T Positive 0.041 v 27 az k4> Cost reduction 0.008
13 #6x Persistent, Sustainable 0.040 28 HL Advance 0.008 v
14 1848 Boost, Growth 0.033 v
15 LYK Trend 0.026

b) Negative words (33 words)

Word English On Word English On

(in Japanese) Translation Weight LM List (in Japanese) Translation Weight LM List
1 B= Concern 0200 v 18 TEBE Divergence, Gap -0.028
28T Decline -0.161 v 9BFY5 Temporal lull -0.021
3Et Worsening, Worsen -0.117 v 20 1k Escalation, Escalating -0.021 v
44 Y AdH  Incorporated -0.110 21 B Delay -0.021 v
5 #1e Slowdown 0.094 v 2 Zi% Stagnation -0.021 v
6 % Competition. Content 009 v 23 HE Premature 0.021 v
7 %5 F 4 T Negative 0088 v 24 B Difficulty 0021 v
8 A Fall in profit, Declining profit, Profit decline -0.085 25 & L Ly Difficult -0.014 v
9 FEH Unpredictable, Uncertain -0.076 v 26 BE Overheating -0.013
10 jBE Slowdown 0.076 v 27 5 Caution -0.013 v
11 fig /I Shrinkage, Shrinking, Shrink -0.070 v 28 %8 Problem -0.013 v
RETH Downgrade 0.041 v 29 BRER Weak -0.013 v
13 P38 Reduction, Reduce, Reduced -0.041 30 N7 Absence -0.013 v
14:Ehn lagging, lag, arrears -0.039 v 31 TR Slackness -0.013 v
15 FE% Miss -0.031 v 32 #YAL  Incorporate -0.005
16 &k Slump, Downturn -0.031 v 33 UK Stagnate -0.005 v
17 1K FR Sluggish -0.031 v
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Table 2

Descriptive Statistics

Panels (a) and (b) report the descriptive statistics for the Japanese and U.S. samples, respectively. “Mean,” “Std. Dev.,”
and “Median” show the average value, standard deviation, and median value, respectively; “Sth,” “25th,” “75th,” and
“95th” show the 5th, 25th, 75th, and 95th percentiles, respectively; and “Ratio(>0),” “Ratio(<0),” and “Ratio(=0)"
show the probability of the value being greater than zero, negative, or equal to zero, respectively. Note that MV, PCAR,

CAR[0,1], and CAR[2,50] for the Japanese and U.S. samples are calculated on yen and U.S. dollar bases, respectively.

(a) Japanese sample

Std. Ratio Ratio Ratio

Mean Dev. Median 5th 25th ~ 75th  95th (<0) (=0) (>0)

TONEy -0.007 0.032 0.000 -0.070 0.000 0.000 0.000 0.101 0.899 0.000
TONEp 0.026 0.069 0.000 0.000 0.000 0.000 0.180 0.000 0.780 0.220
REC 0.289 0.621 0.000 -1.000 0.000 1.000 1.000 0.090 0.530 0379
EPS REV ~ 0.000 0.038 0.000 -0.011 0.000 0.001 0.013 0219 0476 0306
TP_REV 0.014 0.098 0.000 -0.115 0.000 0.020 0.173 0.131 0.606 0.263

SUE 0.012 0985 0.000 -1.106 0.000 0.000 1.111 0.163 0.663 0.174
PCAR 0.002 0.052 0.000 -0.073 -0.027 0.028 0.085 0.503 0.000 0.497

MV 5744 0559 5732 4840 5365 6.147 6.634 - - -

BM 0.757 0422 0.683 0222 0454 0983 1534 - - -

ENG 0245 0430 0.000 0.000 0.000 0.000 1.000 0.000 0.755 0.245
CAR[0,1]  0.003 0.042 0.001 -0.061 -0.016 0.020 0.070 0485 0.000 0.515
CAR[2,50] 0.007 0.120 0.000 -0.155 -0.062 0.068 0.187 0.500 0.000 0.500

(b) U.S. sample

Std. Ratio Ratio Ratio

Mean Dev. Median 5th 25th  75th  95th (<0) (=0) >0)

TONEy -0.005 0.025 0.000 -0.031 0.000 0.000 0.000 0.091 0.909 0.000
TONEp 0.010 0.038 0.000 0.000 0.000 0.000 0.041 0.000 0.817 0.183
TONE LMy -0.036 0.069 0.000 -0.167 -0.071 0.000 0.000 0260 0.740 0.000
TONE IMp 0.041 0.068 0.000 0.000 0.000 0.091 0.167 0.000 0.765 0.235
REC 0429 0.607 0.000 -1.000 0.000 1.000 1.000 0.062 0452 0486
EPS REV ~ 0.000 0.003 0.000 -0.001 0.000 0.000 0.002 0.117 0.738 0.145
TP_REV 0.004 0.040 0.000 0.000 0.000 0.000 0.064 0.049 0.844 0.107

SUE 0.014 1.138 0.000 -1.635 0.000 0.095 1.621 0245 0488 0.266
PCAR 0.001  0.045 0.002 -0.067 -0.021 0.024 0.070 0472 0.000 0.513

MV 4442 0471 4370 3.798 4.085 4.761 5314 - - -

BM 0372 0299 0.295 0.037 0.161 0496 0.988 - - -

CAR[0,1]  0.001 0.039 0.001 -0.055 -0.014 0.016 0.059 0479 0.000 0.507
CAR[2,50]  0.009 0.093 0.007 -0.131 -0.044 0.057 0.154 0.456 0.000 0.531
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Table 3

Correlations

Panels (a) and (b) show the Pearson correlations between the variables for the Japanese and U.S. samples, respectively.

(a) Japanese sample

TONEp REC EPS REV TP REV ~ SUE PCAR MV BM ENG
TONEy 0.019 0.083 -0.020 -0.032 0.016 0.004 0.012 -0.009 0.013
TONE; 0.051 -0.045 -0.159 0.014 -0.026 -0.039 0.020 -0.026
REC 0.005 0.039 0.010 0.009 0.087 -0.099 -0.027
EPS REV 0.108 0.029 0.040 0.016 -0.047 0.005
TP_REV 0.022 0.205 0.022 -0.096 0.001
SUE 0.025 0.007 -0.023 0.007
PCAR 0.012 -0.021 -0.008
MV -0.220 0.023
BM 0.003

(b) U.S. sample

TONE_ TONE
TONE, LMy LM, REC EPS REVTP REV SUE PCAR MV  BM
TONEy 0053 0279 0059 0061 0027 0037 0038 0042 0016 -0.031

TONEp 0.092 0247 0022 0.019 0.025 0.020 0.031 -0.016 0.014
TONE_ LMy 0317 0110  0.051 0.077  0.064  0.078 0.012  -0.034
TONE_LMp 0062 0037 0057 0042 0.050 -0.019 0.011

REC 0.004  0.015 0.012 0.026 0166 -0.036
EPS_REV 0276 0112 0060  0.017 -0.009
TP_REV 0.091 0.132  0.022  -0.039

SUE 0.048 0.010  -0.037

PCAR 0.022  -0.006

MV -0.074
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Table 4

Market Reaction to Analyst Reports: Japanese Sample

This table shows the results of estimating Equation (1): CAR = ay + STONEy + y,TONEp + y,EPS_REV +
y3TP_REV + y,REC + (Controls) + ¢ (results for the industry indicators and year dummies are not reported).
Columns “CAR[0,1]” and “CAR[2,50]” indicate the regression results when the dependent variables are market-
adjusted returns for days t through t+1 and t+2 through t+50, respectively. The values reported in parentheses are t-
statistics estimated using two-way cluster-robust standard errors. ** and *** indicate statistical significance at the 0.05

and 0.01 levels, respectively.

Dependent Variables

CAR[0,1] CAR[2,50]
TONEN 0.0945 ***  (10.22) 0.0481 *** (2.71)
TONEp 0.0155 ***  (4.47) -0.0068 (0.84)
REC 0.0038 ***  (9.42) -0.0015 (0.97)
EPS REV 0.0456 ***  (3.02) -0.0348 (1.57)
TP REV 0.0617 *** (16.61) -0.0038 (0.45)
SUE 0.0018 ***  (4.21) 0.0034 *** (3.42)
PCAR -0.0228 ***  (3.55) -0.0224 (1.21)
MV -0.0016 ***  (3.31) -0.0106 ***  (4.20)
BM 0.0033 ***  (3.58) 0.0041 (1.22)
Controls for
Industry and Year Yes Yes
Effects
Intercept 0.0154 ***  (3.30) 0.0467 (1.83)
Adjusted R2 3.40% 0.62%
N 36943 36943
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Table 5

Market Reaction to Analyst Reports: U.S. Sample

Panel (a) shows the results of estimating Equation (1) for the U.S. sample. Panel (b) shows the results of estimating
Equation (1) when we use TONE LM~ and TONE LMp instead of TONEnx and TONEp, respectively. Columns
“CARJ0,1]” and “CAR[2,50]” indicate the regression results when the dependent variables are market-adjusted returns
for days t through t+1 and t+2 through t+50, respectively. The values reported in parentheses are t-statistics estimated
using two-way cluster-robust standard errors. ** and *** indicate statistical significance at the 0.05 and 0.01 levels,

respectively.

(a) Tone based on the translated wordlist

Dependent variables

CAR[O0,1] CAR[2,50]

TONEN 0.0495 ***  (5.82) -0.0075 (0.39)
TONEp 0.0261 ***  (6.17) -0.0013 (0.12)
REC 0.0017 ***  (5.59) 0.0011 (0.85)
EPS REV 0.8674 ** (2.45) 0.7868 **  (2.02)
TP_REV 0.2464 *** (11.03) 0.0139 (0.74)
SUE 0.0024 ***  (7.77) 0.0020 *** (2.82)
PCAR -0.0306 ***  (3.58) 0.0029 (0.13)
MV -0.0013  ** (1.96) -0.0109 ***  (3.69)
BM 0.0038 ***  (3.20) 0.0121 **  (2.28)
Controls for

Industry and Yes Yes

Year Effects

Intercept 0.0010 (0.31) 0.0530 *** (4.00)
Adjusted R2 8.97% 1.16%

N 64999 64999
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(b) Tone based on the wordlist of Loughran and McDonald

Dependent variables

CARJ[0,1] CAR[2,50]

TONE LMy 0.0423 *#**  (12.94) 0.0110 (1.57)
TONE_ LMp 0.0225 ***  (8.35) 0.0132 (1.86)
REC 0.0012 ***  (3.89) 0.0008 (0.64)
EPS REV 0.8397 ** (2.46) 0.7720 **  (1.97)
TP_REV 0.2420 ***  (10.98) 0.0118 (0.63)
SUE 0.0023 ***  (7.58) 0.0019 *** (2.71)
PCAR -0.0346 ***  (4.01) 0.0008 (0.04)
MV -0.0011 (1.79) -0.0108 ***  (3.68)
BM 0.0041 ***  (3.51) 0.0123 **  (2.31)
Controls for

Industry and Yes Yes

Year Effects

Intercept 0.0011 (0.34) 0.0526 *** (4.00)
Adjusted R2 9.68% 1.19%

N 64999 64999
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Table 6

Market Reaction to Analyst Reports: Existence of a Translation (Japanese Sample)

This table shows the results of estimating Equation (2) for the Japanese sample: CAR = ay + f;TONE_Jy +
BeTONE_Ey + y1TONEp + y,EPS_REV + y3TP_REV + y,REC + (Controls) + ¢ . Columns “CAR[0,1]” and
“CAR[2,50]” show the regression results when the dependent variables are market-adjusted returns for days t through
t+1 and t+2 through t+50, respectively. The values reported in parentheses are t-statistics estimated using two-way

cluster-robust standard errors. ** and *** indicate statistical significance at the 0.05 and 0.01 levels, respectively.

Dependent Variables
CAR[0,1] CAR[2,50]
TONE Jn 0.0981  ***  (9.49) 0.0524  ***  (2.71)
TONE_Ex 0.0807  ***  (4.30) 0.0313 (0.83)
TONEp 0.0155 ***  (4.47) -0.0068 (0.84)
REC 0.0038  ***  (9.42) -0.0015 (0.97)
EPS REV 0.0456  ***  (3.02) -0.0348 (1.57)
TP REV 0.0617  ***  (16.60) -0.0039 (0.45)
SUE 0.0018  ***  (4.21) 0.0034  ***  (3.43)
PCAR -0.0228  ***  (3.55) -0.0224 (1.20)
MV -0.0016  ***  (3.32) -0.0106  ***  (4.20)
BM 0.0033  ***  (3.58) 0.0041 (1.22)
Controls for
Industry and Year Yes Yes
Effects
Intercept 0.0154 ***  (3.33) 0.0468 (1.83)
Adjusted R2 3.40% 0.62%
N 36943 36943
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Table 7

Abnormal Tone

Panels (a) and (b) show the results of estimating Equation (1) for the Japanese and U.S. samples, respectively, after
replacing the TONE measures (TONEy and TONEp) with the abnormal ones (A_TONEy and A_TONEjp). Columns
“CAR[0,1]” and “CAR[2,50]” show the regression results when the dependent variables are market-adjusted returns
for days t through t+1 and t+2 through t+50, respectively. The values reported in parentheses are t-statistics estimated
using two-way cluster-robust standard errors. ** and *** indicate statistical significance at the 0.05 and 0.01 levels,
respectively.

(a) Japanese sample

Dependent Variables

CAR[0,1] CAR[2,50]
A TONEyN 0.0766 ***  (9.93) 0.0411 *** (2.86)
A _TONEp 0.0137 ***  (3.95) -0.0072 (0.87)
REC 0.0038 ***  (9.60) -0.0015 (0.98)
EPS REV 0.0456 ***  (3.01) -0.0347 (1.57)
TP REV 0.0617 *** (16.56) -0.0037 (0.43)
SUE 0.0019 ***  (4.24) 0.0034 *** (3.42)
PCAR -0.0227 ***  (3.52) -0.0224 (1.20)
MV -0.0017 ***  (3.35) -0.0106 ***  (4.20)
BM 0.0033 ***  (3.54) 0.0041 (1.22)
Controls for
Industry and Year Yes Yes
Effects
Intercept 0.0155 ***  (3.31) 0.0468 (1.83)
Adjusted R2 3.31% 0.62%
N 36943 36943
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(b) U.S. sample

Dependent variables

CARJ0,1] CAR[2,50]

A TONEN 0.0500 ***  (6.01) -0.0076 (0.40)
A _TONEp 0.0263 ***  (6.23) -0.0015 (0.14)
REC 0.0017 ***  (5.64) 0.0011 (0.84)
EPS REV 0.8712 ** (2.47) 0.7864 **  (2.02)
TP REV 0.2466 *** (11.04) 0.0139 (0.74)
SUE 0.0025 ***  (7.79) 0.0020 *** (2.82)
PCAR -0.0306 ***  (3.58) 0.0029 (0.13)
MV -0.0013  ** (1.96) -0.0109 ***  (3.69)
BM 0.0038 ***  (3.20) 0.0121 **  (2.28)
Controls for

Industry and Yes Yes

Year Effects

Intercept 0.0010 (0.30) 0.0530 *** (4.06)
Adjusted R2 8.97% 1.16%

N 64999 64999
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Table 8

Market Reaction to Analyst Reports: U.S. Small-cap Sample

This table shows the results of estimating Equation (1) for the U.S. small-cap sample. Columns “CAR[0,1]” and
“CAR[2,50]” show the regression results when the dependent variables are market-adjusted returns for days t through
t+1 and t+2 through t+50, respectively. The values reported in parentheses are t-statistics estimated using two-way

cluster-robust standard errors. ** and *** indicate statistical significance at the 0.05 and 0.01 levels, respectively.

Dependent variables

CARJ0,1] CAR[2,50]

TONEN 0.1018 *** (7.12) -0.0194 (0.49)
TONEp 0.0368 *** (3.70) 0.0087 (0.46)
REC 0.3437 ** (2.32) -1.1987 ** (2.45)
EPS REV 0.2066 ***  (7.77) 0.0043 (0.11)
TP_REV 0.0019 ** (2.32) 0.0019 ** (1.97)
SUE 0.0038 ***  (6.91) 0.0016 (0.69)
PCAR -0.0337 ***  (3.56) -0.0403 (0.91)
MV 0.0003 (0.25) -0.0593 ***  (8.65)
BM 0.0049 ***  (3.17) 0.0078 (1.27)
Controls for

Industry and Yes Yes

Year Effects

Intercept -0.0080 (1.49) 0.1874 *** (7.97)
Adjusted R2 8.65% 4.51%

N 25302 25302
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Abstract

To understand bank risk-taking incentives, I construct a novel dataset of small
and medium-sized U.S. bank Chief Executive Officer (CEO) compensation contracts
and bank financials. First, I find empirical evidence of bonus and stock option com-
pensations that explain the bank’s poor performance and failure during the financial
crisis of 2007-2009. Second, I quantitatively evaluate regulatory policies for bank CEO
compensation to promote long-run financial stability. I develop a dynamic model of
banking with agency conflicts to characterize the effect of shares owned, bonuses, and
stock options on risk-taking. The bank CEO faces trade-offs between short-termism
for immediate payment of cash and long-termism for stability subject to costs of ex-
ternal equity issuance under capital regulation and deposit insurance. The model is
calibrated to U.S. data using the novel dataset. Counterfactual analysis shows that
the Euro bonus cap and U.K. remuneration code —limitations to the ability of the
bonus payment —improve financial stability and welfare. Finally, I argue that the
Dodd-Frank proposal of 2016, which included a combination of deferred dividends and
bonuses, has a further improvement according to the model prediction. Heterogeneity
in compensation among bank CEOs has aggregate consequences of designing a proper
compensation system.
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1 Introduction

“Most importantly, we need to recognize that an effective requlatory regime and comprehensive
supervision are not sufficient. We also need to focus on the incentives facing banks and their
employees.”

William C Dudley, President and CEO of the Federal Reserve Bank of New York, at the
U.S. Chamber of Commerce, Washington DC, March 26, 2018'

1.1 Motivation

Strong criticism arises after the financial crisis of 2007-2009 that U.S. bank Chief Executive
Officer (CEO) compensation spurred excess risk-taking. This disapproval is specially re-
served for large financial institutions which are considered "too big to fail" and thus must be
supported by the government when they do face failure.? For instance, the American Inter-
national Group (AIG) is scheduled to pay $450 million bonuses to employees after receiving
a $170 billion bailout from the U.S. government. Policymakers in the U.S. react to these
incidents by proposing rules, Dodd-Frank Wall Street Reform in July 2010, mandating claw-
backs of executive compensation.” After revisions of this proposal, the new compensation
regulations are aimed to reduce excessive compensation and to prevent material financial
loss.” A few anecdotes like the AIG bonus payments controversy support the views of incen-
tive misalignment to the bank failure. However, this limited evidence for the entrenchment
perspective creates doubt on the effectiveness of compensation regulation planned after the
financial crisis.

While the vast majority of literature tries to understand the policy implication for big
banks, this paper focuses on Small and Medium-sized Banks (SMB). I pick SMB for two
reasons. First of all, SMB, as well as big banks, struggle through the financial crisis. One
piece of evidence shows that 113 SMB owe Troubled Asset Relief Program (TARP) money
five years later the financial crisis while most of the big banks repaid TARP money (Coles
et al. (2006)). Other evidence shows that after the wake of the crisis, SMB who have high
exposure to commercial real estate loans experience high failure rates (Friend et al. (2013)).
Those banks had been increasing commercial real estate loans for several decades until the
financial crisis (DiSalvo et al. (2016)). Second, studies of SMB help scholars and policymakers
to understand the quantitative impact of executive compensation structure on risk-taking.
I argue that large financial institutions hinder researchers from testing hypotheses and from

! Another related quote from the testimony to Congress on June 6, 2009, by Timothy Geitner, United
States Secretary of the Treasury, “I think that although many things caused this crisis, what happened to
compensation and the incentives in creative risk taking did contribute in some institutions to the vulnerability
that we saw in this financial crisis.”

2This view is consistent with the findings of size anomalies in bank stock prices (Gandhi and Lustig
(2012)). Their evidence suggests that big banks are supported by implicit government guarantees.

3Dodd-Frank Act is a comprehensive package of financial regulation to prevent the repetition of the
financial crisis. Two proposals are published in 2010 and 2016. However, the latest proposal is postponed in
2016.

4The United Kingdom implements the Remuneration Code, which requires executives and other employees
to defer a large portion of their bonus compensation. Kleymenova and Tuna (2018) find a modest effect of
reduction in risk-taking.
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building a tractable model for the quantitative evaluation of policy reforms. Namely, large
financial institutions run complex businesses, have unrestricted market access, have inherent
government protection, and interact among loan markets strategically. These features create
obstacles but interesting interactions for future studies to understand the channel to describe
the effects of unimplemented policy. Nevertheless, this paper’s policy implication for SMB
applies to big banks to some extent since managerial conflicts faced by the bank manager
and shareholders are a common characteristic of banks of all sizes.

This paper applies insights and techniques developed in corporate finance to banking
literature. Research on non-financial firms supports that short-termism and managerial
entrenchment as potential factors in corporate decisions (Coles et al. (2006)).° T ask a
similar question for financial firms. Is it true bank CEO compensation can explain bank
performance during the financial crisis? The answer to this question is not obvious because
of the huge difference in market structure: the financial sector is more levered and regulated
than the non-financial sector.

I take two steps to investigate the link between bank compensation and risk-taking. In
the first part of the analysis, I apply simple regression models to test the hypothesis of
this connection. As Cheng et al. (2015) pointed out, there is very little direct evidence for
the entrenchment perspective among financial firms, even though many policymakers share
the idea that managerial entrenchment caused risk-taking. In fact, Fahlenbrach and Stulz
(2011) (hereafter F'S (2011)) find no evidence that the bank’s poor performance during the
credit crisis is related to lack of alignment of bank CEO incentives with shareholder interests
for a small sample of big financial institutions. I construct a novel dataset that includes
a roughly ten times larger sample of SMB with financial statements, CEO compensations,
and market prices. I also restricted my sample to commercial banks.® I find evidence in the
regression analysis which supports short-term cash compensation and stock option stimulate
risk-taking. Since bonus has an economically significant impact on risk-taking given evidence
from this paper, restricting short-term cash compensation is a reasonable way to improve
the economy. However, I argue by building a dynamic model of banking that a combination
of restricting dividends and bonuses has further improvement.

The second part of the analysis asks which compensation regulation reduces risk-taking
of the banking sector. I run a counterfactual experiment using a structural banking model
with agency conflicts. In the model, the bank CEO faces trade-offs between short-termism
for immediate profit and long-termism for stability. Policymakers suggest a wide variety of
regulation tools which includes debt compensation, a combination of deferred dividends and
deferred bonuses, and bonus caps. For example, William C. Dudley, the former president
and CEO of the Federal Reserve Bank of New York, presents his idea (Dudley (2014)) that
bank CEO compensation “needs to be a shift in the mix of deferred compensation away
from equity and towards debt” in order to improve financial stability and rebuild the public
trust. There is an important distinction between compensation regulation and standard
bank regulation, such as capital requirement ratio or liquidity coverage ratio. Policymakers

SThere is also disagreement about this statement. Hayes et al. (2012) find a causal relationship between
option-based compensation and risk-taking using the exogenous change of the revised accounting standard
change as an instrument.

SCompared to the study of FS (2011), my paper’s sample contains only commercial banks that prevent
the potential bias caused by difference of industry groups such as investment banking and brokerage.
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claim that complex rules of capital requirement ratio and others can create an incentive
where banks feel free to do anything, which increases risk and bad behavior.” Compensation
regulations are believed to be simple, and therefore to avoid regulatory arbitrage, which
lowers the effectiveness of the banking regulation. The key contribution of this paper is to
conduct a series of counterfactuals that quantifies the effects of compensation regulations.

The important question becomes which tool is best suited to fixing misaligned incentives
of CEOs in the U.S. banking sector. Counterfactual policy scenarios are (i) Dodd-Frank, (ii)
pure debt-based compensation (Bebchuk and Spamann (2009)), (iii) the Euro bonus cap,
and (iv) U.K. remuneration code to a standard compensation plan, and see how the bank
manager responds optimally to change in these regulations.® On top of that, I investigate the
effects of (v) hypothetical option ban, which is an extreme case of FAS 123R and (vi) capital
requirement ratio from Basel II to III. In conclusion, the model suggests that the Dodd-Frank
proposal of 2016 leads to the largest improvement in financial stability and welfare measured
by consumption. This stems from the fact that the bank CEO’s compensation structure is
heterogeneous. Therefore, the Dodd-Frank proposal of 2016, which is two combinations of
deferred dividends and deferred bonuses, reduces heterogeneous reactions.

1.2 Literature Overview

I will not provide a comprehensive review of CEO compensation and risk-taking on non-
financial firms. But here I provide a list of literature about financial firms.

FS (2011) find that banks in which the CEO’s incentives were better aligned with those
of shareholders did not perform better during the crisis. At the same time, authors alert
to the problem that their data source Execucomp is biased toward larger firms. In this
paper, I collect both SMB and large banks to understand industry-wide implications to
the entrenchment perspective. Berger et al. (2016) also do not find any evidence of direct
impact from shareholdings of bank CEO to bank failure. For a study of European countries,
Efing et al. (2015) use payroll data from German, Austrian, and Swiss treasury/capital
market management and investment banks employees. Authors find incentive pay correlates
positively with risk-taking.

Extensive literature shows a positive relationship between risk-taking by banks and CEO
compensation structure. DeYoung et al. (2013) and Bai and Elyasiani (2013) find that
higher compensation sensitivity to changes in volatility which is Vega leads to greater bank
instability. On the contrary, my study focuses on a dynamic trade-off of risk-taking rather
than a static trade-off. Bennett et al. (2015) argue that CEO inside debt reduces default
risk. Igbal and Vahdmaa (2019) document managerial risk-taking incentives increase the
level of systemic risk during the financial crisis.

Cheng et al. (2015) claim that the riskier firms may offer higher total pay as compensation
for the extra risk in equity. In other words, they claim that the causality can be reversed as
many believe that misalignment from shareholders’ value caused financial firms to take risks

"Banks control their Risk-Weighted Assets in capital requirements via regulatory arbitrage (e.g., Blundell-
Wignall and Atkinson (2010)).

8There are other types of debt-based compensations proposed in the literature. Subordinated debt com-
pensation (Tung (2011)) and convertible equity compensation (Gordon (2010)) are two common types. I
leave them to explore for future research.
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before the crisis. This paper does not deal with this issue of reverse causality. This paper’s
argument fixes compensation structure and discusses regulating bank CEO compensation
package by restricting the flow of income.

Nikolov and Whited (2014) develop a dynamic model with agency conflicts to explain
corporate cash policy. Glover and Levine (2017) study a structural model of manager’s
conflict. My model alters their model to accommodate features of the banking industry:
decreasing returns to scale; endogenous risk-taking and capital structure; short-term cash
compensation; capital regulation; and deposit insurance.

Roadmap. The remainder of the paper is organized as follows. In Section 2, I provide
reduced-form evidence. Section 3 introduces the model and provides counterfactual experi-
ments. Section 4 concludes.

2 Regression Analysis

2.1 Sample Construction

The primary data source is S&P Capital IQ collecting data from U.S. Securities and Exchange
Commission (SEC) company filings, the Center for Research in Security Prices (CRSP), Call
Reports from Federal Deposit Insurance Corporation (FDIC), Intercontinental Exchange
(ICE). For publicly listed banks, the balance sheet and income statement are coming from
annual reports (10-K). The CEO compensation is collected from proxy statement pursuant
(DEF 14A) for publicly listed banks. The price data is collected both from CRSP and ICE.
CRSP contains equity price with banks’ primary listings on major stock market s.t. NYSE,
NYSE MKT, NASDAQ), Arca, and Bats exchanges. ICE covers stock traded in other markets
such as Pink Sheets and OTC Bulletin Board.

I collect the data of all companies with Standard Industry Classification (SIC) codes
6020 commercial banks at the end of the fiscal year of 2006 in S&P Capital 1Q. This sample
includes community banks, regional banks, banks traded on major U.S. stock exchange
markets, and those traded in the Over-The-Counter stock markets (i.e., the OTC Bulletin
Board and the Pink Sheets).” I restrict my sample to a geographic location in the U.S.. T also
drop banks that do not report total assets, bank CEQ’s salary, and market capitalization at
the end of the fiscal year of 2006. My final sample contains 721 commercial banks at the end
of the fiscal year of 2006. This sample size is roughly twice as many as Berger et al. (2016)
collected from the Mergent database. Most previous research about bank CEO compensation
relies on Execucomp to construct the sample. Execucomp sample is limited because the data
covers only banks listed on S&P 1500, and banks are removed from the index that is still
trading. The commercial bank sample size of S&P 1500 in my full sample is 69 by the end
of 2006. My novel dataset consists additional 652 commercial banks, excluding commercial
banks listed on S&P 1500, which allows me to increase the sample size substantially.'":!!

9The OTC Bulletin Board and the Pink Sheets restrict non-SEC-registered securities of U.S. banks to
follow the disclosure guidelines outlined in the OTCQX Rules for U.S. banks.

10A full sample of FS (2011) is 95 financial institutions which include both bank holding companies, and
investment banks, which correspond to SIC codes between 6000 and 6300 for the fiscal year of 2006. Their
subsample is 83 banks which remove nondepository banks from the full sample.

HBerger et al. (2016) has a total sample of 341 commercial banks from 2006Q1 to 2010Q3. They admit
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Technical details to construct variables from S&P Capital IQ are described in Appendix
ALl

I create a subsample of S&P 1500 from the list of sample firms in the appendix of FS
(2011). I hand-corrected the bank name if the name is not exactly the same. 69 banks are
matched with my final sample. I call this group big banks or S&P 1500 bank. The remaining
group of banks is named SMB (size distribution measured by total assets in Figure 1)."

Figure 1: S1zE DISTRIBUTION OF SMB AND BIG BANKS
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2.2 Timeline of Returns and Failure in the Financial Crisis

In the regression analysis, I construct crisis period returns of banks from July 1, 2007, to
December 31, 2008, as in F'S (2011). Figure 2 shows the evolution of Return Of Asset (ROA)
and Return Of Equity (ROE). The crisis does not end on December 31, 2008, but I leave sub-
sequent periods out from the calculation of return to separate the threat of nationalization,
which would affect the value of bank stocks and the incentives of CEOs.

that they put more effort into hand-collect data from failed banks than non-failed banks. Therefore, they
have a potential issue of sample selection bias toward failed banks. My data collect almost twice as many

non-failed banks to fix this data collection issue.
12Gandhi and Lustig (2012) use a definition of big banks as the first decile of total assets of commercial

banks in CRSP. The number of banks for the years 2000 to 2008 is approximately 630 banks.
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Figure 2: EVOLUTION OF THE RATE OF RETURNS FROM 2005Q3 TO 2011Q3

The figures show the time series of return of asset (ROA) and return of equity (ROE). The full sample is split into a group of
S&P1500 banks and a group of SMB. S&P1500 consists of shares traded in NYSE, NYSE Arca, NYSE MKT, NASDAQ Global
Select Market, NASDAQ Select Market, and NASDAQ Capital Market. The solid lines are the median of the rate of return,
and the shaded region is 25-75% interval of the rate of return. ROA is defined as net income divided by total assets. ROE is
defined as net income divided by equity. A sample of commercial banks for 24 quarters.
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Figure 3 shows the evolution of the numbers of bankruptcy in our final sample. 2009 and
2010 record the first and second peaks of the number of bankruptcy in the financial crisis.
The evolution of bankruptcy has a lag period for bank returns because the bankruptcy
process takes time. I classify all the bankrupted banks between July 2007 to December 2010
as bankruptcy in the cross-sectional regression analysis to take into account the length of
time for filing chapter 11 and chapter 7 bankruptcy. Total 42 banks file bankruptcy between

July 2007 to December 2010.

Figure 3: EVOLUTION OF FAILED BANKS FROM 2006 TO 2015

The figure shows the evolution of the number of failed banks from 2006 to 2015. No bankruptcy is reported for 2006 and 2007.
The number is a sum of banks filed chapter 11 or chapter 7 bankruptcy to the court at the period of a voluntary petition filing
date. The sample includes both S&P 1500 banks and SMB.
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2.3 Summary Statistics

Tables 1-2 report key summary statistics of banks’ financial statements and CEO compensa-
tion for the fiscal year of 2006. The average size of SMB is 3.2 billion dollars. Buy-and-hold
returns of SMB during the crisis is -39% on average. Bonus/revenue is a proxy of the
elasticity of annual incentive on the performance measure.'> The average of unexercisable
options/total shares is 0.3% in SMB sample.'” There is notable heterogeneity in compen-
sation structure in the SMB sample. The SMB sample has 4 (5) times larger standard
deviation of bonus/revenue (“Percentage ownership from shares”) than FS (2011) sample.
Scatter diagrams in Appendix Al show negative correlations between buy-and-hold returns
during crisis and compensations (bonus/revenues and unexercisable options/total shares) in

2006.

Table 1: SAMPLE SUMMARY STATISTICS OF BANKS FINANCIAL STATEMENTS FOR FISCAL
YEAR 2006

Panel A: Comparison of 2006 financial characteristics of small and medium-sized banks and S&P1500

Small and medium-sized banks S&P1500: Fahlenbrach and Stulz (2011)

Number  Mean Median Std. Dev. Number  Mean Median Std. Dev
Total assets (million dollars) 650 3,190.5 648.59 28,981.07 69 105,436.5 10,571.8 324,929.7
Total liabilities 650 2,848.4 588.34 25,841.19 69 96,257.1 9,804.3 299,782.3
Market capitalization 650 605.8 104.03  4,703.07 69 17,812.8 2,055.1  48,807.0
Buy-and-hold returns during crisis 599 -38.7 -41.52 34.92 62 -36.1 -38.4 34.6
Net income/total assets (%) 650 0.84 0.90 1.03 69 1.29 1.26 0.42
Net income/book equity (%) 650 9.36 9.96 6.19 69 13.32 12.92 4.87
Cash/total assets (%) 650 0.05 0.04 0.06 69 0.04 0.03 0.03
Dividend per share 650 1.02 0.34 5.98 69 1.67 1.00 3.13
Book-to-market ratio 650 0.62 0.60 0.22 69 0.52 0.50 0.16
Tier] capital ratio (%) 650 13.44 11.84 13.50 69 10.14 9.80 2.69
Tangible common equity ratio 650 5.15 6.14 5.82 69 5.31 6.21 2.53

Panel B: Comparison of 2006 financial characteristics of group in total asset size

Full sample (group in total asset size)

Ist quartile 2nd quartile 3rd quartile 4th quartile

Mean Median Mean Median Mean Median Mean Median
Total assets (million dollars) 216.5 226.7 535.0 524.8 1,223.7 1,108.3  50,233.7 5,763.5
Total liabilities 192.5 204.0 486.5 476.0 1,112.4 1,000.0 45,638.6 5,006.8
Market capitalization 36.4 322 83.2 78.4 218.2 177.2 8,725.2 1,103.3
Buy-and-hold returns during crisis -46.1 -45.9 -45.8 -47.6 -37.1 -38.6 -24.7 -20.6
Net income/total assets (%) 0.49 0.71 0.91 0.90 0.95 0.95 1.20 1.13
Net income/book equity (%) 6.33 7.19 10.20 10.66 10.72 11.37 11.72 11.97
Cash/total assets (%) 0.08 0.05 0.04 0.04 0.04 0.03 0.04 0.03
Dividend per share 0.25 0.00 1.04 0.36 1.06 0.46 2.00 0.76
Book-to-market ratio 0.70 0.67 0.62 0.62 0.56 0.55 0.56 0.50
Tierl capital ratio (%) 16.86 13.28 12.64 11.95 12.00 11.11 11.01 10.51
Tangible common equity ratio 2.37 0.00 4.79 6.44 7.11 7.26 6.41 6.38

13 Annual Incentive Plan Design Survey conducted in 1996-1997 by Towers Perrin shows that 19 U.S.
finance and insurance corporations out of 21 are using earnings as one of the performance measures in
annual incentive plans. Earnings include net income, pre-tax net income, and returns on assets, equity, and
capital. However, these measures are not non-negative. Revenue is a good measure of earnings because it is
non-negative. Therefore, the elasticity of annual incentive is non-negative.

14This is less than the average of exercisable options/total shares because unexercisable options are issued
recently and exercisable options are issued in the past.
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Table 2: SAMPLE SUMMARY STATISTICS OF BANK CEO COMPENSATION FOR FISCAL
YEAR 2006

Panel A: Comparison of 2006 CEO compensation characteristics of small and medium-sized banks and S&P1500

Small and medium-sized banks S&P1500: Fahlenbrach and Stulz (2011)
Number  Mean Median Std. Dev. Number  Mean Median Std. Dev.
Annual compensation
Total compensation (thousand dollars) 650 807.7 422.9 2,206.0 69 5,858.3 2,602.2 8,288.3
Cash compensation 650 543.5 348.0 994.9 69 2417.7 1,495.7 2,897.8
Salary and others 650 473.2 307.5 933.1 69 1,885.7 1,187.7 1,990.9
Salary 650 287.5 240.0 155.2 69 730.6 737.5 260.8
Bonus 650 70.2 4.1 266.0 69 532.0 0.0 2,214.1
Annual stock grant 650 86.1 0.0 645.2 69 1,283.4 306.2 2,569.7
Annual option grant 650 81.6 0.0 519.9 69 1,554.7 389.9 3,602.8
All other compensation 650 82.4 27.7 639.8 69 207.5 119.5 276.1
Salary and others/total assets (%) 650 0.12 0.05 1.49 69 0.01 0.01 0.01
Salary/total assets (%) 650 0.10 0.04 1.26 69 0.01 0.01 0.01
Bonus/revenue (%) 647 0.18 0.01 0.32 69 0.03 0.00 0.08
Cash compensation/total compensation (%) 647 84.57 90.34 17.49 69 56.84 50.64 21.82
Equity portfolio value
Value equity 650 545.3 0.0 2,255.1 69 14,761.1 3,574.0 31,4404
Value shares 650 235.1 0.0 1,272.8 69 6,087.8 1,142.8  13,493.9
Exercisable options/total shares (%) 650 1.03 0.44 2.43 69 0.67 0.41 0.86
Unexercisable options/total shares (%) 650 0.23 0.00 0.51 69 0.24 0.12 0.59
Value unvested stock 650 130.0 0.0 729.8 69 3,869.8 451.6  11,540.2
Equity portfolio incentives
Percentage ownership from shares (%) 527 2.66 0.86 5.92 60 0.66 0.28 1.15
Panel B: Comparison of 2006 CEO compensation characteristics of group in total asset size
Full sample (group in total asset size)
Ist quartile 2nd quartile 3rd quartile 4th quartile
Mean Median Mean Median Mean Median Mean Median
Annual compensation
Total compensation (thousand dollars) 268.4 238.5 417.3 362.5 678.5 544.3 3,817.4 1,346.5
Cash compensation 234.0 215.4 345.0 319.9 533.2 451.0 1,785.2 942.0
Salary and others 212.3 199.8 301.6 280.5 450.6 385.5 1,473.3 822.2
Salary 172.0 166.5 230.9 2252 319.3 300.0 599.1 536.5
Bonus 21.7 5.0 434 10.0 82.6 0.0 311.8 0.0
Annual stock grant 4.8 0.0 8.1 0.0 21.6 0.0 772.7 74.2
Annual option grant 18.0 0.0 14.3 0.0 41.3 4.0 821.8 91.6
All other compensation 28.4 18.6 36.5 26.1 58.7 31.6 254.5 62.8
Salary and others/total assets (%) 0.33 0.10 0.06 0.06 0.04 0.03 0.02 0.01
Salary/total assets (%) 0.27 0.08 0.04 0.04 0.03 0.03 0.01 0.01
Bonus/revenue (%) 0.24 0.06 0.20 0.05 0.16 0.00 0.05 0.00
Cash compensation/total compensation (%) 91.51 99.18 87.03 91.86 82.45 86.29 66.65 68.28
Equity portfolio value
Value equity 42.7 0.0 108.6 0.0 353.2 424 7,163.5 1,290.0
Value shares 10.4 0.0 31.7 0.0 77.3 0.0 3,080.5 386.2
Exercisable options/total shares (%) 1.21 0.50 1.00 0.50 0.84 0.41 0.95 0.36
Unexercisable options/total shares (%) 0.30 0.00 0.19 0.00 0.22 0.05 0.22 0.08
Value unvested stock 9.1 0.0 25.0 0.0 45.6 0.0 1,883.8 0.0
Equity portfolio incentives
Percentage ownership from shares (%) 2.81 1.20 2.30 0.96 2.65 0.84 2.14 0.45

2.4 Empirical Results

In this section, I find that bonus/revenue and unexercisable options/total shares explain the
bank performance and bankruptcy in the crisis for SMB. Bonus/revenue is a quantitatively
more important factor than unexercisable options/total shares. A large number of a speci-
fication does not allow ownership from shares to find statistically significant relationship to
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risk-taking.
The specification of cross-sectional regression:

Risk-Taking, = [+ f1Salary and others/total assets, + f,Bonus/revenue,
+  B30wnership from shares; + S;Unexercisable options/total shares,
+ Controls; + ¢;

where risk-taking is measured in between crisis and right-hand variables are measured in
pre-crisis. f3; are coefficients (j € {0,1,2,3,4}) and ¢; is error term where ¢ is an index for
bank CEO. The measure of risk-taking captures poor bank performance during the crisis
period.

I run regression models for four different bank performance measures: buy-and-hold
returns, ROA, ROE, and bank failure.
Market Returns. My benchmark specification is model (6) in Table 3. The dependent
variable is buy-and-hold-returns. One standard deviation increase in bonus/revenue 0.32(%)
explains —8.03%(= —25.09 x 0.32(%)) (or -0.21% in annual returns) drop of buy-and-hold
returns. One standard deviation increase in unexercisable options/total shares 0.2(%) de-
creases —2.29%(= —11.47 x 0.2(%)) (or -1.53% in annual rate). Since the median drop of
buy-and-hold returns in the crisis is 41.52%, bonus/revenue has quantitative significance as
well. The quantitative impact is less pronounced for unexercisable options/total shares.
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Table 3: BUY-AND-HOLD RETURNS DURING THE FINANCIAL CRISIS AND BONUS, OWN-
ERSHIP, AND OPTIONS OF 2006 FOR SMB

The table shows results from cross-sectional regressions of buy-and-hold returns for commercial banks from July 1, 2007 to
December 31, 2008. “Salary and others/total assets” is annual salary plus other cash compensation excluding bonus for the
fiscal year of 2006 divided by total assets at the end of the fiscal year of 2006. “Bonus/revenue” is an annual bonus for the
fiscal year of 2006 divided by annual revenue of the fiscal year of 2006. “Exercisable options/total shares” and “Unexercisable
options/total shares” are ratios of the number of options and the total number of shares of common stock outstanding. “In(market
capitalization” is a natural log of market capitalization. Market capitalization is a product of share price and shares outstanding
at the end of the fiscal year of 2006. TCE ratio stands for tangible common equity ratio. Numbers in parentheses are t-statistics,

and *** ** and * indicate statistical significance at the 1%, 5%, and 10% level, respectively. The sample is for SMB.

€3] @) 3 C)) ©) (6) @)
Salary and others/total assets -0.640 -12.50 12.48
(-0.70) (-0.26) (0.26)
Bonus/revenue (65) -23.12%%* -25.09%** -26.31%%*
(-5.43) (-3.95) (-4.12)
Ownership from shares (%, 0s) 0.000513 0.00177 0.000861
(0.19) (0.65) (0.31)
Exercisable options/ -0.0277 0.0301 0.0351
total shares (-0.34) (0.38) (0.44)
Unexercisable options/ -9.939%** -11.47%%* -10.66%**
total shares (6¢) (-3.70) (-3.63) (-3.36)
Stock return 2006 -0.000126 0.00732
(-0.00) (0.11)
Book to market ratio -0.101 -0.0673
(-1.14) (-0.75)
In(market capitalization) 0.0561%** 0.0570%**
(3.14) (3.06)
Tier 1 capital ratio (%) 0.00876**
(2.58)
TCE ratio (%) 0.00119
(0.26)
Number of observations 598 595 485 598 598 476 476
R’ 0.000813 0.0473 0.0000773  0.000193 0.0224 0.129 0.117

I run several robustness tests. First, I run a regression close to FS (2011) which uses
cash bonus/salary as a measure of short-term cash compensation in Appendix A.2. Again, |
reach the same conclusion that the big bank sample has no explanatory power, but the SMB
sample brings back the statistical power of this link (Appendix Table Al). Second, I use
salary /total assets instead of salary and others/total assets (results are reported in Appendix
Table A2). The results are unchanged qualitatively and quantitatively. Third, I use cash
bonus/salary in the regression analysis as a measure of reliance on bonuses. Appendix Table
A2 shows that the main results still hold. Forth, I compared my main regression to a full
sample excluding the top 10 banks for checking my result for a broader definition of SMB
(Appendix Table A4). The largest banks in the U.S. are known to be different from other
fringe banks. However, this also does not change my results in Table 3 qualitatively and
quantitatively.

ROA. For my benchmark specification model (6) for ROA as the dependent variable (Table
4), one standard deviation increase in bonus/revenue 0.32(%) reduces ROA by —0.22%(=
—0.684 x 0.32(%)) (or -0.15% in annual returns). One standard deviation increase in unexer-
cisable options/total shares 0.2(%) reduces ROA by —0.07%(= —0.357 x 0.2(%)) (or -0.05%
in annual returns). The quantitative implication is similar to buy-and-hold returns. Book to
market ratio has negative sign and statistically significant. This is aligned with the finding
in FS (2011). To compare these result with previous research, I report regression results for
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big banks sample in Appendix Table A5. bonus/revenue is not statistically significant for
big banks.

Table 4: RETURN OF ASSET DURING THE FINANCIAL CRISIS AND BONUS, OWNERSHIP,
AND OPTIONS OF 2006 FOR SMB

€3] O] €)] G ®) () @)
Salary and others/total assets -4.7744% %% -1.447 -0.856
(-3.39) (-0.56) (-0.33)
Bonus/revenue (65) -0.357 -0.684** -0.712%*
(-1.57) (-2.10) (-2.19)
Ownership from shares (%, 6) -0.0000294 0.0000365 0.0000129
(-0.19) (0.25) (0.09)
Exercisable options/ 0.000599 0.00100 0.00117
total shares (0.13) (0.25) (0.29)
Unexercisable options/ -0.374** -0.357** -0.349**
total shares (6¢) (-2.44) (-2.05) (-2.01)
Lagged ROA 0.189** 0.205%*
(2.34) (2.58)
Book to market ratio -0.0160%**  -0.0151%**
(-3.50) (-3.34)
In(market capitalization) -0.00202%*  -0.00208**
(-2.30) (-2.29)
Tier 1 capital ratio (%) 0.000189
(1.05)
TCE ratio (%) 0.0000755
(0.33)
Number of observations 624 622 518 624 624 507 507
R’ 0.0181 0.00394 0.0000678  0.0000261 0.00945 0.0635 0.0616

ROE. The model (6) is my benchmark specification for ROE (Table 5). One standard
deviation increase in bonus/revenue 0.32(%) explains —2.83%(= —8.864 x 0.32(%)) (or -
1.90% in annual returns) drop of ROE. One standard deviation increase in options/total
shares 0.2(%) decreases —0.94%(= —4.704 x 0.2(%)) (or -0.62% in annual returns). The
implication of quantitative impact looks similar to other returns.
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Table 5: RETURN OF EQUITY DURING THE FINANCIAL CRISIS AND BONUS, OWNERSHIP,
AND OPTIONS OF 2006 FOR SMB

€3] @) 3) C)) ) (6) @)
Salary and others/total assets -22.14%* -16.90 -10.06
(-1.88) (-0.74) (-0.44)
Bonus/revenue -4.337%* -8.864*** -8.987***
(-2.08) (-2.98) (-3.02)
Ownership from shares (%) -0.000419 -0.000871 -0.00112
(-0.34) (-0.69) (-0.89)
Exercisable options/ 0.00884 0.0168 0.0194
total shares (0.23) (0.45) (0.52)
Unexercisable options/ -3.924%** -4.704%** -4.682%**
total shares (-3.08) (-3.03) (-3.01)
Lagged ROE 0.3971*** 0.389%**
(3.97) (3.94)
Book to market ratio -0.117%%* -0.107**
(-2.60) (-2.40)
In(market capitalization) -0.0172%* -0.0190**
(-2.10) (-2.23)
Tier 1 capital ratio (%) 0.00213
(1.32)
TCE ratio (%) 0.00177
(0.86)
Number of observations 621 619 514 621 621 503 503
R’ 0.00570 0.00695 0.000220 0.0000826  0.0151 0.102 0.100

Bank Failure. The number of failed banks counts the number of bankruptcy and taken over
by FDIC from July 2007 to December 2010 (Table 6). I measure the number of failed banks
in two ways. “Only child” is a bank that is taken over by FDIC. “Child & parent” is a bank
that is its parent is taken over by FDIC. It is hard to say which is better or worse. “Child
& parent” might be overweighting the managerial influence to the child subsidiaries who are
taken over by FDIC. Moreover, some bank holding companies experience multiple times of
taken over by FDIC. These bank holding companies might have been more distressed than
the bank holding company experiences only one time of taken over by FDIC. I check results
computed from both measures for concreteness. I do not count banks that were merged
within a bank holding company as a failure because it is unclear whether these mergers
happen because these banks are troubled or not.

Larger banks are more likely to bankrupt or taken over by FDIC (Table 6). 12% of banks
fail in the SMB sample, while 32% of banks fail in the S&P1500 sample.

Table 6: SUMMARY STATISTICS OF BANK FAILURE FROM JULY 2007 TO DECEMBER 2010

The table shows the summary statistics of bank failure from July 2007 to December 2010. “Bankruptcy” is a sum of the number
of banks filed Chapter 11, Chapter 11 reorganization to Chapter 7 liquidation, Chapter 11 reorganization to Chapter 7, and
Chapter 7. “Taken over by FDIC” is the number of banks that are on the failed bank list by the FDIC. I match the commercial
bank on the list of failed banks and the parent BHC.

Small and medium-sized S&P1500 Total
Number Percentage ~ Number Percentage ~ Number Percentage
Failed bank 79 12 22 32 101 14
Bankruptcy 37 6 5 7 42 6
Taken over by FDIC (child & parent) 48 7 17 25 65 9
Taken over by FDIC (only child) 16 2 3 4 19 3
Total 652 100 69 100 721 100
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I run Probit models for three different dependent variables: the probability of failure,
bankruptcy, and taken over by FDIC. Table 7 shows that bonus/revenue and unexercis-
able options/total shares have statistical power to explain the bankruptcy rate in the crisis.
Bonus/revenue does not explain the probability of taken over by FDIC. I run similar regres-
sion models for the full sample in Appendix Table A7. The qualitative result is unchanged.

Table 7: BANK FAILURE DURING THE FINANCIAL CRISIS AND BONUS, OWNERSHIP, AND
OPTIONS OF 2006 FOR SMB

The table reports the regression coefficients from running Probit model of the number of bankruptcies, the number of banks
taken over by FDIC, and failed banks from July 2007 to December 2010. “Bankruptcy” is an indicator of banks declared
bankruptcy under Chapter 11 or Chapter 7. “Taken over by FDIC” is an indicator of banks listed on FDIC. “Failed Bank” is
an indicator of banks either declared bankruptcy or listed on the FDIC list. Numbers in parentheses are t-statistics, and ***,
** and * indicate statistical significance at the 1%, 5%, and 10% level, respectively. The sample is for SMB.

Failure
Bankruptcy Taken over by FDIC

Child & parent Only child Child & parent Only child
Dependent variables (1) (2) (3) (4) (5)
Salary and others/total assets 247.8 113.4 48.04 350.2 268.3

(1.21) (0.49) (0.20) (1.53) (0.85)
Bonus/revenue (65) 48.74* 74.95%* 87.05%** 24.46 65.25

(1.77) (2.50) (2.76) (0.76) (1.58)
Ownership from shares (%, 05) 0.0256%* 0.0276** 0.0296** 0.00888 -0.00449

(2.26) (2.24) (2.33) (0.63) (-0.17)
Exercisable options/ -0.471 -0.178 -2.617 -0.0449 0.0562
total shares (-0.22) (-0.19) (-0.83) (-0.07) (0.10)
Unexercisable options/ 50.27*** 65.53%** 66.64%** 17.51 43.98%*
total shares (6¢) (3.47) (4.73) (3.90) (1.11) (2.44)
Stock return 2006 -0.140 -0.700 -1.147* 0.267 0.176

(-0.44) (-1.35) (-1.94) (0.86) (0.38)
Book to market ratio 0.00327 0.131 0.256 -0.444 -0.667

(0.01) (0.26) (0.49) (-0.81) (-0.72)
In(market capitalization) 0.319%** 0.155* 0.187** 0.298*** -0.0458

(4.43) (1.74) (2.03) (3.72) (-0.27)
Tier 1 capital ratio (%) -0.0244 -0.0381* -0.0405* -0.0102 -0.0399

(-1.28) (-1.71) (-1.68) (-0.47) (-1.18)
Number of observations 516 516 516 516 516

3 Counterfactual Analysis

This section builds a model cast in discrete time with an infinite horizon (¢t = 1,2,...). The
model frequency is annual. The variable x is the current period (¢) and 2’ is the next period
(t+1) for simplified notation. There are two agents in the economy: the bank manager and
a representative household. A representative household is the majority of the shareholder.

3.1 The Model

Bank Manager. Endogenous risk-taking follows Allen and Gale (2000). Assume p(S) =
1— 5" is the probability of success and S € [0, 1] is the level of risk-taking where the elasticity
of success among the level of risk-taking is a parameter n € [0,1]. Probability p satisfies:
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p(0) =0, p(1) =1, p' <0, and p” < 0 for all S € [0,1]."” When the bank is subject to
failure with the probability of 1 — p, the bank manager and a representative household lose
all benefits.'® Failed banks lose their franchise value (Martinez-Miera and Repullo (2010)).

The bank manager lives two periods: the young bank manager decides (i) risk-taking,
(ii) deposits, and (iii) next period equity; the old bank manager is replaced by a new bank
manager. The old bank manager discounts his utility by the rate of 5. The bank manager
receives utility from three different types of compensation: shareholdings, bonuses, and stock
options.!’

The bank manager has access to decreasing returns to scale technology e*S[* with fixed
costs f. [ is the outstanding of loans and returns to scale is oy € (0,1). Productivity z is
the idiosyncratic following AR(1) process (2' = p,z + 0,¢,) which ¢, is i.i.d. shocks from
a normal distribution. Loans depreciate by the rate of § € [0, 1] after production. The
bank incurs external equity financing costs proportional to A (Gomes (2001); Hennessy and
Whited (2007)). The net deposit return is 7 + « which r is the risk-free rate and « is the
deposit insurance costs. The share price is endogenous determined in the partial equilibrium
model.

Representative Household. The representative household has limited power to enforce
the bank manager not to deviate from the shareholder’s interest. The risk-neutral household
maximizes its own utility by choosing the portfolio of safe and risky assets with a discount
rate of (3.

Optimization Problem and Equilibrium. The risk-neutral (young) bank manager solves
dynamic programming problem:

_ / , / /
W(G, Z) - S,I(Iilzab},(e’ 05 (D(G, 2 Sa da € ) + p(S)BEz \z[v(e ) 2 |(I))D
+ Ope*Sl™
 op(S)BE.[max{V (¢!, 2®) — ke, 2|),0}]
subject to
D = e8I — 6l —(rp+a)d—(—e)— f
D = (14+Alp)D
k(e,z|®) = ATM + %ATMZ (1)
ATM = V(e z|®)—D
158 increases returns in loans but decreases the probability of success (p/(S) = —nS7~! < 0).

I6For technical reasons, I assume that the bank’s internal fund is reduced to minimum value e when the
bank defaults. The bank distributes new bank’s shares to households. Since I focus on the long-run effect,
this assumption allows fixing the mass of banks across time.

17Since my regression exercises show that fixed compensation (salary and others/total assets) is statistically
insignificant to explain bank performance and failure during the crisis, I do not include fixed compensation in
my model for simplicity. Therefore, the bank CEOQ is feared to take a risk by losing his value of shareholding
and stock options but not from fixed compensation in the model.
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D is equity payout before external financing costs. D is equity payout after external financing
costs. Equity financing costs have a linear relationship as in Gomes (2001). If D is negative,
the bank manager and shareholders pay additional costs for equity issuance. ® is a set of
policy functions with respect to control variables S, d, and ¢’. The bank is not allowed
to issue negative deposits (d < 0). The bank manager earns income from stock holdings,
short-term cash compensation, and stock options. k(e, z|®) is the “effective” strike price of
stock option compensation. In practice, the strike price is set to at the money (ATM). At
the same time, stock options are less frequently exercised in data even though the stock
price is deeply in the money (ITM). I capture the hidden costs of the bank’s manager by
assuming that the “effective” strike price is a quadratic decreasing function of the fair value
of the current stock price. This functional form helps me to match data and to solve value
function iteration by restoring local concavity.'® Lastly, the stock option is not dividend
protected, and therefore stock price (ATM) is an ex-dividend price which is a cum-dividend
price V minus equity payout D.

The model reflects empirical findings of compensation in reduced-form analysis in this
paper. fg term represents the value of shareholdings. 1 assume that cash-bonus is a
performance-based payment based on bank’s operating profit which is proportional to the
parameter fg. 0o term is the expected value of stock option over productivity z’ evaluated
at the current period. The bank manager loses all the option value when the bank defaults.
The stock option is discounted by £ which I assume that the stock option expires in the next
period. As a special case of no agency conflict, s > 0, 0 = 0, 0o = 0, the bank manager
maximizes the shareholder’s value.

V' is determined in the stock market by the mass of shareholders.

V(e,z|®) = Dl(e, z05,d,e|®)+p(S)BE..[V(€, D)

Formal derivation of this Euler equation is in Appendix A.6.3. The representative household
optimizes her portfolio by taken policy function ® as given. Therefore, the bank manager’s
decision has direct effects from the performance of compensation and indirect equilibrium
effects from the stock price.

3.2 Theoretical Prediction and Equilibrium Policy Function

This section explores policy function dependence to compensation parameters (6g, 0g, 00)
and state variable e. I am interested in risk-taking S since it has implication to findings in
the empirical analysis section. I apply Topkis’s theorem to run comparative static. First,
the marginal value of risk taking:

8The bank manager is not willing to save too much since the share price has a negative marginal value of
ATM when ATM < A 1. I calibrate A, that matches the observed probability of option exercise in the data.
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MVRT = 6g (as +oghBV(e, 2 |<I>)])
+ Ogefl™
(‘3/{
+ Oof|p 85 E.. []IV(e’,z’|<I>)—/c(e,z\¢’)20]
+ SS - [max{V (e, 2'|®) — k(e, z|P), 0}]>

by assuming (i) equity payout is positive and (ii) capital constraints are not binding for
simplicity. Second, concavity of value function w.r.t. risk-taking S:

OMVRT *p .y
—ag = 0 (ﬁ) PRV (e, 710)]

32

+ 90ﬂ<as2

) E. . imax{V (¢, 2'|®) — k(e, z|®),0}] <0

00; oS

where i € {S,B,0} and 22 = — (2YEL) / (2NEL) | Given the concavity of value func-

tion, risk-taking depends on the sign of marginal value of risk-taking s.t. sign (gg > =

where § 352 = —n(n—1)5""1 < 0if n > 1. Topkis’s theorem gives 25 = <3MVRT> / (LVEL)

sign (%) and sign (35) = sign ({%). The simplest application is
Proposition 1 (Cash) 2% > >0

This proposition means that the manager takes more risk when the marginal value of risk-
taking increases by compensations (Prop. 1). Short-term cash compensation (fp) increases
the marginal value of risk-taking, BMVRT > (), since £ 8 =S <0,

Another simple application is

Proposition 2 (Size) 22 >0

In turn, equity increases the probability of default (Prop. 2). I find this relationship from
the sign of 81\48% is positive s.t.

OMVRT 0 (0D
e — 99e \ as

+ Ogefaylat

dp Ok
— 2008 (85) (8 ) B My (e 2/|@)—n(e,2®)0]

0

v
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If higher equity increases the strike price s.t. % > 0 to get the last inequality. The rise in
strike price lowers the bank manager’s utility. In order to keep the strike price x low, the

bank manager takes more risk.

However, the signs of 6%};“ and B%XORT are ambiguous. The stock has a decreasing

marginal value of risk-taking (% < 0) when the marginal costs of bankruptcy exceed the

marginal benefit of equity payout. On the other hand, stock option has a positive marginal
value of risk-taking (% > 0) when the marginal benefit of equity payout exceeds the
marginal value of bankruptcy. This might be the case if the strike price is sufficiently high
(the model assumes the exercise price is close or below of at the money).

Finally, I document

Proposition 3 (Scale Invariance) Allocation is invariant to the scale of compensations:
05, QB, and 00

The absolute scale of compensation does not change any allocation in the economy.
This proposition relies on the assumption that the bank manager is atomistic. Suppose
compensations are scaled up by a. Then, the bank manager’s value is W times the scaling
factor o.. Policy functions are invariant under the change of scale.”

3.3 Calibration and Validation

Calibrated parameters and targeted moments are reported in Table 8. Panel A contains
parameters calibrate outside the model. The depreciation rate is set to charge-off rate,
which is a loan deemed unlikely to be repaid by the creditor. Deposit insurance costs are
premiums paid by banks at the rate of historically 30bps of insured deposits. Parameters
of productivity process (p, and o,) are estimated outside the model (Appendix A.5). The
parameter \ of external financing costs is consistent with underwriting fees of equity 10%
observed in the data for non-financial firms.

Panel C contains parameters calibrate inside the model. I target 4 parameters in the
model to 4 moments in the data. The default probability is informative to determine the
elasticity of risky investment (n). I compute the probability of failure from the post-crisis
period.”’ The regulatory capital requirement ratio 7 is matched to the equity to loans ratio.
Since regulatory capital requirement ratio uses granular information about the numerator
(“capital”) and denominator (“risk-weighted assets”). In turn, the model has the book value
of loans and equity, and no further details. To fill in the gap, I calibrate capital requirement
ratio y inside the model to observed equity to loans ratio in data. The data implies the
model’s capital requirement ratio y = 4.4% is above the regulatory ratio 4% in the Basel 11
rule since my model overpredicts the regulatory capital, which is equal to the book value of
equity inside the model. Finally, convex costs of the stock option are set to a value consistent
with the frequency of option exercise between 2002 and 2006 for bank CEQO reported by Ma
(2015).

19This proposition might not true when the bank manager has sufficiently large compensations. A sizable
compensation affects the distribution of cash to shareholders, and therefore the value of shareholding might
appreciate or depreciate.

20T use the number of SMB who bankrupt from July 2007 to December 2010, and calculate the annual
rate of failure. The model does not distinguish between non-crisis and crisis periods.
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The model is solved numerically by an iterative procedure (details are in Appendix A.7.1).
Appendix A.7.2 shows equilibrium policy functions for baseline calibration.

Table 8 CALIBRATED PARAMETERS

Value Description Target Data  Model
Panel A: Technology and Financial Frictions Selected Outside Model
B 0.950 Discount Factor Standard Parameter
Q 0.333 Decreasing Returns to Scale Standard Parameter
1 0.0041 Depreciation Rate Charge-off Rate
a 0.003 Deposit Insurance Historical Average
Pz 0.903 Persistency of Productivity Interest Income on Loans
o, 0.282 Standard Deviation of Productivity Shock Interest Income on Loans
A 0.100 External Financing Costs Hennessy and Whited (2007)
Panel B: Compensation Structure Selected Outside Model (Small and Medium-sized Bank)
0s 0.0272 Total Stock Holding to Total Shares Capital IQ
0 0.0018 Bonus Payment to Operating Profit Capital 1Q

0o 0.0020 Total Unexercised Stock Option to Total Shares  Capital IQ
Panel C: Selected Inside Model

n 8.183 Elasticity of Risky Investment Default Probability (bps) 162 164
X 0.044 Capital Requirement Ratio Equity to Loans Ratio (%) 8.73 848
f 0.287 Fixed Costs Frequency of Equity Issuance (%)  9.59 14.98
A 0.010 Convex Costs of Stock Option Frequency of Option Exercise 0.29 0.35

Average Bank. The first part of validation explores comparative statics for different com-
pensation structures and costs of financial friction. Table 9 shows key moments in the model
for benchmark, three sets of compensation parameters, and an environment where convex
costs of the stock option are set to zero (A, = 0). Stock +10 uses a compensation parameter
of an average SMB (see Table 2 and 8), adding one standard deviation of shareholdings.
Bonus +10 and option 410 are calculated in similar ways. The average SMB is riskier if
bonuses and options increase. The first observation about the bonus is consistent with the
theoretical findings in Prop. 2. The second observation about the option fits the empirical
results in Section 2. The magnitude of risk-taking is more significant for the bonus than the
option. Lastly, an alternative model with parametrization of )\, = 0 finds that quadratic
costs of the stock option are necessary to match data. Linear exercise gives 82% of the
probability of exercise, which is nearly 50%pts higher than data. Finally, I want to motivate
my study to investigate heterogeneity effects on compensation regulation change for two
reasons. First, data observes a considerable variation in the compensation package of bank
CEO. Second, the model suggests a nonlinear response to compensation parameters ©.%!

21 Appendix Figure A2 plots the probability of default of the average SMB to the change in compensation
parameters. I find a significant response for a slight shift in bonus (65). Also, the response declines for a
high fraction of the bonus.
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Table 9: SIMULATED MOMENTS
Benchmark Stock (8g) Bonus () Option (6p) Linear exercise

+1g +1g +1g =0
Loans 8.26 8.12 9.08 8.28 8.47
Equity to loans ratio (%) 8.48 8.87 8.33 8.29 8.98
Default probability (bps) 164 161 190 173 169
Dividends/loans 0.06 0.07 0.06 0.06 0.06
Frequency of equity issuance (%) 14.98 14.94 14.67 15.08 15.00
Loan returns (%) 11.11 11.23 10.72 11.12 11.01
Exercise Probability 0.35 0.30 0.30 0.30 0.82

Heterogeneous Banks. The analysis extends to heterogeneous banks and studies size
effects between SMB and big banks. 1 run regressions of the probability of default on
compensation parameters and report the sample for SMB (big banks) in Panel A (B). The
specification (4) in Table 10 is

pi = Bo+ Pibsi+ Balp,i + Bsb0. + &

for bank i. The left-hand variable is the probability of default which is not perfectly observ-
able in data. Proxies of the probability of default in data — buy-and-hold returns, ROA,
ROE, and the actual default event during the financial crisis — are noisy measures of p in-
side the model. Although these regressions from simulated data have no measurement error
compared to my empirical section, it is interesting to see the implication from standard OLS
in this hypothetical setting. The simulated cross-sectional data is the long-run average of
moments generated from the benchmark model, solving it for compensation parameter © of
each bank.

First, I find shareholdings, short-term cash compensation, and stock options have sta-
tistical power for SMB (Panel A) to explain the default probability in specifications (1-4).
Second, the statistical power of these compensations to explain the probability of default
becomes less important for big banks (Panel B) in the specification (4) and insignificant in
specifications (1-2). This difference in big bank sample comes from two channels: (i) the size
of the sample; (ii) the variation in compensation ©. In order to understand the difference
(i), I run a bootstrap method to construct a sub-sample of 60 banks from SMB (the speci-
fication (6)). This approximately corresponds to the size of the sample of big banks. I find
statistical power also decreases in sample size. Therefore, I conclude that empirical section
results are partially driven by small sample size in big banks, and it could be fixed by using
SMB sample while assuming that agency conflicts exist in throughout the banking industry.
In specifications (5) and (7), I include control variables used in the empirical section. These
controls contaminate the estimates of coefficient in the model since book to market ratio, log
of market capitalization, and equity to loans ratio are endogenous variables, and therefore
highly correlated with compensation ©. In the data, these financial variables might also
depend on other bank characteristics, which is not fully captured by the model. Therefore,
it is reasonable to include these variables in the empirical analysis to control unobservable
bank characteristics which is orthogonal to the compensation structure.
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Table 10: HETEROGENEOUS RESPONSE TO PROBABILITY OF DEFAULT

Bootstrap
Dependent variables (1) 2) 3) 4) ®) (6) (7
Panel A: Small and Medium-sized Banks
Shareholdings (6g) -0.0383%** -0.0452%**  _0.00283 -0.0452  -0.00283
(-3.43) (-4.39) (-1.03) (-0.80) (-0.45)
Bonus (0p) 1.994 %3 1.885%** 0.0281 1.885% 0.0281
(7.00) (6.82) (0.32) (1.74) (0.09)
Stock options () 1.040%**  (0.856*** -0.0892%** 0.856 -0.0892
(5.92) (5.11) (-2.03) (1.19) (-0.28)
Book to market ratio 2.889%:* 2.889%**
(55.23) (5.64)
In(e) -0.123%%** -0.123%**
(-32.66) (-7.32)
Equity to loans ratio -0.371%%* -0.371
(-8.78) (-1.56)
N 445 445 445 445 445 445 445
R-squared 0.0258 0.0996 0.0733 0.185 0.949 0.185 0.949
Panel B: Big Banks
Shareholdings (6 ) -0.146 -0.162* -0.000838
(-1.54) (-1.84) (-0.02)
Bonus (0p) 2.378 2.945%*  _1.536%*
(1.54) (2.06) (-2.18)
Stock options (6) 0.600** 0.617** 0.156
(2.42) (2.60) (1.65)
Book to market ratio 2.237**
(13.49)
In(e) -0.0918%***
(-6.23)
Equity to loans ratio -0.514%*
(-2.40)
N 49 49 49 49 49
R-squared 0.0481 0.0483 0.110 0.227 0.915

3.4 Counterfactual Simulation Results

In this section, I study the effect of policy counterfactuals to the average SMB to understand
the key trade-offs. Then, I extend my analysis to the heterogeneous SMB to investigate
the overall impact of compensation regulations on the banking industry. Each experiment
fixes compensation structure © = {f0g,0p,00} and change the pay-offs to bank CEO and
shareholders. One exception is FAS 123R. T assume a hypothetical ban on option (o = 0).
Counterfactual policy scenarios are (i) Dodd-Frank, (ii) pure debt-based compensation, (iii)
the Euro bonus cap, (iv) U.K. remuneration code to a standard compensation plan, (v)
hypothetical option ban, which is an extreme case of FAS 123R, and (vi) capital requirement
ratio from Basel II to III. More details about policy designs are in Appendix A.8.

3.4.1 Regulation to Compensation for SMB - Average Effect
Dodd-Frank Wall Street Reform.
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W(e7 Z) = S%l>a0Xe’ QS {(p(S)HD>O + 1D<O)D(€7 2, SJ d7 6/) + p<S)BEz’|Z[V(e/7 leq))]}

+ Opp(S)e*Si™
+ O0p(S)BE . [max{V (¢, #|®) — n(e, 2|%),0)]

This reform takes a form of deferred dividend and deferred bonus. Deferred dividend (bonus)
repays a fraction of 1 — p of dividend (bonus). This alternative model induces to undertake
corporate policies that lower the bank’s default risk. I abstract the role as an inventory to
offset financial losses from deferred cash because CEQ’s compensation is too small to cover
the private costs associated with the bank’s failure.?”

Debt-based compensation.

W(ez) = e s (D(e, 2 8,.€) +p(S) BB,V (¢, #]0))
+ Ope*Sl™
+ op(S)BE..[max{V (¢, '|®) — k(e, z|P),0}]
+ Opp(S)l

This adds debt contract which is contingent on default. 1 set #p to 10bps of loans in
the counterfactual study. This value is an upper bound, which is larger than bank CEO
compensation in the current regime. The median of SMB has 346.5 thousand dollars of cash
compensation and 648.59 million dollars of total assets in 2006, which corresponds to 5.3bps
of total assets.

Euro Bonus Cap.

Wie, z) = Srgg)xelﬁs (D(e, 2, 8,d,¢) + p(S)BE..[V (€, 2'|®)])
+ Opmin{e*SI*, 7f(1) }
b
onus cap

+ op(S)BE..[max{V (¢, '|®) — k(e, z|P),0}]

where 7f(l) is the bonus cap where 7 is a parameter of the ratio of variable-to-fixed com-
pensation. I set 7 at 100%. The non-linear function of fixed compensation takes f(I) = 1%
where the elasticity parameter is estimated from data (6o = 0.397).”° Figure 4 illustrates
the case that the Euro bonus cap is binding (see also Appendix Figure A3 for distribution
of banks before and after the reform).”* Given this parametrization, the Euro bonus cap
becomes a constraint for low productivity banks (dotted blue lines) and high productivity
(dotted red lines) banks with smaller loan sizes.

22This role is pointed out by Mehran and Tracy (2016).

23] estimate the power law by regressing the logarithm of salary and others on the logarithm of total assets.

24The parameters of productivity 0.28 of up-state and -0.28 of down-state correspond to 2-state Markov
process estimated in Appendix A.5for illustrative purposes. In turn, the quantitative model uses 5-state
Markov process.

- 173 -



Figure 4: EURO BONUS FIXED CAP WITHOUT RISK-TAKING
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U.K. Remuneration Code.
W(e,z) = max 0s(D(e,zS,d,e)+p(S)BE.[V(e,2|®)])

S,d>0,¢!
+ 05{(1 — 7)e*SI + p(S)e*SI}
—_——

deferred bonus

+ op(S)BE..[max{V (¢, '|®) — k(e, z|®),0}]

where 7 = 60% which follows the implementation in U.K.. This is a weighted deferred
bonus. Increasing in bonus has less effect if the bank is restricted to defer short-term cash
compensation since deferred bonus has less bonus payment and the default probability of
survival marginally decreases in risk-taking.?’

The average effects of the counterfactual experiment are reported in Table 11. Dodd-
Frank Wall Street Reform has an overall positive impact. It increases loans and equity to
loans ratio while it decreases the default probability. Dodd-Frank Wall Street Reform vastly
improves welfare measured by consumption. Introducing debt-based compensation creates
a safer economy while bank leverage is lower than the benchmark economy. 10bps of loans
decrease the default probability by 6bps. However, debt-based compensation hurts welfare
measured by household consumption. The Euro bonus cap and U.K. remuneration code have
a similar impact on the average SMB. Another counterfactual experiment demonstrates that
raising the capital requirement ratio from 4% to 6.5% significantly reduces bank’s leverage
and aggregate loans. The default probability decreases to promote financial stability. This
view is shared by Admati et al. (2012), who argue a key benefit of increasing banks’ capital
requirements, but the effect is quantitatively small in my model.

25SQuppose T = 100% which corresponds to a perfect deferred bonus. Then, the increase in the marginal

value of risk-taking to short-term cash compensation is 2MVET — (p + %S) Se*l* < Se?l*. This rela-

005
tionship shows that the deferred bonus reduces aAgXBRT since p < 1 and g—g <0.
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Table 11: COUNTERFACTUAL SIMULATIONS FOR DODD-FRANK, DEBT-BASED COMPEN-
SATION, EURO Bonus Cap, U.K. REMUNERATION CODE, AND FAS123 R (AVERAGE

SMB)
Benchmark Dodd-Frank Debt-based Euro UK FAS Capital
Wall Street comp. Bonus Cap 123r Req.
Reform (+0.10%  non-linear 4% to
of loans)  rule 6.5%
100%
Loans 8.26 8.47 7.64 8.36 8.26 8.36 7.99
Equity to loans ratio (%) 8.48 12.00 4.39 8.60 8.48 8.60 12.41
Default probability (bps) 164 150 158 161 164 161 161
Dividends/loans 0.06 0.07 0.07 0.06 0.06 0.06 0.07
Frequency of equity issuance (%) 14.98 14.53 18.77 14.94 14.98 14.94 13.87
Loan returns (%) 11.11 10.97 12.13 11.06 11.11 11.06 11.36
Consumption 0.91 0.93 0.87 0.92 0.91 0.92 0.90
Change in % compared to benchmark n.a. 1.65 -4.87 0.81 0.00 0.84 -2.07

Finally, I compared the benchmark model to a model without agency conflict (i.e. 8g > 0,
0p = 0, and 0o = 0). When agency conflict is absent, then the optimization problem collapses
to a standard discounted future equity payout maximization problem s.t.

V(e,z) = max Dle, z,S,d,e)+p(S)SE..[V(€,2)]

S,d>0,¢/

subject to same constraints. Shareholders’ first-best benchmark has a higher loan, higher
capital ratio, and lower default. Shareholder’s first-best does not necessarily coincide with
the social planner’s first best. In my simulation study, Dodd-Frank outperforms shareholder’s

first-best under the presence of financial frictions.

Table 12: COUNTERFACTUAL SIMULATIONS FOR AGENCY CONFLICT (AVERAGE SMB)

Frictionless Frictionless

Benchmark
@ (b)

Panel A: Compensation

w/o agency conflict v N

w/o external equity financing costs v
Panel B: Compensation

Stock (0) 0.0272 0.0272 0.0272

Bonus (6p) 0.0018 0.0000 0.0000

Option (6)) 0.0023 0.0000 0.0000
Panel C: Moments

Loans 8.26 8.29 8.23

Equity to loans ratio (%) 8.48 8.89 16.70

Default probability (bps) 164 157 152

Dividends/loans 0.06 0.07 0.08

Frequency of equity issuance (%) 14.98 14.88 11.68

Loan returns (%) 11.11 11.13 10.79

Consumption 0.91 0.92 0.93

Change in % compared to benchmark n.a. 0.85 1.70
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3.4.2 Regulation to Compensation for SMB - Heterogeneous Effect

Figure 5 shows the individual bank loans, equity ratio, the default probability, and consump-
tions by the change of compensation for Dodd-Frank, debt compensation, and the Euro bonus
cap in the long-run. The horizontal axis shows moments for the benchmark model. And the
vertical axis shows moments for the counterfactual model. Dodd-Frank works well in the
sense that it has sizable improvement across banks. On the other hand, debt compensation
and the Euro bonus cap have heterogeneous effects across banks. Debt-based compensation
creates less incentive to preserve the charter value. Therefore, a large mass of banks saves

less for the future, which leads to a binding constraint of capital requirement ratio (Appendix
Figure A3).

Figure 5: INDIVIDUAL EFFECTS OF SMB IN RESPONSE TO COUNTERFACTUAL PoOLICY
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U.K. remuneration code has similar homogeneous improvement to banks as I find in the
Euro bonus cap (Figure 6). FAS 123R reduces the default probability and increases equity

ratio. However, the default probability drops less than U.K. remuneration code for risky
banks.
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Figure 6: INDIVIDUAL EFFECTS OF SMB IN RESPONSE TO COUNTERFACTUAL PoOLICY
(U.K. REMUNERATION CODE AND FAS 123R)
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Finally, I derive aggregate implications in SMB and big banks (Table 13). The aggregate
moments are the sum of banks. The mass of banks is normalized to one. The most important
finding is that Dodd-Frank has the most considerable improvement in SMB. The size of
effects differs among SMB and big banks, but Dodd-Frank increases consumption by more
than 2%. Option banning (FAS 123R) has more increase in big banks. This prohibition has
a significant effect on big banks because they utilize more stock options than SMB.?® The
Euro bonus cap and U.K. remuneration code have a similar effect.

26The ratio of stock option to shareholdings on an average bank is 0.0846 (=0.0023/0.0272) for SMB and
0.3636 (=0.0024,/0.0066).
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Table 13: AGGREGATE SI1ZE EFFECTS BETWEEN SMB AND BIG BANKS

Default .
Loans Probability (bps) Consumption
% Change Change % Change
Panel A: Small and Medium-sized Banks
Benchmark 8.24 n.a. 221 n.a. 0.87 n.a.
Dodd-Frank 8.34 1.17 180 41 0.89 2.16
Debt (+0.10% of loans) 7.93 -3.74 174 47 0.86 -0.39
Euro Bonus Cap (non-linear,100%) 8.27 0.35 211 -10 0.88 1.75
UK Remuneration Code (60%) 8.25 0.06 210 -11 0.88 1.08
FAS 123R 8.20 -0.53 209 -12 0.87 0.74
Panel B: Big Banks
Benchmark 8.05 n.a. 207 n.a. 0.87 n.a.
Dodd-Frank 8.25 2.52 172 -35 0.89 2.88
Debt (+0.10% of loans) 7.73 -4.04 143 -64 0.86 -0.52
Euro Bonus Cap (non-linear,100%) 8.12 0.81 201 -6 0.88 1.30
UK Remuneration Code (60%) 8.12 0.89 200 -6 0.88 1.12
FAS 123R 8.22 2.16 167 -40 0.91 4.43

4 Conclusion

This paper’s contribution to the literature is twofold. First, this paper provides new evidence
to link between bank performance and failure to CEO compensation structure. I construct
a novel dataset for both big banks and SMB. I find an economically significant positive
relationship between risk-taking and cash-bonus. This result is robust under different bank
performance measures (buy-and-hold returns, ROE, ROA). When I restrict my sample size
to big banks, the result is almost identical to F'S (2011), which cannot support a statistically
significant relationship. Therefore, I conclude that this missing link of incentive misalignment
is due to the small sample size. A similar exercise is repeated using the model and reached
the same conclusion, but it also suggests measurement errors of risk-taking create some
difficulty to empirical analysis.

Second, I develop a quantitative banking model with dynamic financing choice to char-
acterize the effect of shares owned, bonus, and stock option on risk-taking under financial
frictions and regulations: external equity financing costs, capital requirement, and deposit
insurance. [ calibrate the model to U.S. data, and I show that my model is consistent
with findings in the empirical section. Since I find a considerable variation in compensation
structure from the novel dataset, it is vital to consider the cross-sectional effects of com-
pensation regulation. The model is helpful for this dimension but also helps to understand
the quantitative impact. Then, I perform counterfactual analysis and find Dodd-Frank pro-
posal of 2016 improves the welfare measured by consumption and reduces the probability of
bankruptcy. I arrive at this conclusion by solving the model with compensation parameters
across bank CEOs in 2006. This policy, which is a combination of deferred dividends and
bonuses, has less heterogeneity in improving the welfare of households and banks’ stability.
On the contrary, the Euro bonus cap and U.K. remuneration code lead to more extensive
heterogeneity in change of consumption and default. Therefore, the overall improvement in
welfare is less pronounced.
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