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FhEfEH - REFHE

o ZEFIB: SHER DS 7w FIRI XY MR

o T—AERIHIT: Morningstar Sustainalytics

o T—AFIA: AEAZICH TS Morningstar Sustainalytics T —X DEMAIZ. FRBERE T—
ARETEDOHED A AEEZWICEDE. FIBFICIMAKETOHREADERIC
DVWTHRABZEREOHDTH S,

o FIARDABPERIIEEZEB/AICEL. FABFEOLKXRBETIIRL,

Sustainalytics Copyright Notice:

Copyright (©) <2026> Sustainalytics, a Morningstar company. All rights reserved. The information, data,
analyses and opinions contained herein: (1) includes the proprietary information of Sustainalytics and/or
its content providers; (2) may not be copied or redistributed except as specifically authorized; (3) do not
constitute investment advice nor an endorsement of any product, project, investment strategy or consideration
of any particular environmental, social or governance related issues as part of any investment strategy; (4)
are provided solely for informational purposes; and (5) are not warranted to be complete, accurate or timely.
The ESG-related information, methodologies, tools, ratings, data and opinions contained or reflected herein
are not directed to or intended for use or distribution to India-based clients or users and their distribution
to Indian resident individuals or entities is not permitted. Neither Morningstar Inc., Sustainalytics, nor their
content providers accept any liability for the use of the information, for actions of third parties in respect
to the information, nor are responsible for any trading decisions, damages or other losses related to the
information or its use.
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KHARDOER

[ESG HAEDIRIR Y ESG FEEADEA]

o JEE®D ESG X A7 I3FHEMEEEC L DEBRMEDNTEL P T VERENH S (Berg,

Kolbel and Rigobon, 2022),
e — /. ESGAHFERAT7REHRNICEEIND, HBADEDOTEICHBE:RHAD

% (Delisle, Grant and Mao, 2024; Treepongkaruna, Kyaw and Jiraporn, 2024),
[RATHRAEICH 1T B 58RE)

o EETHIZZNRYE LI- ESGHIEIIRRSN. T7 2L kU XU & DERICEME
A RIFESNTULAL (Barth, Hibel and Scholz, 2022),

e Ho¥H. ESGC AEREZ AT DAITHRIBERN—ZADROLTHRY > TILIC
RN B B (Aouadi and Marsat, 2018).

4/32



o AEAZEIZ. BEDESGCFAHEE X7 X PD (Probability of Default, 77 #JL MEE
) OBERZIAMBENDREZEH TRIET S ZBHNE T 5,

o 5 LIERDEMERDHB LT, AITHRTERSNIRAENMREZILRL
f#5E 9 B C CICHDHET,
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RBTH: 774 REE (1)

o ¥ DtATDhsAPD (he{1,3,6,12,36,60}) ZFEAL. PD OHAIEE
(A HIN

o O VHR—ILEIIKZED Credit Risk Initiative (CRI) HiE{H 1,

e ESGET T #I MU RIDFITHILTHEER (Shih et al., 2021; Do, 2022; Li,
Zhang and Zhao, 2022; Liu et al., 2023; Cosma, Rimo and Schwizer, 2025),

o {SHME{I*° Credit Default Swap & D WREBEKHZ L 2,

1 #5358 1 IC CRI @ PD D45#0RRIEH % 0H.
2ERRIPES AL v Rid, BRI, 8T, REROFHELRM,
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TITZH (1/4) : ESGFA#EERI7 (ESGC; 1)

1. ESG AEFEDREZH & L T. Morningstar Sustainalytics @ Controversy Ratings
%Z{EF (Morningstar Sustainalytics, 2024),
— Category 0 (REZE) »'55 (RBHFZ) F£TO 6 ERFETE M,
— ESG AEIS 10 7EH, &4 IC Category0-5 ZEID HT,
x E:ERMA. 751 Vv—0&EFIA. RERG - —EX
« S!{EXE. BE. tEts. 7S5 F—>
* G!EDRZME, I—KL—bANFVR RHBEEK

- 105D ESG AEED S BERE K Category & HEIfF 5.

2. ESGCj;—1: B i Dt —1BDESCAHFERDT, RSN 7 AERDI-D
RAD S JE%= ER.
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MIIZEH (2/4) : Morningstar Sustainalytics (DWW T

e Morningstar Sustainalytics I&. &Ri™% TER TN SR ESG FHE##RE,

e Brock, Nelson and Brackley (2023) D #&BIRE RS K URITHREEZ N RICERE
L7 > — bMREICINE, SIENBRESGZXIT (E- S GOLER) %1k
#9 ZFHEEEEDOH T, FHERNBDE (Quality Rankings) 8L UERAM
(Usefulness Rankings) WS NICHEWTH, WHEDEI X—H5 LI 3 AN
DOFEZ B DIFRAMDATH S 3

SRZZ1 REBER,
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TR (3/4) : ESG FH\EHERAD S > >4 (Brock, Nelson and Brackley, 2023)*

(13 REAIRER FITHEE

FHEREDE A% TFEATOE A%

1 ISS-ESG CDP CDP CDP

2 CDP ISS-ESG S&P Global ESG Sustainalytics

3 Sustainalytics Sustainalytics Sustainalytics MSCI

4 EcoVadis S&P Global ESG MSCI S&P Global ESG

5 S&P Global ESG Bloomberg ISS-ESG ISS-ESG

6 RepRisk Moody's ESG EcoVadis EcoVadis

7 MSCI MSCI Bloomberg RepRisk

8 Bloomberg RepRisk RepRisk Bloomberg

9 Moody's ESG Refinitiv Moody's ESG Moody's ESG

10 FTSE4Good EcoVadis JUST Capital JUST Capital

11 Refinitiv FTSE4Good FTSE4Good FTSE4Good

12 | Sustainable Fitch JUST Capital Refinitiv Sustainable Fitch

13 JUST Capital Sustainable Fitch | Sustainable Fitch Refinitiv

4 Brock, Nelson and Brackley (2023) I&. Berg, Kdlbel and Rigobon (2022) A% ESG 5T{fiiRa D2 E D BRI F
BLET7 7 — MREDOEHRICH 3.
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MITZH (4/4) : Morningstar Sustainalytics ESG AEEX A7 DEAES

o FARETl. ESG REEMZEEDZ K A LSEG (IH Refinitiv) M ESG A#EX 7
ZiRA. FEERLDIZEIBIZL 2> TWL3 (Bel-Oms, 2024),

o — . EMEBRADT V7 — FRAETIE. LSEGIZIUATICEEE B,

o LSEG X IXE % 3 5HM{AZR % $FD Morningstar Sustainalytics 2 7 DI
FITARLOFIEDH D EFERRBAOTEHHAFTET 3,

o THIC. LSEGEDBHBANL Y IHIEL, RRY D TILEEZECE S,
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> bO—ILE# (Controls; ;1)

e E/ Dt-1ADIY O—-IEHIIUT, T—RY —RlF Factsete LT 1%
TS XNBLTED., MAIEZHEERICHA S JEZER >,
- AGE;,_1: t¥Fi# BRI S5ELSIVEZIHLE. BRR—2Z)
- SIZE; . : EERE (MEENH. OFHR—-X)
- LEV,;_1: LINLwY (HEE/MEE. M¥HAR—X)
- MTB; ;. 1: TiHEMLEER (Market to Book (PBR X[E#). ARR—2X)
- ROA;,_: MEENEER (WiF)as/MEE. MFHAN—X)
- SGj.1: EERRE (FIFERHEALL. Sales Growth, EHHIN—2X)

e Do (2022) AMEAL7E¥MITI> bO—ILEHDOS 5. HOTILEFRPE -
I E—A\DEREEEROBERD 5. ARERNEBRND L VWRIFERE MEE
(CAPEX) CHAZEBARE/FTLE (R&D) USNZEM.

S AT — R ISAREEATE, EENICIE. YEOFHICET S 3 7y BBICE—OfEZER,
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BTN

o EENEBRARAFGENRILT—2EY
— BAME : %9150 B (N=1,598,139 {%-8 (2009 &F 8 B-20234F 6 H)),
- WRAEE 73 hEOLSEER 11,0004 (GICS 1042 —),

e ESGET 74 MURYVDEFRZRIEL F-EITHIZELEBR L TKEF L,
- RITHAROZ L. HABEMGIIEE-FTHD ., FEMHOELEI R,
- e RIF. 2021 FEUETHRABDZVDIFUT,
1. REGREENRE L7z Li, Zhang and Zhao (2022) (N=185,125 {%-H)

2. REIGEZNRE LT Islam et al. (2022) (N=107,886 {E-FU¥HR)
3. EBROEOLEETRYE L1z Do (2022) (N=28,439 ¥ 4F)

o KIRIEH U TIIICED. BROEEBMEZEH. LITHARZMHTLIF 3.
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AthFE

1. DHE

— Box-Cox Z#: %58 L7z PD ¥ ESG AEEDFLE % IERMICH .
- ESG AHE X 7 % Category TRERMELL. BE®D PD 5% LLE,

2. HTERET©
- REZH : Box-Cox BH2iEH PD (1-60 4 B DZHAR)

— JMITEH I ESG F#E X7 (Category 0-5)

- MSMER (IQR=Q3 - Q1) @ £15F8% V1>V 31X,
6 #H3% 2 IC Box-Cox ¥, IQR ZDHE % 5CH,
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AhER (ESGRHEEZXI7)
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18RS >4 L3R (CRE) S#EE7OE v kETIL (Papke and Wooldridge, 2008)

lef(

y,t) | ESGC; k) ESGC, i 1( ) , Controls; t,l,Controls,-,goght,nsht}

— O(agh + BIAESGCIIT) + 8,,ESGC; y 1 (1)

+ B3nControls; 1 + BanControls; + Pg.,t + Ns;.t)

yM. ¥ a tEEETD h 4B PD. he {1,3,6,12,36,60}

aon: EIE,

gt Nsp: HEEENR (Bg x BR (tA). E94—5s x KR (tA)) &
o(-): BEERDHDORBRDHELK.

SE -/ 2—ERORENGTIORESSUVEE - KT 3 v I OFEZ I,
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HES A L3R (CRE) KBUISETOE Y FETIILOEEER

1. FRMEHDBEAXAE (0-1) ICHIRI N, IHFFLEGRZRZA SN 5,
- FRITHARTEICERSNSBFERNARILERIE. FAEBNEAXEAAN ERDF .
+ Shih et al. (2021) DR—ZX 514 VEFIL®
DFR;: = a+ fienvi -1 + Z'ijj,i,t—l +ne+ni +e€ie
2. REAI—%FEDLT. BEMEETIHIET ZIM/NS X — 2 A% Ok 10,
= CRE 7 7O—FIC& D KREY > FILHEFETEEIC,
3. BEMRETITIRZ SNAGVWEEEBORHEAELRERDRZHE,
¥ DFR;,t: S VHAR—IVEILKZE (CRI) @ PD. env,,_1: International Institute of Green Finance ® E 217

0 incidental parameters problem: {E{FHMEM T B ICONBEETARINS A —ZRBEMLETE/INS X — 23
EE| '—ﬁ&ﬁ‘%i’)h.%ﬁ
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Eﬁ@'&%‘“:liﬁtﬁ:%;— 1) yaggg_l_

1 MIUTH < FﬁEF#&@&aA’P%E%ﬁ'&%@E&L 2 DDNRZ .
a. TIIK#E: ESGC,, " = L YK ESGC.
« B k € {3,6,12,36,60} 4 B DHHFEETIMH 1L,
* ESG AR AT DBEDFHHRKENRZIRZ B0

b. JEHAZEEY: ESGCL™Y) — (ESGC;,, — BSGC;, 1)

x t—1 B0 ESGC FHEXIT7 L ESG FEER A7 DBEFHYEDES,.
x ESGC AR A7 DEHEHNRZIEZ 5.

2. A rO-IEH <« FEBOEGKHE (ﬁ%lﬁlﬁ@ﬂ%%ﬂ*’ﬁg) % HIE,
— Controls; .1 OEAIHARTLT 2: Controls; = L Z; O:rOTJrIl Controls; ;1
- HAPRTEEOEAIF. CRE77O— ?T?E;EJ:Z\ Ho

L ESGC 1 CIFRBD, BREIFITHEINRICHEDES,
1240 B: MIERERRIRS . T BB, T, — 1 BHERE.
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N—2S1VETIDOHEERR (1/2) - FIGryK#E

1]

(2]

(3]

[4]

(5]

[6]

v IM-PD 3M-PD 6M-PD 1Y-PD 3Y-PD 5Y-PD
(h=1)  (h=3) (h=+6) (h=12)  (h=36)  (h=60)
BSGC, ;4%
k=3 0.0218*  0.0277**  0.0350**  0.0452"**  0.0575%**  0.0573"**
(se.) (0.0117)  (0.0120)  (0.0138) (0.0145)  (0.0137)  (0.0121)
k=6  0.0220*  0.0289%*  0.0364***  0.0468"**  0.0502***  0.0589%**
(se.) (0.0120)  (0.0132)  (0.0141)  (0.0148)  (0.0141) (0.0124)
k=12  0.0248"*  0.0308"*  0.0380**  0.0482"**  0.0606**  0.0604***
(se.) (0.0127)  (0.0139)  (0.0149)  (0.0156)  (0.0147) (0.0129)
k=36 00229  0.0200°  0.0366**  0.0476"*  0.0617***  0.0623"**
(se.) (0.0152)  (0.0168)  (0.0179)  (0.0186)  (0.0170) (0.0147)
k=60  0.0260 0.0328 0.0401*  0.0495"*  0.0608"**  0.0614**
(se.) (0.0183)  (0.0200)  (0.0212)  (0.0218)  (0.0196)  (0.0168)

**k b < 0.01, ¥* p < 0.05, * p < 0.10, FMAIL. 3 AAY TR 2 —BREZERE (C¥. BELURKSE. 27 18/32
B2—HLUVER),



N—ZXSAVETIOHERR (2/2) - FEHAZE)

(1] (2] [3] [4] [5] [6]

y{ 1M-PD 3M-PD 6M-PD 1Y-PD 3Y-PD 5Y-PD

(h=1) (h=13) (h=6) (h=12)  (h=36)  (h=060)
ESGClef(k)
k=3 0.0603"**  0.0714***  0.0693***  0.0644***  0.0563***  0.0518%**
(se.) (0.0219)  (0.0212)  (0.0186)  (0.0153)  (0.0110)  (0.0092)
k=6  0.0612°"*  0.0647"**  0.0656***  0.0643"**  0.0577***  0.0527%**
(se.) (0.0155)  (0.0155)  (0.0147)  (0.0133)  (0.0103)  (0.0087)
k=12 0.0589"**  0.0641***  0.0667***  0.0662***  0.0581***  0.0525%**
(se.) (0.0139)  (0.0144)  (0.0144)  (0.0136)  (0.007)  (0.0089)
k=36 0.0714"**  0.0762"**  0.0774***  0.0741***  0.0612***  0.0540%**
(se.) (0.0169)  (0.0179) (0.0178)  (0.0162)  (0.0118)  (0.0096)
k=60  0.0572"*  0.0621***  0.0653***  0.0668***  0.0632***  0.0586***
(se.) (0.0233)  (0.0238)  (0.0227)  (0.0200)  (0.0143)  (0.0116)

*ikk p < 0.01, ¥* p < 0.05, * p<0.10, FHMAIF. 3 FAY S AZ—BREIZERE (. BSLUESA.
=B LUVHER).
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N=ZRFAVETI (Fd)

1. FHERKE

- g( GD,H\HFEﬁ\ %‘:E,H\H PD _C“_E L—Cﬁ%o

- EHMWIC ESC AEEROAT7HBEVEE L PD B EDBRE T,
2. JEHRZE)

- £TOTFAHETIEICER,
- ESG AHHER 7 DIEHANG LR £ £TO PD FRIEAEH EDREFZ T4,
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WREE1: REREBONBERE - 7IL b2 Z2 237 (2SC;,)

ZSCi = azp + FESGCII S + BopESGC; py

+ ﬁ3hControls,-7t_3 + B4hControls,- + 0.t + st + €t

(2)

Fi& RHAR—ZXOTT7#IL YR (Altman (1968) IC&k 3 Z RO7) THREE,

o ZSC; ¢ ISEREMDI=. #FHNXILER (CREF7FO—F) =HRA S,

o 7SC; BMEL (=RAFRELMIMELY) Ckid. TI 2L MURIDLERZEK,
R THRKE, BHREECHIC. IRTOBETHHE (k) TEERICA,

= ESGAHEXAT7 LEDBRIF. R—XASTUETILEREEESH,
13 7SC; ¢+ IClE. ERDHISE DT3B 728 Yeo-Johnson BB KUV 1 >V 541 XMIB% KiifE,
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REE2 (1/2) : JMIIEHDORKEIEIZE — LSEG ESG AFEX Q7T (LSESGC; ;1)

lef(k) e A A A—SMA(k

[ h) | LSESGC_ Cat , LSESGC._ Cat, -1 ) , Controls; t_l,Controls;,cpg,,t,nsi,t}

Dlﬁ" SMA(K)

= O(ayp + ﬁthSESGC Cat —|— ﬁQhLSESGC Cat; -1
+¢%h00nmokﬁ¢_1+ﬁ%hConU0m;+»¢g¢—+n$¢)
(3)
Fi&: BD ESG A¥FE X7 (LSEG ESG controversies score) TH&5iE,

o N—RFAVETILRA—DEEZHIFL. MUTHDH%Z ESGC; 1 DD
LSESGC_Cat; ¢—1 ICEE# R
- CRES¥RE7OE Y FETILERE,
— LSESGC;j ;1 I& 0-100%DEFE (IN—tE>RAINF>D), WBEBHICT ST
8. ESGC;; ICBhET. 6 RBEDHT I —ZH (LSESGC Cat;, 1) ICEH,
x LSESGC_Catj,—1: 0 (A+5Hill: FZIEE) ~5 (D FHMEUT: RUES)
22/32



REE2 (2/2) : IMUEBONBIERIC L SRELER

1. FHpKE
— IRTDOPD T 1%KETHEICE,. N—XF1VETILEEL T

2. JEHRZE)
- FHOMEIIE, REBPDIFEEEZ V., R—XAS4A4 VETFILZEOHICTF,
3. ¥R

- YOTNHBAXBR=RZAVETILED D 45 BIFEDBVHDOD. FICTHH
XEDRVWE R Z HEEE.

= ESGA#FER 7 L PD DIEDEIMRIE. ESG FHEHERES IC & 59 LEERRITEE,

23/32



ERH#EERIC & DIREE




BERXAT7ZRAVEREREATITE (PS-IPTW) O:EIRIERH

o :FRE | BIR/N\1 7 X (Selection Bias) DER
- INFTOFERIZ. PDICKETZIOY FO-ILEH (BEFHE. Al SLNLY
D) B ESGCAHERIT (HiIZH) rBRTZERNAT7ADE TN AHEM

o HITHRDER ERMRAATIYF Y (PSM)
- BIRNA 7 2OFHIEICIZ. PSM DE<AWVWSNI S,
- fefZL. BRR AT TIYYFUJagR T > FILICBR 5N 3,
- KR, FATHETIXERRIC 3-8 BlFLH > FILHNE (Atif and Ali, 2021; Do,
2022; Wang and Yang, 2023; Li, Du and He, 2025),
o AMARDIRAFE  ERARIAT7ZAVWHEEREAMITE (PS-IPTW)
- RYFIIETIC. ERARATOERTEATITTZLT. 2 TOY > FILER

WTaYy bO—IILE#%Z/\F > AAEE (Hirano, Imbens and Ridder, 2003),
- BRH—MRIAMER R 37 EHFHFFED—D (Bai and Clark, 2018).
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ERH#HR (PS-IPTW) DORE (1/2) BRI 7 DHEE

BB NBEOES (LBEHK T,.)
o WLEBE (T, =1): MUTHN0 & ojcﬂfwm\%o
- WMEBMR (FHMIKE) -FSCC, ) >0 ESC REEEERL TS (k).
- WEHR GEZE) - ESGCY > 0: EEXIT7HBEFYE LES (Bib).
o NEREE (T, = 0): JHITZHA 0 DOEEE,

1. {BEXO7 (pi:) DHEEETIL
- AX bO-LEBFZHAEYR (X.—1) €370y FETILT, EEHLE
BICh3HE (BmXO7 p.) ZHEE.
pit =E[Ti:=1]Xj:-1]

(4)
= (’yo + 711Controls; ;1 + y2Controls; 4 g, + + 775/,t)

25/32



EIR#EEE (PS-IPTW) DX (2/2) : EHHT EARMROHETE

2. BRRAOATICK BDUEEREATITEI/INT > XF2H
- WEREICH L. ERXAT7ARL LEHISEV) BRIEFCREBES v/ 21
E932cT. O bO-IINERODHENEEICEDIT 3,
— Bai and Clark (2018) ICfE\), WBECMEBEO I FO—IILERDORHDOROH
BEHSNID ZIZE(NC 7R (SB) THEEE (FUBFEZE: SB < 20%) .

IPTW _ 1 (Tie =1:%0iE%8) (5)
It - @,
| oa X e (Tie =0 NHREY)
3. FYWBERHE (ATT) DIHEE
- YEEEH WV ZAVLEA IRNZREICK DHETE,
- B8 51, D', ESG FRHZEICK S PD ADFHYWHREE (%) 2RI,
)/,-(72 =don+01pTis +€ir (6)

1 SB ISBR L NRHO Y FO-EHOTIEE . MEOSHETHLLRERETH>THE. 53



PS-IPTW [C& BREERER (KRRER) - WEMR (F9r9KH)

[1] [2] (3] (4] (5] (6]
P 1M-PD 3M-PD 6M-PD 1Y-PD 3Y-PD 5Y-PD
(h=1) (h=3) (h = 6) (h=12)  (h=36) (h=60)

ESGC™MAY > o(%, £%)

k=3 —0.0765 —0.0698 —0.0547 —0.0219 0.0427 0.0635
(s.e.) (0.0675) (0.0702) (0.0738) (0.0783) (0.0793) (0.0743)
k=6 —0.0787 —0.0723* —0.0573 —0.0243 0.0418* 0.0636
(s.e.) (0.0678) (0.0707) (0.0745) (0.0789) (0.0794) (0.0741)
k =12 —0.0763 —0.0697 —0.0545 —0.0208 0.0463 0.0685
(s.e.) (0.0651) (0.0684) (0.0727) (0.0777) (0.0781) (0.0725)
k = 36 —0.0737 —0.0672 —0.0518 —0.0178 0.0500 0.0717
(s.e.) (0.0613) (0.0651) (0.0701) (0.0756) (0.0756) (0.0702)
k = 60 —0.0848 —0.0793 —0.0651 —0.0323 0.0360 0.0591
(s.e.) (0.0641) (0.0680) (0.0729) (0.0783) (0.0773) (0.0715)

*kk p < 0.01, ¥* p < 0.05, * p<0.10, FHMAIZ. 3 AAY T RE—ERIZERE (¥, BHLUHR. 2
F—BLUVER). 27/32



PS-IPTW IC & BREEER (FIMRIEERSE) - WENR (FITrIKHE)

(1] (2] (3] (4] 5] [6]
i) 1M-PD 3M-PD 6M-PD 1Y-PD 3Y-PD 5Y-PD
(h=1) (h=3) (h = 6) (h = 12) (h=36)  (h=60)

ESGC, Y40 > (%, %)

k=3 0.0461* 0.0577* 0.0737* 0.0948* 0.0997* 0.0822*
(se.) (0.0097) (0.0107) (0.0144) (0.0235) (0.0384) (0.0418)
k=6 0.0453* 0.0569* 0.0729* 0.0940* 0.0988* 0.0814

(se.) (0.0101) (0.0112) (0.0149) (0.0239) (0.0384) (0.0416)
k=12  0.0439***  0.0554***  0.0713***  0.0925***  0.0081***  0.0812**
(se.) (0.0101) (0.0112) (0.0149) (0.0239) (0.0380) (0.0411)
k=36  0.0439"**  0.0554***  0.0713***  0.0925***  0.0081***  0.0812**
(se.) (0.0101) (0.0112) (0.0149) (0.0239) (0.0380) (0.0411)
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