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Most prior studies investigating the relationship between Environmental, Social, and Governance (ESG)
performance and financial outcomes have concentrated primarily on short-term effects. However,
stakeholders may evaluate the authenticity and sustainability of a firm's ESG management based on the
long-term trajectory of its performance. This study examines whether sequence patterns of ESG performance
are significantly associated with variations in firms” Return on Equity (ROE). Utilizing data from Korean
firms spanning 2019 to 2023, we constructed sequences of both overall and dimension-specific ESG ratings.
We then applied Optimal Matching Analysis (OMA) to classify ESG performance into three distinct
patterns: upward, stable, and downward. Subsequently, we investigated the relationship between these
sequence patterns and ROE growth rates using a CatBoost classification model combined with SHapley
Additive exPlanations (SHAP) analysis. The results indicate that firms with consistently improving ESG
ratings exhibit higher ROE growth compared to those with stable or declining ratings. Among the three
ESG dimensions, the sequence patterns of the environmental (E) dimension emerged as the most influential
determinant. These findings suggest that not only the absolute level of ESG performance but also its
long-term trajectory has a significant impact on financial outcomes.
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FAAE S, At A B+ B, C. DA 679 5 Azg fAEE Jwow 57 s} e Rl
FO& o]Fo|A gt} BAo £&dH 7|9 F AR 7] 98 R(4.3.2)9] TraMineR 7|4 & 243},
T 713 B S THe 53 7190l §la, A+l
ot 719 AA] oF 1~2%0l B2ttt weh 3.2.2 A1 ¥
A HAAYA Y] e 82 8 A+ A T
= TG tdeoE, AEA BAS Hef 71ge At 70470 7199 Al Ae BF hde
SNAE ESG T6d 2 F28 552 Wgad 5 2 5 HolE /AR A, Ak vlE-2 A9
el Al 22 FEAT ata wA v &uhE uH g wAY &S 54 4
BN T BB R AeE = Alo] Dk o8 A
3.2 MUY S 2ot AIFA B3} ofE RS £ WGt dE 5o, AT e erg
WA R AR f219] wAH R YA dR
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T %7] weltt, ol g Wt WA HES &
Az W Rl S FYskeb] el AHLAY 7 3 AS FES Ve R ARSIt eas 9,
< Z&st9lh. AAYAHE AAE wolHe] el 2023). ol& Al 70470 7194e] 5T T O]
S AP A e r, AY AR, 2 Wt 5 BE ZEsto] ofd AR -1 F @A A (1) 19
e T4 dds EAste U 24 Holgtth  uAEE WY F o] & VxR 7 8 Y Hs
(Abbott and Forrest, 1986). & dxHe] a4 55 Tt ol (& Dl 3% o] FHE A
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AAA717] el Bog wAl, A, A T 22 dE 5o, ol Al- A BEEelAd 719l dA
AFg 7o A2 ZF AR S AR ol AHdME BEEY &85 0.4230|t. o]d v
7} 2o Bolul W40 Fa3 94 43 BERFIM ATHOE 45T FEL 0.0384 £
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ESG S=2f A

£ £4o| 7|el P dofof o=

A8k OMAS} CatBoost 7|#Hg FAe=2

(% 1) ESG S&SH0iA| Mat &2 st &Y
A 1B} B C D
A 0.801 0.156 0.034 0.010 0
B+ 0.322 0.447 0.145 0.069 0.016
B 0.038 0.177 0.423 0.263 0.100
C 0.007 0.062 0.158 0.549 0.224
D 0 0.003 0.006 0.355 0.635
(X 2) ESG Z&S20Me 2E A Hl=2
A B+ B C D
A 0 0.805 0.958 0.988 1.000
1B 0.280 0 0.676 0.846 0.964
B 0.910 0.582 0 0.378 0.764
C 0.987 0.887 0.712 0 0.592
D 1 0.995 0.991 0.441 0
Z 08 AUl 4 @S M F g oA AL 1AE e W 29 0 $HES 7
99 AAEOR el A Mg BE NS VS B ARG, U ESC 3Y5R
o BUd At fAEE A9G=)) Hlgel 0o 2 T040E F 11he e Rt s
Heel, ol il W89l izt Buel oelolel B WAL B/S/G HEY 21 AGE A5 A
£ AL o) RFA olejd B B AusEE A9 94, T, 15702 Agasn
2 B8 WEold BSG RS wA B (X ARLAWL 59 £29 AR 2HEL 7
2ol AAFe] SIe. BAR), AB(S), AMTE(G) 5 NG AL WA A2 Sof, O-B-B-AA
28 94 A BB AZdd 24 H§S 44 9 D-D-D-C-BE SRl 5 s
gom, 7h nEy wA NS (F 3, (E4), (B SoA% A= e 279 & 1229
59l AlA1%o] 9iet @54 F o BRAN 2HL T AL Wy
ol @A v§S uem Adxs ko] AE Ptk o F AAsE AAHCE doh} gL
ARG F, AL Ve AN GAOR BE S 03 duiksis 290 A,
AZH TARES NP TR AFE G FBolehs SHAAE Rl 4] T
gl AR A4S FoAUT AT AvE F FAAE, o] ERIAE $9 )
A0 e 231 0 BEAl £24% 2 @S BA(SH WS 45) HEd uee 44
2ed (39 De 9%9Y A2 BSC 7 59 Wse 93035, 44, s=hel 14 A o
SF /S/G 24 TR 2R ARl mE A% AL 24P £3E 492 A 24 11702
A%E AZeE Aol BSG $A5HY A4S 7 Urold BSG 57 Ad2 202 4%, 44
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(& 3) B4(E) F2oMe| 2Z uA H|E
A B+ B C D
A 0 0.771 0.983 0.995 1
B+ 0.235 0 0.498 0.833 0.980
B 0.838 0.593 0 0.496 0.731
C 0.945 0.794 0.760 0 0.523
D 1 0.969 0.961 0.679 0
(& 4) M3I(S) FE20lIMel 2ZF 1A HIZ
A B+ B C D
A 0 0.913 0.978 0.998 1
B+ 0.227 0 0.535 0.888 0.964
B 0.830 0.588 0 0.237 0.804
C 0.978 0.946 0.728 0 0.486
D 0.989 0.963 0.953 0.574 0
(% 5) XET=(G) FEolMe £F5 uAl 5|S
A B+ B C D
A 0 0.692 0.920 0.986 0.996
B+ 0.649 0 0.576 0.758 0.876
B 0.937 0.314 0 0.623 0.613
C 0.970 0.776 0.209 0 0.555
D 1 0.934 0.833 0.629 0
k=11 .
s
k=9 k=7 k=15
: 1 \
(38 1 ESG, E, S, G =& 7hofl e AT Al
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ESG 539 AlZA 40| 7| H2A MDjo| ks @3 OMAS CatBoost 7|HS Saloz
of 3/ o= AT o] AdFe HE ZY st o] & UlxsleE AAE AXY Uz A% F ¥
WA S gaetdith, ¢4 FAHE | f33) i Az 7 A2pF iR A, 9] @
< Ffrerdth &, =3 ol &3 Al xEe] a8l THE @& B3 2HsHT. E/S/G 7] A
o A FAE Hole AF 5oz, ofg FA7t A T A ZL o g A 4], stEgoR
Peot AL sfeto g B/t F Hgd &4 & HEglelth, AEFe 3/ FEe dEAd AEA
 THE BF AR ERete V1S AYY AAIgt 7t FEol| &8l 7Y = (R 6)~(R 9
Ul =i AR e 27 4492 9 o A|A =] T,
(E 6) ESG 52 AFHA F81 7 A=A
ESC 55 A3~ 243 23
(1) &% 73 HE (W) (2) A 73 1= (H]&) (3) 3= 7% HT (H]&)
B+B+AAA 1 (8.15%) AAAAA (16.30%) CCCDhD 73 (24.41%)
B+B+AB+A 1 (8.15%) ceceee 6 (9.63%) BBBCC 25 (8.36%)
BBB+B+B+ 9 (6.67%) ccebe 3 (8.52%) BBBDD 15 (5.02%)
B+AAB+A 6 (4.44%) B+AAAA 8 (6.67%) BBBDC 4 (4.68%)
BBAAA 6 (4.44%) CCBCC 16 (5.93%) CBCDD 13 (4.35%)
As w4 29 | 135 (19.18%) | A &3 =% 0 (38.35%) | o= 3 =% | 299 (42.47%)
(B 7) 34(E) 2 A T} ChE AIEA
IA(E) 5F 4 =3 A7}
(1) &+ &9 Hx (HE) (2) §A4 #3% T (1) (3) 3= 73 HE (H]&)
B+B+B+B+A 8 (4.42%) DDDDD (26.10%) BBBCC (15.09%)
BBB+B+A 5 (2.76%) cCenc (10.16%) BBBDC 9 (11.95%)
CCB+B+A 5 (2.76%) AAAAA (5.22%) BBCDC (11.95%)
B+B+B+AA 4 (2.21%) AAAB+A (3.85%) BBDDD 13 (8.17%)
BBAAA 4 (2.21%) ccecee (2.75%) BBDDC 8 (5.03%)
A e 29 | 181 (25.71%) | A 8 2% (51.70%) | 3= &8 &3 | 159 (22.59%)
(Z 8) ABBI(S) 22 AREA R UE AIEA
ALg(S) 57 Ald 33 29

(1) #< 73 HE (¥2) (2) fA #% = (H& (3) =t /3 AE (H5)
B+B+AAA 2 (14.77%) AAAAA (52.33%) CCCDD 59 (15.40%
B+AAAA 16 (10.74% BBAB+A (3.49%) BBCDD 21 (5.48%)
BB+AAA 2 (8.05%) BBABA (2.33%) BBBCC 17 (4.44%)
BBAAA 8 (5.37%) BBCBB (1.16%) CBCDD 14 (3.66%)
B+B+B+AA 7 (4.70%) BBBBB (1.16%) BBCCC 12 (3.13%)
A £9 3% | 149 (21.17%) | A #% FF | 172 (24.43%) 3 | 383 (54.40%)
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