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TCFD Reporting and Text Mining

Abstract

The aim of this research is to employ text mining tools to analyze TCFD
reports issued by domestic banks and insurers for evaluation purposes. We label
descriptions from these financial firms’ TCFD reports relating to governance,
strategy, risk management, and metrics and targets. Using text mining and
regression analyses, we first select variables and construct scoring models. We
then demonstrate how to use exploratory data analysis to select variables and test
stability of regression models through cross-validation. We find that our
regression results are consistent with manual evaluation results, in particular those

from experts and scholars.

Keywords : Climate change, TCFD reporting, text mining, exploratory data

analysis, regression analysis
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BRE) ~ ASwFRAY O FREEE SELRE R FECD B E
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B¥ A o 1R BEEFT AL 2P R E (Trainingset) ~ Bl3# # (Testingset) >
e B :‘F'&#'l‘,fgﬂ Z AR N RRRE T MR R DR FATLTRRE A
v 11353 3% (Root Mean Squared Error, RMSE ) 5 - ik 35 » + i&{f;’. 2L g eh

iE(Bias )T > ~ % B ficd ¥ 24 % B 498, 7 PRMSE \/(Blas)z + Variance:

RMSE = /%Z?:l(j}i_yi)z “4)

HYy 2 $iBTCFD:=% ~ 89+ #iBHA G E ns BB E B ¥ b1
L4 D BT R A SRR E RGEE o E AT B BS00% o A w3 E
500=% ¥t ORMSE T 3982 53 £ > 3= LASSO® jF 03] ~ = i B8 ¥ #0
4] (Random Forest, XGBoost, SVM ) ez 2t X 3x o 2 R Bzl & PR g 4
SHCALR Y | ERE I PR G RYRE R B ARELE S KA L
SRS PR SR Y
BT ~F% A% T HRA500T 9> FL 7 FRA6- 4748 A ik
SRR 2 RIEE T L (AVE) ~EZ R (SD.) 0 gk & Rk
BV TS EE A DR R AT RARECA AT 3 8 # & (Overfitting )
R AL o - Ao 0 P EF Y A Aez B AR IDRERMSEAL AR HC)
XGBoost§ & | (" RGE £ > i 2E #&ﬁo(‘ﬁf T4 8A R F ) o PlE f FRMSE
FANMAF FABSRG > Rl 5 AR g FEAR) O ARERFE R %
FAEAGFE 0 R U R [FHCA G 5] RMSE 0 H fieiE Mot ik ox or g
B B EFT Y A T2 0 ¥ Elms\,éﬁ%**‘“]z T RN 2 X N
Fg R M FREEAEL L AN EREEY AR T - R
2 en@ AEDASR 2 A4 v B ek o 4 ekt BT RE  RIGER S K o
RMSE > ¢ * R ¥ ffcone fFicd] (28R 857 3%~ A%7) & £
R L VER w,i*mpw\ﬁr%ﬁ‘f“'l”ﬁ?ﬁ*ﬁ PAERFE R F R
Random Forest ~ XGBoost ~ SVMiz = 81 B 4 3] it & ~ Rla g > £ £ 3
L A2 T ANSR6 LB BB S DA RS DA

T
ETIAS
51"

Z 6~ AT E IR E 7L Hehicd)
Features All (56) Proposed (9)
RMSE Training Testing Training Testing
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AVE S.D. AVE SD. AVE SD. AVE SD.

Regression 239 017 408 083 274 0.18 351 0.79
Random Forest 1.78 0.19 3.66 1.01 199 0.19 4.02 1.08
XGBoost 0.03 000 356 1.11 0.05 001 449 1.10
SVM 1.0 032 353 1.15 212 040 374 1.11

LR A SRS R R R HA B SRR ERE -

307~ Bog % b Ing R B

Features All (54) Proposed (7)
RMSE Training Testing Training Testing
AVE SD. AVE SD. AVE SD. AVE SD.
Regression 1.67 032 6.63 1.64 345 043 455 1.35
Random Forest 3.85 037 472 144 399 039 455 1.42
XGBoost 0.01 000 569 146 0.05 0.02 635 1.46
SVM 323 050 549 270 383 051 805 5.64

EURHTARE LR F R RN SRR R B

28~ A K PG o H

Features All (54) Proposed (4)
RMSE Training Testing Training Testing
AVE S.D. AVE SD. AVE SD. AVE SD.
Regression 2.14 037 741 274 339 024 524 197
Random Forest 293 025 5.65 144 348 030 585 1.63
XGBoost 1.25 026 650 1.54 213 031 594 1.58
SVM 464 050 629 186 6.17 046 6.69 1.82

ERHETAE SRR RREZHT] P SRR ER -

A 6T 8% g d s R EHY 0 RMSE B4 Bog g 2 g %0 > i 4
AL R2E 4 > AWt L b o FER &%r AL &L DR
BT AR 2 AT P ez~ (ot 2 B RO RN PR 1R B R
bemsEs TCFD R4 2 ¥ 2B =3 B2 2 mﬁtﬁ‘% ? i BRI GF D
IR g5 R AR R R e 3 R ROER R el R
BT o F w,ﬁﬁimﬁﬁQWHV&a,vﬁ&ﬂi—%wﬁlwﬁmﬁ%
B pG F pEs R S ps A T 0 2R AR R FHAER R R
AL > R M ATE R R ERF A BAEA R T - BT A
fehdcent ] kA 38 4 EMATCFD R4 2 2~ T8 5 JALEHL S
g R AT D W T 3 T AR TR %R
AHEA A R G R IRAR S 03 e TR E A G R R ¥
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ot Mo FAFR (2R 4% A8 45 HTRITR B2 KR
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Mot e as 474 7 ,'{ggl @ %8 7% (Named Entity Recognition, NER ) #i-7%] »
#4 TCFD 2 T F8 BT B HF MR 0 boin @R F /> T AH 2T F
FETAR oA T PR TR T AT RL AR
AR ETERL I EAARE R R R R AT AL LGN F o
VOO 2 AIF D A E F MR IWE L 0 4o 1% BERT # 8 4 7 ( Contextual
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R #%4 # R squared : 0.87

¢k 3% 4 # R squared : 0.90

RELH ik tE pE 3 344 ik tE pE
W i 2465.02 5.47 0.00 ¥ # 865.41 4.68 0.00
ko 4.15 2.19 0.04 #w# & 1.46 2.20 0.04
% - 35 Entropy -1113.52 -5.49 0.00 F -T 3= Entropy -237.75 -3.86 0.00
#-T33TTR 0.39 2.57 0.02 #T¥>=TTR 0.43 3.45 0.00
3L 32 Simpson  -11790.00 -5.66 0.00 -F = Simpson  -4028.96 -4.36 0.00
4117 1k i 13.07 4.37 0.00 #T{7 4 i 3.72 3.53 0.00
BT #c 0.00 -2.61 0.01 3T = Entropy -149.86 -1.99 0.06
7 e F #c 0.13 2.83 0.01 F #~%f 0.00 2.27 0.03
AR 12.73 3.60 0.00 TCFD_BSI % #* -5.36 -2.76 0.01
BEFHERE 17.95 3.37 0.00 7 E% = > %#F 6.75 4.34 0.00

% B2 A% 3 fFpal
P #8 4 # R squared : 0.65 ¢t 384 # R squared: 0.77

R LA fi tE pE  RELHE il tEpi

LE S 4115.68 3.18 0.01 ¥ #c 2779.37 3.84 0.00
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El 1246 3.62 0.00 #+ & 564 4.04 0.00
T3 TTR 0.17 296 0.01 #T¥=TTR 0.10 4.28 0.00
3 AR P 11.77 236 003 7 &£4* = ¢ 514 245 0.03
u;ﬂﬁx 0.00 -1.93 0.07 *# Pa;?ﬁx 0.00 -2.86 0.01

23



