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We conducted Exploratory Data Analysis (EDA) to reveal the ?rofitability
analysis, safety analysis, productivity analysis, value-added distribution, probability of tax
avoidance, and the corporate ESG performance and corporate financial performance for all listed
companies and unlisted companies (for which accounting data is available) worldwide. We demonstrated
the situation of corporate value creation and its distribution to stakeholders and revealed the
decreasing trend in the distribution ratio to employees, particularly among listed companies, based
on time-serious analysis. Moreover, we were able to clarify the relationship between corporate ESG
performance and their corporate financial performance and provide evidence towards environmental and
social information disclosure. The effectiveness of our result was verified through statistical
modeling and empirical analysis.



X C—19. F—19—1, Z2—19 (i58)

1. BB L HI O R

CSV (A MEAE) DEBIZIT, a—RL —h - F X7 (EEFR) R CSR (XDt
B OTEN A2 T, RELRAT — 7R NF =N ECMEZ AT HZENSBELR D, — T,
o2 ORFFEO GG EZEFIREEB ~DO DR L, RS2 NSt B T 217528
EZLY | B FEEOSHFREMNEZE L, CSV G tifialE) B2 b Tund,

ST EETHORHERDEETHY, DR Lo EETEIZLE XD N E R >, E¥EFRE
OBAIREAE % 2@ HALNILZ BT, BRI CHHEELH S 2R (ETDORT—IHRNLE —)
D CSV ZIERT DO DR G T A A=V —2EDHDRED, T2 XL DT RERSE
L. ST U 70 FHI - SE3E - BRER 1T,

2. FFEDOEH
AWFFOHEIX, IRD 2 D ThD,

OMHRHEDOM B Y 7 7 — 5% N TR T — 2 iR AT (Exploratory Data Analysis: EDA)IZ3-5<
T —HAPURIC o T, AR FEIEE O FERELZ DIFFE DOFELATE R L B FETEOHT LVE FLEFR S
FHHGNTT A,

O EREDOY AT FEVT 42K B¥ETEE CSV EEAMEAIE) ([Zi TE T 572012,
PR D R EZRY | WGt T Vo 72k TR EERE T EATHIZETEDA ML GET 5, &
77 INBORE BA SRR ITL . AT —IHRAT —DBINEET 2T, VF AP A AL
TOHAMEAE (CSV) DI DI A BREESFH AR5,

3. FRDFE

FEEOIZ2DWTIE, £, Bureau van Dijk(BvD)D 5 160 I [E D4 EHEEOMEMBE YT T
— % (Osiris)Z FIVY, B K EIE R v #—DA—/R—as Ea—2Z R LT, 7 —ZHiu -7
—HTL VT EERLT(K 1), D%, ZOT —2EHWT, KEROBENDE Y 27748 —
ar BEE WAL EI TV 7 —Z DO RERRANCHE 28T REO M E S Bl A
HE AR D B, AZPEME ST . FLBLELEEA TENV S B 57 n— L e FEATE O FERRIZEA T oL Vv
AL ERRREA BB LT,

Preprocessing and WranglingRole Allotment

University of Tokyo Supercomputer

FENNEL

' ‘ l
?ﬁ :
&
Spark+

Sparklyr /
Import — Tidy — Transform —— Communicate

Preprocessiifg
h = ] -
RMySQ Model
Understand
Program  pip://rads.had.co.nz/wrangle -intro.html

WpE R

1 BR¥EMBY Y VT =2 ORI - T—2 7 7Y 7 « PREAT — FFEITIZE S —H O

Automation of Preprocessing, Data Wrangling and Marge of Accounting & ESG Rating data

gpu-kg-01

v

Raw Data Set

File Importable

Data Set File

y

Fo. ERROIZHOWTL, 0 E(EREE) S|ES) X 8
G /3T 2) TEBNCRI T BB =1 #EL T FTSE BWwa  plegs
Russell ESG L —7 4> 757 —4% v, & L% RN
DT —2LEALIE 2), % 7 EficHit%  DataFlow: B
ESG 1B mERE MM EDEREEB -3
RN AL LT, &B1T, MR & 22 [ 00 [ [ > B
BT — AT 2 ZITL R EITE 2 m R I
FHTBHEET VLS L EIESHEIT, ZOH
MDA D -, 7235, ZAUBOBFSEIE., T4 Scripts Flow:
Z O\ TS T B AT REME A . T SE
AR THERLCEMBLT- (2 3).,

2 ESG - M#7—% oftiea & BEfbE Toltn



4. HrEERE

D@ OB S LILTR Practical Reproducible Research

B (—E)IIROLERBYTHD, og ege . e ;
() HROE EHEXOCETHO gy RGPI’OdUClbI'Ity with &l
SEREARE] _ l — |

PR DE FHAEOR 30 FHO U I

W7 — &% W R R 7 — 2 iR
MradEhl ., 72 Bl g0
EZEDRBEE MO, WS M #r
(ROE), Za&M5Hr(H AR L),
EPEME S HT (— N YTV 5E B, £
T AE 3 B, R [R138E 0D 2588 M | Al
APEROIARI S 2L, 3 ABIIEOEE RPN & €07 1k A
BAERMICE, HECAEROINE
ZHLMNICTDEEBIC, BRI L BMEOE R ENEL, T A DS L i35 L5l
DEWEZEIT D720 E DDV L D72 10 BEOPALTH-T2 (K 4), T2, R OBEZEOIL
IEHEITOWTIL, 204173 ROE = 0 TIERITFREZR > TWDZEN TR T | NEA IR 3 HLF D v GEME
INTRZ DT EN DT 5), AHMIE BT HOVNTIL, 25 30 R THERAICHEE B ~D 43 Bl E
AMRHA L EF DR LR DFEHEINL TOBZ LRSI ST=(1K 6), FHRITIEL, 7AUH
BETEOMMNIE Thotond, Rigad—ry GEEOBETIIEEB ~DOSEEIA PR, 1o
ZNDPHERFS LTV DI ERN Do T, TUT R HGEEOFEEORETIE, ZHEUEEE~DS
BB G MRS, 2O FETIE, BFMEZL TH T RHBEORRITITH O EIdneEZ 2 bnd, IHIT,
H AR 3 VR E]RE D Z5 AR MEAMEEL | BL S PEANC S W T B3 & < | Bl P e 0B & K
WZEND, BFRHRE FE DR ITTICRVMA THDHENZ D, — T REDE I T 5T =258,
fth [ E[FRRIC _EF L T FEREL BN E 25 72(K 7).,

J.W. Tukey
(1977)

s ‘ Year 2018
— ‘ e
| H
4 ROE (-25% < ROE < 25%) 5 ROE (-50% < ROE < 50%)
2018 4R - GDP A7 10 H[H v A N7 T A 2018 4
6 A 160 F [EHOAIEE /B D | 7 GDP EAf7 20 #ES ESHAAZE - 29

fEHEE . E¥ER. BUN. BRE~OSEEIS) M (1990~2018 L) OFEpE Y =1R5K



( 2) )\E‘Jﬁﬂijﬁﬁk %? IEI E’ﬁ? EE S. Managi, M. Jimichi and C. Saka Economic Analysis and Policy 72 (2021) 268-275

[E# D H1E E (Inclusive Wealth)i, ¥ . e
HAREFPROMR PG THAIE (AR [
V) ZBSAIE TR | BrSDRT _ o
Yiv)v (FRgERTRENE) AFHRILZH 0 ~ e
ThbdH, HIREAR (Natural Capital), A & ~pmiewig
% A (Human Capital) ., A T & K g  p—
(Produced Capital) @ 3 DM HH8D, G e iy

ZOHEET A EMET — 2 EEA g g J s
LD REB NMEREANEARLD ; k. ~ripen
BRI AT L7, A ST, 2 AR 25 1T :, SR e
L TREE BN IZWENT, HEE I | e ) —
Fisb D NIYEADEIG R E L % | ol g S e O T
0)‘7‘5’@57\@8’}37%5 (X]\‘7§) &:%)E'_Z;%E N oo ,',’ :' ® w0
B2 TOBDATREMEDS RS2 (K 8), o™ v - o

02 0.4 08 0.8
HC/W

8 MEHEEMNT FIIE & NBEAR,/HEE OB
(3) CSV IZHlT7= ESG LA dig -
i L oD BAAR

REEEZIILDET DI AT T VT ED, BEDOVATOHBITEAEL TEXlenh, 20l
BRI BEZRL ., R T4 R TARTA L NARENTETZ, ZOXIRHTARTA L ZHEU T, 4
D BSG [EMMBBRSNDHIELARD | BSG AR FEERE - B 3EMIE LD BIfR, OV TIX CSV EDREHY
WZOWT, HARBIE T 7520 Al e & 70> TET,

% Z°C. FTSE Russell ESG Rating # HW\ T B{Ei 5 7—~ &2 57—~ WA F R4 T —~<D
BEF 14 T—~Z T NTET ESG Y~U—RAa7 b, EOFZE0A EMEORRE ., R T —4
FENTIZ L > TRl b LT, 49 HE DD ESG A= 7 ., Fl#k (EBIT) | 12 MME (kR #a%H) 214
EZLIZ 3 ot T my U 9), K9 DAEITIE, ESG (x i) &% Hoik A% (y i) Ol %
6 OAITIE, ESG A= 7 (x #il) &xi#x EBIT (y #ih) DMl 2 gL T D, [ 9 726, ESG Za7 L%
B CH)ZE ED RN BN HDZ NI 2D, ESG HE T AT T T ARG DAL AR — 2L H3 i
RINZHEITL TODH, ESG A7 B EMMECHIE EBHE A HH LI 9 OFEHRIL, BEE TR
TEIZ BSG BEZENKMINDDOHY, CSV BEA D OHHIEDHNELIAEDLIENTED,

g

=3
=1
3 10 Lo
=
=
[17]
o
2
B 8
e
8 =3
=
m
=,
4 =t 14
o —
= 12 %
= 10 B
o = =
§ i s =
2 =
=
16
[
@«
18
a
=1 — ] w = e = = = el e Lt
ESG ESG

B9 ESG, Flik Cifk EBIT), 4:Z&flifE GeHEbRUREliie s OB 2021 4F
72 ESG (x i) &SRR liiegE (y dil) A 0 ESG (x #ih) &% EBIT (y )

72H. BAEFED ESG AT ZOUVT, 2015 0D 2021 HEFETO 7 M ORERINELZRUIZ(X
10), 72721, 49 M E DR EZ AL U2 K TR EHN 2L HEB R AR S50 | X 10 Tl
HAMSED A FRL TS, X 10 235IE I TRED AT IZEBNLLNDIENbND,
BAE, ZOAIT DM DL LR B KDY 2T F VT ABRE RO LT H EHRBRICESED
THDHN, YATFEVT A ERILEOBIE B EL, BIRNE R T52LT, BENLRVMI NEAR
BB LML 72D, Flo, ZOTEIZEY RFHDOEF LY AT VT AZERIZ L IR AT
T T NEEMERES I, CSV DIEERRICH D25,



10 ESG V—F 1 7O TEMOHERE (HABEDH) 2015~2021 4F

(4) MEAERE ESG [BROSEMEIC KT D 5

EBIZ, CSV D= DAL BREEAFHIMIT T, MEIEREY AT VT A EMOFHA N & b3 2
72T, W TEHE ESG DA ot Bk SRR ZE) (k32 ) (%7 5-38) Z i@ LT, /04
2, MESTE#E ESG(ESG Rating) Dt 5% & 7=l He7 /v (X 1) . MBIEROE2E DI
KEET V(K 2) | BSG DA% E DIl kT T /v (R 3) # e, 7eds, SedEE L EL[E C ESG @
ORI RS DT | el [E A I — (HAA ) G D, IHETFIE ESG O, 2D Hkk 2
BT KTT 23 ) (B 5-3R) OFE BT, IR T LBV THS,

OME1E#HE ESG: 5% R2 Full = 0.68

log (BRAWHi#fA%E i) = o0 + ol log (FIEFE )+ a2 log (FiFl4E i)+ o3 ESGi+ BD (EZA
7 i) +1log (¢ i) K1)
OMEIEH: % 5% R2Fin=0.616

#5372 R2 Full — R2 Fin=0.064

log (BEUFHI#AZE 1) = 0 + allog (FUEFE i)+ o2 log (FiIFIZE i)+ log (¢ i) (= 2)
(®ESG: %5-% R2 ESG =0.332

FE7E R2 Full — R2 ESG = 0.348

log (BRXFHEFA%E )= «0 + «3ESGI + BD(EHXZA7 i)+log (¢ i) (#.3)

WEsEHE ESG O a5 b= (1) CIXEEMEIZ R T5% 5-31% 0.68 THY, MBI HRD A
Za i (3 2) TIEFHEHIT 0.616, ESG A% EHT- (X 3) TIXA 531X 0.332 Tho7o, 728,
ESG # E. S. G EBEICHAZEEEL THRALZEAD  IRERBEOBRESTND, ZHHORE R
5. MBEROMEA NN ESG LW RENLDOD, ESG Ot b — EREHRR TE 5, ZORIFET
VOFERIT, I >TA A= LT(K 11),

T2

(3) & (4) ® ESG Rating & H\ 7= 49 D [E DD I3 HTE R e
5. ESG M@ NEE R M B2 L ESG D1 FEAME 1o x4
DAL, BBEBERIVINEINE 0D — EREMR TEHZ
L ESG O NNE T 00HAHZE, DR TE I, ZhblT
ESG #~V—RAaT7ZHW g Thon, [EEE 0T —~< A
a7 x AW T T, SeEE - HBE RSS2, 2015~2020 0
B CRIEZE BN AT T 388 USRS B &0 2
RIRA TR L TV, =ee

CSV DIz DHRBREIRFHIMIT T, ESG 1E MRz 5%
W27 —~BIOMBI R, HEEFCLEME I EE
5.2 TOBEHILHER S U=, ESG T HRICEB W TIE, B #RIC
BIHERFL AT 2O IS 72 MR L B3NS TED 61.6%
T AR Lo THIE FIECHH A B2 | gl gEME ISR %
LTS, ZOZEN, FAT VT AEROFA 103, W# 1 l
HIFERLRNWIEDOE FRLEL TEZLND, 5%, 2RO . . .
LB  ODUE J, & W T REE e[ 0 7 o 0 BR 7 S B [ 5 1015 11 AR 2 A5 1
S5, & ESG HMOBI I DA A —VIH

6.4% 68%

475



32

15

68-3

—NEEDS

2021

1-78

DOl

ESG

2021

79-116

DOl

ESG

2021

149-170

DOl

199-4

ESG

2021

358-370

DOl




17

_ — 2021
&IR 154-163
DOI
33-7
— 2021
76-84
DOI
69-1
—Osiris — 2021
71-109
DOI
Shunsuke Managi, Masayuki Jimichi, Chika Saka 72
Human capital development: Lessons from global corporate data 2021
Economic Analysis and Policy 268-275

DOl




69-2

ESG

2021

1-64

DOl

—Orbis

2021

65-109

DOl

33

2021

105-116

DOl

11

2022

61-64

DOl




69-3/4

—NEEDS

2022

1-82

DOl

69-3/4

2022

83-120

DOl

2021

ESG

2022

DOl

2019 28

2019

DOl




72

2020

74 80

DOl

67

2020

DOl

2020

DOl

68

PG-Strom

2020

DOl




, 39
2019
1 23
DOI
Jia-Han Shih, Ting-Yu Lin, Masayuki Jimichi, Takeshi Emura 4
Robust ridge M-estimators with pretest and Stein-rule shrinkage for an intercept term 2020
Japanese Journal of Statistics and Data Science 107-150
DOI
10.1007/s42081-020-00089-6
79 2
2019
118 128
DOI
67 1
2019
17 46
DOI




C. Saka, T. Oshika, and M. Jimichi

Vol. 27 No. 5

Visualization of Tax Avoidance and Tax Rate Convergence: Exploratory Analysis of World-scale 2019
Accounting Data
Meditari Accountancy Research 695 724
DOI
746
2022
14-20
DOI
201 6
DX 2022
12-24
DOI
70 12
2022
211-226

DOl




203

2023
92-106

DOI
, 70 3
T mdx 2023
123-173

DOI
70 1
2022
425-507

DOI
70 3
2023
1-121

DOl




53 8 4

Masayuki Jimichi, Chika Saka, Daisuke Miyamoto, Shuichi Nagata

Statistical Modeling of Market Capitalization with Financial Data and ESG Rating Data

The 11th Conference of The Asian Regional Section of the International Association for Statistical Computing

2022
SDGs — —
SDGs
2021
ESG
35
2021

(JHPCN) 13

2021




(JHPCN)

13

2021
2021
SKWAD
, 2021
2021
ESG
, 2021

2021




2021

2021
ESG
2021
2021
ESG
38
2021
SKWAD Osiris Orbis
35

2021




2021
2021
16
2022
71
2022
, 2021

2021




, 2021 ,

2021

PG-Strom

34

2020

(JHPCN)

12

2020

ESG

37

2020




PG-Strom

, 2020
2020
KGUSBADES
, 2020
2020
2020
2020
34

2020




2020

2020

2020

2020

ESG ESG

70

2020

M. Jimichi, D. Miyamoto, C. Saka, and S. Nagata

Exploratory Financial Big Data Analysis and Reproducible Research

DSSV (The conference of Data Science, Statistics & Visualisation) 2019

2019




C. Saka and M. Jimichi

Visualization of Corporate Tax Avoidance and Value Added Distribution: Exploratory Analysis of Financial Big Data

DSSV (The conference of Data Science, Statistics & Visualisation) 2019

2019
41 (61 )
2019
(JHPCN) 11
2019
2019

2019




78

2019

M. Jimichi, D. Miyamoto, C. Saka, and S. Nagata

Exploratory Financial Big Data Analysis and Reproducible Research

2019

2019

RIMS

2019

33

2019




2019

2019

2019

2019 R

2019

Chika SAKA, Masayuki JIMICHI

Business Megatrend through Accounting Data

Monash NUMBATs seminar in the Department of Econometrics and Business Statistics, Monash University

2022




36

2022
ESG
2022
R : NEEDS
4 ( 64 )
2022
(JHPCN) 14

2022




: NEEDS

2022

2022
2022

2022
81

2022

SDGs

96

2022




2022

2022
36
2022
2022 3
2022
R
2022

2022




54

2023

Loo, Mark van der, Jonge, Edwin de ,

2022

368

(Jimichi Masayuki)

(60243200) (34504)

(Cook Dianne)

(Thoradeniya Prabanga)




Monash University




