MEBT—42EESGL—F4 V7 TF—4D
HTALE & fE S

H
B

[
¥
o

E B

ARiTI3, Bureau van Dijk #£D F— % X — 2 Osiris 2> S filli S 7 fif
¥ 5—% & FTSE Russell t£:® ESG L —F 4 > 75— & O FiLEL 2 B i1z
19 HFECDUTRE L, ThoDF—92Ha8352E%2581%. &6
12, Iho0aTONEE, HBIEEIIROE, SHKITT 5 HKIZO0
Tk 9 3.

F—D—F  WM# 7 — % (Financial Data), ESGLV—7 4 ¥ 7 7 —4%
(ESG Rating Data), #ij#LE (Preprocessing), #i& (Join),
HHLATEEYE (Reproducibility)

I [IU®HIC

BEERREICEE - 14 - 73+ ~ X (Environment, Social, Govern-
ance: ESG) HH ARS8 &5 &3 25 EHFTHEFA] (Principles for Re-
sponsible Investment: PRD) ®/ZA# (20064F) A1z, ESG &ML KL T
W5, Zhid, BREOEMMKRICSHELL S ESGNOMOMAIZEHL,
Wi, %, RATF—7FIVF—, OOTRHSEEROFFTREM: 2/t L &
HETHEHEDTHS. ESGHREICHI > T, MEOMBT —FITMAT,
ESG 7 — 5/ AZ B LI EBERRENMLE LD S, £IT, AFWTIE, Bu
reau van Dijk (BvD) #" @ 5 — % X — Z Osiris 7 & #ifE ARG LA T &
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nicttF o EELEoMET—4 2y b (LT, DSOsiris-C-2020 & 0%)”
&, FTSE Russell #” ® ESG V—7 1+ v 7' F—% % v b (LT, DSFISE-
Russell-2020 EHE) DRI L, Th S OUMI NI T —7 25T 52 &
KB LTzl ~ 2, 0k, AfETR, T—F7ONEE Uk AR —
TAVIVATLYOEETY 2INVAZ YT N, AU N, T— 7T ERE
REFIMUTEITLTWAS”, Z ORI, B EHESOHFHEEEZEML
TW3HTHD, ZOFEKRTHBIREMIILOMAIINL > TIThbh 57,

BB, AR, TS0 - FEEEITO O T LT MY &
77 ANVOKREGZTEY, 8 BICIE RICHT 2B >0 T O H
#HZTWw3, £7, 8 CIiTid, CSV 7 » 1)L & Parquet 7 » 1 LD R
NDOFHAIABITE L TEXTN B,

I F—#%+%vy b DS-Osiris-C-2020 DAEALIE

F—%+t v b DS-Osiris-C-2020 O FiALFLIZ B U Tid, Hi& (2018a) &A
BIZHCbDTHBH, UTORBEMND S :

P T—2% 7 7 AIVITB I 5 XFHE RSO ML % 1T 5 BRIZ GNU Paral-
lel” #FHLTY a 72T 5 2 L1k - T, MLBER A EHE L
(P2) F—% %2V T754RF57HIT, Apache Parquet’ B AR

g RBA (P 128135, GNU Parallel i3 (1 B8P ED) 2 E2—%7TCPU
A7 HEFFICRHT A I EICE->TY 3 72WIULT B72HD Y 2 VY — )b

1) http://www.bvdinfo.com/ja-jp/home

2) AWTiE, 77— X—2Z Osiris ®20204F 3 HWE=FIH LT 5.

3) https://www.ftserussell.com

4) AETIE, THLHA macOS Catalina (VS—v 5 »10.15.7) O b &ETIT-> T3,

5 A< Y RNIA U TT— F BRI 292479 5 2 &P LTI, Janssens (2014) 23
FELWL.

6) AFilL, Sweave ZFHL, (Osiris 77— 2K <) ML & F— 7 OB EED,
BRI SCGEAE T, FBIRTREMEZ Fifc 8 5 Z &IC & » TIE L T 3.

7) https://www.gnu.org/software/parallel/

8) https://parquet.apache.org/
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(shell too) TH 3. #xidTiF, <~V F a7 %2 & DCPUNKHShza v
Ea— BENENICTELLT0WE I s, TOY—IVEMS Z &I
Lo TFRICWHNLI 2 FITTE 5. FEMIC DL TIE, Tange (2018) 2%
oI &, 753, GNU Parallel ZF M U 7c B O K& 0BT — 5 O ALE
IZ2W TR, HuE (2020-a) TRHELSGHERSN TS O TSHE Nz,

F/, A (P2) 1281 % Apache Parquet i3, # 5 LF—ZA ML=V
JE (columnar storage format) ®—2>TH Y, T—F %45 (H 5 L) Hibp
TEMT LI LICE-T, GHIHIEEBHMT s LxnieE LT3, &7,
FERDKED T — 5 RN 5 2 ENTE B, 7—5 Dk
Wil = MHid 52 2 &M T 5. FME, Apache Parquet ® Web X — ¥
(https://parquet.apache.org/) & hic, 0k, 8k Cicid,
RANDT—% DEiAirH% CSV 7 7 A )V & Parquet 7 7 A )V THIE L T
roTHEEI L,

T— 7 ORI AZITT 570 H A7 ) 7 MY, Makefile (I—F1) 1T
AL TEE, make I FE (ALY M) T4 7 MY 0sirisC2020
(H14%BR) TRITTHIEICL-> THEMIZUIEZIN S, 8, 7—%
DB D 7 v — & Makefile 7 7 A NWDOMRUBHEINEZR 7Y T D7
o—%2K 112525,

dataC.rda irnfinC2020.csv

PN Unix Shell Scripts I @ m: |
Data Flow: ESf |

firnfinC2020. parquet

nameC. rda
; 1010
GNUparailel o101
v
aketils CoE e
/bin/bash
TXT I RS, TX T TXT |
1

Gatadump R
Rscrik‘
(1x1]

K1 :7F—% %y ; DS-Osiris-C-2020 ORIREDF—F 70—-EXIJUT D
70—

A

Scripts Flow:
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J— K1 774/ Makefile (¥§—% w b ! preprocessOsiris)

1| preprocessOsiris:

2 date > start-preprocessOsiris.txt

3 /bin/bash ./script-p.sh

4 Rscript datadump.R "dataC.rda" "nameC.rda" "firmfinC2020.csv" "
firmfinC2020.parquet™"

5 date > end-preprocessOsiris.txt

a—F1D14THIZIE Y —4 v b4 preprocessOsiris WHEZ 6N TE
D, 2fTH T OB AT F X M7 » 4 )V start-preproces-
sOsiris.txt IZHEHEINTHAE, ThizxE2X 3 5TH TUEOK Tk
AT F Z N7 74 )V end-preprocessOsiris.txt [Zi#k I N, W HO
Ty ANVERET DS LITL - T, MBEFHEZGNT S ENTES, &7,
SITHTHRESINTWA Y 2 J)e A7 YT he T 5 A4 )Vscript-p.sh
(A—=F2) 2> THbh 208, K107 —5 70—kt
JEL T3,

d—F2:2zlbe RUUT b T 74Jbscript-p.sh

1| #!/bin/bash

2 | # copy original data to dataC.txt

3|cp ./rawdata/SJ_Project_2020_0S_C_96377.asc dataC.txt

4|4

5| #echo "Remove BOM codes"

6 |gsed -i -s -e 'ls/"\xef\xbb\xbf//' dataC.txt

T #

8 | echo "dos2unix"

9 | parallel --pipepart -k --block 100M -a dataC.txt "dos2unix" > tmp

10 | echo "separate,datapfile™

11 | parallel --pipepart -k --block 100M -a tmp 'grepu-E."th\sUSD\)"' > dataC.
part

12 | parallel --pipepart -k --block 100M -a tmp 'grepu-vy-E,"th\sUSD\)"' > nameC
.part

13 | echo "replacementyspecial,character"

14 | parallel --pipepart -k --block 100M -a dataC.part "sedy-fusedscr" > tmp

15 | parallel --pipepart -k --block 100M -a tmp "sed,s/"$'\t'//g" > dataC.rda

16 | parallel --pipepart -k --block 100M -a nameC.part "sedus/#//g" > nameC.rda

17 | rm tmp

F—=F7u—TiITbNTWAUEZ, 7—%7 v b DSOsiris-C-2020 3419
SNTFAPMT 74 )0dataC.txt (I—F3) LT, FEI—KD
BT — 783 Ny 7= ~D 53, CFEH|EH L E % GNU Parallel
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ZflioTIITLTWS (Zh ool OMBLOFEMIZ, HE, 2018a %S

TNV, BB, TFXAMT A I)Vdatac.txt T,

ZonTEO,

LITHICEB A NG

2ITHLBICTF— s 526 Tn5d (I—R3D1ffHE

2iTHzEzZhEhBO I &), F/, MTHTHREIN TV 5 XFSEHR
DIODIEREIR DD SNTcT 714 )W sedscrida—FN4izH5EZoNT

W5,

I—- K3 :F—%+ty b DS-Osiris-C-2020 H#HDNI=FF A b7 7 A Jb da-
taC.txt (5E8H 21T%188H)
1 | AGGREGATE INDUSTRIES HOLDINGS LIMITED BvD ID number Address
of incorp. - Country ISO code US SIC, Primary code(s) (M) Us sIC,
primary code(s) description Main exchange Consolidation Closing

date Number of months Audit Status

Source Statement unit
Fixed Assets

Other Fixed Assets

Rate from Local Currency
Tangible Fixed Assets

Liabilities Loans Creditors
Working Capital

Employees

Net Current Assets
Operating Revenue / Turnover
Gross Profit Other Operating Items
Financial Revenue Financial P/L
P/L before Tax
P/L for Period
/Amortization

P/L after Tax
Material Costs

Taxation

Financial Expenses

Cash Flow
Income Tax Payable

. Tax Credit

expenses (memo)

Deferred Taxes

Currency of the statement

Debtors Others Cash & Cash Equivalent
Shareholders Funds Capital Other Non Current
Term Debt Other Non Current Liabilities Provisions

Other Total Shareh.
Enterprise Value Number of

Costs of Employees

Accounting standard

Exchange

Intangible Fixed Assets
Current Assets Stock

Total Assets

Liabilities Long

Current
Funds & Liab.

Sales Costs of Goods Sold
Operating P/L

Other non Oper./Financial Items

& Oth.
Depreciation

Extraord. Items

Research & Development
Added Value EBITDA

Income taxes

Def. Inc. Taxes & Invest

Current

Date of current Market capitalisation
market capitalisation Market price - year end Monthly - Closing price -

January Monthly - Closing price - February Monthly - Closing price -

March Monthly - Closing price - April

Monthly - Closing price -

May Monthly - Closing price - June
Monthly - Closing price - August

Monthly - Closing price - July
Monthly - Closing price -

September Monthly - Closing price - October

November Monthly - Closing price - December

Monthly - Closing price -

Market capitalisation (mil

) Ordinary dividends IPO date Delisted date Date of
incorporation ISIN number Ticker symbol GICS code GICS
description
2 1990 (th USD) GB00182412 GB 3272 Concrete products, except
block and brick Delisted Cons 31/12/1990 12 Qualif n.a.
Acc. Std na AR th GBP 1.92801 802,958 n.a.
793,472 9,486 246,361 49,762 81,092 115,507
70,874 1,049,318 500,067 132,223 367,845
327,453 267,800 59,653 33,875 221,798 74,460
58,862 88,476 1,049,318 71,992 24,563
n.a. 3,529 490,505 487,998 -262,228 228,276
-109,916 96,111 10,199 -16,041 4,627 84,697
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-17,005 67,692 -15,019 52,673 n.a. -108,200
-22,249 -26,240 0 74,922 226,367 118,360
-17,005 19,511 23,483 n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
n.a. -28,265 25/03/1973 22/04/2005 1922 GB0003238267
AGG 20102010 BUILDING PRODUCTS
dI—F4 XFHNEBLOIZHDDERRBENHD ONT-T 7 1 )l sedscr
1|4 @# n.a. ->nNa
2|s/n\.a\./NA/g
3|4 MR, > L
4|s/,//g9
S|4 Wi 4 ->72 L
6|s/#//g
TN iEW YT YT 5T 5T 4T > TNAY TNAY TNAY TNASY T
8|s/ / NA NA NA NA /g
Il @M 5T 5T 5T 5T > 5 TNAY TNAY TNASY T
10| s/ / NA NA NA /g
11 |4 @ 47857457 > % 7TNny TNasy T
12| s/ / NA NA /g
|4 @R 5T 5T > 5 TNas T
14 | s/ / NA /9

a—F1D447HIZ, REFHLTT — 2% (data transformation) %17 -
T3, ZIT, Rscript I Y FOE 1 HIHTIFTHENTHE R R
) 7 b datadump.R (T — F5) 2> Tirbh 5 0HI, 1tk 5
F—=% 70 —OEHITHEL TS, I I THbN AWM, M OHE
FiCHEDSH 25 DD, HE (2018a) IZHEZ SN TWA D LMEETH B
728, FMIZHEIEFET S, Rscript A<y FOH 2, 3SHHOFIHIZIZ, a—
F1D3ITHERITT S itk ->THEZ SN T 7 4 )V dataC. rda
LI N7z T — 745 D RDA 7 7 1 JV), nameC.rda (LEEEh iz v
5 =53 D RDA 7 7 A V) ZIRELTWAS, 2T, RDA7 71V, R
7—% (RData) 774V Th b, #4725 S TT — s HBRYShi
TFAMT7ANTH B FLiET rda). 51T, H4, S F/HOFIEITE,
MBS E LTSNS 7 7 1 V4 firmfinC2020.csv (FiLEL &
172 OsirisC2020 ¥ — ¥ ® CSV 7 7 A JV),
(HTLE & 172 OsirisC2020 7 — ¥ @ Apache Parquet JE:X7 » 1 V) b5 Z
LT3,

firmfinC 2020. parquet
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O— K5 :RRYVUT 774 J)datadump.R

1| require (dplyr)

2 | require (readr)

3| require (arrow)

4 | args <- commandArgs (trailingOnly = T)
5| tmpl <- read_tsv(args[1l],na="NA", quote="", col names=FALSE,
6| col_types = cols(

7| .default = col_double(),
8 | X1 = col_character (),

9| X2 = col_character (),

10 | X3 = col_character (),

11 | X4 = col_integer(),

12 | X5 = col_character(),

13 | X6 = col_character(),

14 | X7 = col_character(),

15| X8 = col_character(),

16 | X9 = col_integer(),

17 | X11 = col_character(),
18 | X12 = col_character(),
19| X13 = col_character (),
20| X14 = col_character(),
21| X15 = col_character (),
22 | X68 = col_character(),
23| X85 = col_character (),
24| X86 = col_character (),
25| X87 = col_character(),
26 | X88 = col_character (),
27| X89 = col_character (),
28 | X90 = col_integer(),
29| X91 = col_character())
301)
31| tmp2 <- read_tsv(args[2],na="NA", quote="", col names=FALSE) %>% data.frame

()

32 | firmname <- tmp2[,1]

33| firmfin.raw.frame <- data.frame (rep(firmname, each=30), tmpl)

34 | varnames <- scan("variablenameOsirisforSpark2020.txt"™, what = "")
35| colnames (firmfin.raw.frame) <- varnames

36 | firmfin.frame <- mutate (firmfin.raw.frame ,

37 SIC_code = rep(SIC_code[seq(l,dim(firmfin.raw.frame) [1],30)],
each = 30),

38 SIC_name = rep(SIC name[seq(l,dim(firmfin.raw.frame)[1],30)],
each =30),

39 costs_goods = -costs_goods

40 expenses_other = -expenses_other,

41 tax = -tax,

42 tax_income = -tax_income,

43 costs_material = -costs_material,

44 costs_employees = -costs_employees,

45 depr_amor = -depr_amor,

46 interest_paid = -interest_paid,

47 R D=-RD,

48 firmID = paste(firm, ID),

49 year = rep(seq(1990,2019), length(firmname)))

50 | write csv(x = firmfin.frame, path = args[3])

51 |write parquet (firmfin.frame,args[4])
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Fizbub~xich, F—F v b DSOsiris-C-2020 D LI %17 5 7291213,
make A<V K% (ALY M) T4V 7 MY 0sirisc2020 (Hl4E2&M) T
UTOEHITETTAI EICE-> THEHMICUHEIN S,

make A< ¥ FEFT ¥ —% v b preprocessOsiris
% make preprocessOsiris

Z OFTIRMIE make I NOFITRRICHI ) E N5 start-preproces-
sOsiris.txt & end-preprocessOsiris.txt ZHIKT 5 &LI2L-T
UFo&sicbnrs:

% =%y I preprocessOsiris IZXt9 % make I < v NETRERH

% cat start-preprocessOsiris.txt
20204 4 H 16 H KBER 11 K 3243 32 % JsT
% cat end-preprocessOsiris.txt

20204 4 H 16 H KWEH 11 W 354 378 gst

CORRDP S, WHEHEIIZ 335 TH S Etbhns”.
M —%+v k DS-FTSE-Russell-2020 DFijALIE

FTSE Russell ESG V' —7 1 v 77 =41, HAxHEHIN T B0, fHiE
6 HRELRHRIZREREHFMNE RO EY, F—F ¥y M, FHEH
(emerging country) D% (FTSE Emerging ESG Index) &/Gi[E (devel-
oped country) D (FTSE Developed ESG Index) 25fi s vic 7 » A
NiZHmrhTED, ThZhD 7 > A NVKILBIT 23 —T 4 07, E
(Emerging), G (Global) T®» 3. =512, EEOMMKE, UTok 24

9) MacBook Pro 2018 (OS: macOS Catalina (/X— ¥ 3 »10.15.6), CPU: Intel(R) Core
(TM) i9, 2.9GHz) TaHM U7z, 7272L, arrow /Sy 7r—YD/N—2 3 v %2.0.0i L
7o ad, WBRREREIAS 3 432680178 > T B, Thid, write parquet BAEUIC &
% Parquet 7 7 A VO EEH UEMAES B - I EITRERT2b0EEFEZ SN S
(fF5% C oiFE b B nic).,

10) ARTHE->TOET—FDH 5, RAPIOT—5 THH20154F 9 HITREIN TS,
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DTH5 .

(8) 12DESG V—7 4 »7 (summary: FH) D5k

(P) 32DE—F— (pillar; XH) TH 3 L8] (Environment), [£1:4]
(SociaD), [ #7733 > 2] (Governance) O 5t

(r) %% #)] (Climate Change), [f@kE « % 4x| (Health & Safety), [Ft
D % W PE] (Tax Transparency) S DO 4 OIHHE» 6 5 7 — <
(themes) O fRi%

BB, IhoDT7 A NVKICBYEa—T 4 7%, £hTh, s, p, T
Td 5. FHHE FTSE Russell (2019) 2SS 7o,

BIZE, 20204EE DT — F BID 5N/ CSV 7 » A VAL T D XS
LDOTH 5.

HrLE - JeEENREK |ESG L —7 1 v 7 HEIE (S) E—=5— (p) F—=< (1)
HreE (8) ESGRESJuly2020.csv | ESGREPJuly2020.csv | ESGRETJuly2020.csv
SeiEE () ESGRGSJuly2020.csv | ESGRGPJuly2020.csv | ESGRGTJuly2020.csv

ZITIE, HrEEICET S 3HEEDO CSV T A IVDOHMESZ B, £ T,
ESGV—7 4 v 715D CSV 7 7 4 JV ESGRESJuly2020.csv (LA F D
X bDOTH 5B,

O—F6 202007 BOHEEDESG L—F 4« VT EEDCSV 7 7 1 JLES-
GRESJuly2020.csv (—&R)

-

30/06/2020 (C) FTSE International Limited 2020. All Rights Reserved

rrrrrrrrrrrrrrrr

2 | FTSE ESG Ratings (Emerging) — Summary,,,,srrrrrrrrrrrs

4 | Cons Code, SEDOL, ISIN, Local Market,CUSIP,Constituent Name,Country Code, ISO
Code, Exchange Code, Industry Code, Supersector Code, Sector Code, Subsector
Code,ESG Rating (Absolute),Previous ESG Rating (Absolute),ESG Rating (
Supersector Relative),Previous ESG Rating (Supersector Relative)
5(C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC SH),CHN ,CN,XSSC
,2000,2700,2750,2757,0.7,0.7,1,1

ZIZT, I—F6D1iTH»S 3TTHIZ 7 » A VOFBHNBEFEINIZAN Y ¥ —
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arThh, AMTHIT—70RE&NEZ o0 T3, 5iTHIE, ®¥ED
ESG V—7 1 v 7REEICd 2 7 — s IR S h T b, BARIMIZIE, 360
SECURITY TECHNOLOGY #t (360 Security (&) (SC SH)) DT —F )
MHoLNTED, ESGLV—7 4 ~ 7 (ESG Rating (Absolute)) @
fliix, 0.7 THBIENbM3D.

F7, FEEOE—-F—0D CSV 7 7 1 )V ESGREPJuly2020.csv (LT
DEHINBEDTH 5.

O— K7 20207 ADHEEDE—S—DCSV 7 7 1 JV ESGREPJuly2020.
csv (—&)

30/06/2020 (C) FTSE International Limited2020. All Rights Reserved

-

,,,,,,,,,,,,,,,,,,,

2 | FTSE ESG Ratings (Emerging) - Pillar ,,,srrrvrrrrrrrrrrs

4 | Cons Code, SEDOL, ISIN, Local Market,CUSIP,Constituent Name,Country Code, ISO
Code, Exchange Code, Industry Code, Supersector Code, Sector Code, Subsector
Code, Pillar,Exposure, Previous Exposure, Score,Previous Score,Score (
Supersector Relative),Previous Score (Supersector Relative)
5|C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Environmental Pillar,2,2,0,0,1,1
6|C178957,BDF57C1, CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757, Social Pillar,2.3,2.3,0.6,0.6,1,1
71C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Governance Pillar,2,2,1.5,1.5,1,1

ZIT, a—FTOLiTH» S 31THIZ 7 7 A VDR EI NNy 57—
WarTho, 4iTHET—FoFImMBEZ SR THWA, 5, 6, TiTHITE,
TEHEDIODDE T — (Pillar) DA AT (Score) KT ET—FNZ
neENPERI N T35, 22 TiE, 360 SECURITY TECHNOLOGY #: (360
Security (A) (SC SH)) DT —F B onTE D, B (Environ-
mental Pillar), | #4%] (Social Pillar), [ #/3+ > X ] (Governance
Pillar) XA THHIZ, ThZh, 0, 0.6, 1.5 THBI ENbN3B,

T 51T, HMEDO T —< D CSV 7 7 A )V ESGRETJuly2020.csv (LI F
DEHINBEDTH 5.
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d— K8 2020 7 HOFHEENDFT—<D CSV 7 7 1 JV ESGRETJuly2020 . csv
(—%B)

1|30/06/2020 (C) FTSE International Limited 2020. All Rights Reserved

rrrrrrrrr iy
2 | FTSE ESG Ratings (Emerging) = Theme,,,,,rrrrrrrrrrrs
N T T

4 | Cons Code, SEDOL, ISIN,Local Market,CUSIP,Constituent Name,Country Code, ISO
Code, Exchange Code, Industry Code, Supersector Code, Sector Code, Subsector
Code, Theme, Exposure, Previous Exposure, Score,Previous Score
5|C178957,BDF57C1,CNE100002RZz2, 601360, ,360Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Pollution & Resources,2,2,0,0
6|C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Climate Change,2,2,0,0
71C178957,BDF57C1,CNE100002RZ2,601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Water Use,2,2,0,0
8|C178957,BDF57C1,CNE100002RZz2,601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Biodiversity ,na,na,na,na
91C178957,BDF57C1,CNE100002RZ2, 601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Environmental Supply Chain,na,na,na,na

10| C178957,BDF57C1,CNE100002RZ2, 601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Customer Responsibility,na,na,na,na
11|C178957,BDF57C1,CNE100002RZ2, 601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Labour Standards,3,3,0,0

12| C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Health & Safety,2,2,0,0
13|C178957,BDF57C1,CNE100002RZ2,601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Human Rights & Community,2,2,2,2

14 | C178957,BDF57C1,CNE100002RZ2,601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757, Social Supply Chain,na,na,na,na
15|C178957,BDF57C1,CNE100002RZ2,601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Corporate Governance,2,2,3,3

16 | C178957,BDF57C1,CNE100002RZ2, 601360, ,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Risk Management,na,na,na,na
17|C178957,BDF57C1,CNE100002RZ2, 601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757, Tax Transparency,na,na,na,na

18| C178957,BDF57C1,CNE100002RZ2, 601360,,360 Security (A) (SC,CHN ,CN,XSSC
,2000,2700,2750,2757,Anti -Corruption ,2,2,0,0

ZIT, 3a—F8DIITH» S 31THIZ 7 » A IVOFHNEL NNy F—
arThh, AITHRT—70AENEZ 50T 5., 5iTH» 518fTHIC
%, BEBOMIEAMN 57857 —< (Theme) @A 3T (Score) XT3
F=NREThZThFRINn T35, 2 ZTIE, 360 SECURITY TECHNOL-
OGY #: (360Security (&) (SC SH)) DF—FhvohTED, [HY
EEJH| (Pollution & Resources) » 5 [JEM L 1E] (anti-Corrup-
tion) M A IATHHIZ, ThZh, 0,...,0 THBIENDLNSB,
Ih5DCSV 7 7 AT 21HH%E R 20 TERZEBICH G 2 08
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AT, ZTDIDITE, FHEDO/NNyr— V%A AATESLERH S ¢

[y =Y DB |

> library (readr)
> library(dplyr)
> library(tidyr)

COFREDEET, ALV NT4LZ MVODOYTTF 4 L7 MY L /data/
FTSE2020/csv/ IZCSV 7 » A Wb B ERAE L, readr S v 7 — JITff
&9 % read csv BARZFMULT, UTOLSIIT -5 &5AsiAE !

R D&t Ak A
> dataES202007 <- read csv("./data/FTSE2020/csv/ESGRESJuly2020.csv", skip=3)
> dataEP202007 <- read _csv("./data/FTSE2020/csv/ESGREPJuly2020.csv", skip=3)
> dataET202007 <- read_csv("./data/FTSE2020/csv/ESGRETJuly2020.csv", skip=3)

INSDHARAATEERIIRDOT—7 7 U — L4 (LY IEFEIZIE tibble B
L) ELUTHEEEMREENS., ChoDTF—5 7LV —Lho, RED
ISIN 2 — F (1s1n) ® %4 (‘Constituent Name‘), HE# (1150
Code'), ¥ I— F (“Industry Code‘), ESG L —7 1 V75t (CESG
Rating (Absolute) '), EJ— (Pillar) &ZD A7 (Score), T—
< (Theme) EZ DA AT (Score) FHDH|% dplyr 7% v 7 — VI ED se-
lect BIETERL, UTOLSITHLLT =5 7 L —LICHHMET 5 ¢

- }?—97D—A%%} 2
> dfES2020 <- dataES202007 %>%
+ select (ISIN, “Constituent Name', "ISO Code’, "Industry Code’,
+ "ESG Rating (Absolute) ")
> dfEP2020 <- datakEP202007 %>% select (ISIN, Pillar, Score) %>% na.omit () %>%
+ pivot_wider (names_from = "Pillar", values_from = "Score")
> dfET2020 <- dataET202007 %>% select (ISIN, Theme, Score) %>% na.omit () %>%
\f pivot wider (names_from = "Theme", values_from = "Score") )

ZIZT, E9— (pPillar) £ZD® R 37T (score) &, SR (HER) <
T=IBHH SN TNBEDT, tidyr /Xy 7 — VICMIET % pivot wider
MEBERMA LT, EEBIInNs0T—%%ET 3R R &L
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T3, ¥/, 7—< (Theme) EZ DA AT (Score) blAFDOEHAEFT -
T3, 178, 2EOUHEIZ N4 7) HEF (>2) ZFMALT AT
A4 ML T 5,

IS, oA T V7 FEMREMICISINT - FEFEF—L L,
dplyr Xy 7 —VIIMIET % inner join K THAL, T—F 7LV —4
dfESPT2020 IZfHET 5

}?—&7&—A@%%}

> dfESPT2020 <- dfES2020 %>%
+ inner join(dfEP2020, by = "ISIN") %>%
+ inner join(dfET2020, by = "ISIN")

BE, BEOWEIT N1 7) #ES (5>2) ZFHLT LTI 4 Ll
T35,

20204E DR IZEB T 2 REDESG L —T 4 V7T — 7 OHiMLE D 7
o—i%, M2okoit52Aon5.

dataES2620 dfES2020

readr::read_csv '|0'|0 dplyr: :seleci 'IO'IO dplyr:: inner_join

n

=1 > o101 > Jo101

dataEP2020 4fEP2020 dfESPT2020

ESGRESJuly2020. csv

ESGREPJuly2020. csv

readr::read_csv 1010 dplyr::select 10]0 dplyr::inner_join 1010
CSV) > Joiol » lo101| ——— |o101

ESGRETJuly2020. csv dataET2020 dfET2020
readr::read_csv dplyr::select
v 11010 « 11010
»

»
m 0101 OIOI dplyr::inner_join

L

e

2 12020 FEDHEEICHIFRILEEDESG L—F 4 VI F—5 ORNED 7 O—

7538, 20204EOPEEICHB T AMEDESG L —F 4 v 7 F— ¥ ORijMLE
DFERELTHEONLZT =% 71U — L dfESPT2020 B TD LS KD T
H5
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} F—% 7 L —., dfESPT2020 }

( 7

> dfESPT2020

# A tibble: 1,778 x 22

ISIN "Constituent Na.. "ISO Code’ 'Industry Code’ 'ESG Rating (Ab.. 'Environmental .. “Social Pillar’
<chr> <chr> <chr> <dbl> <chr> <chr> <chr>

1 CNEl.. 360 Security (A..CN 2000 0.7 0 0.6

2 INE4.. 3M India IN 2000 2 1 2

3 KYG8.. 3SBio (P Chip) CN 4000 2.1 1.5 1.7

4 Us31.. 51job ADS (N Sh.. CN 2000 1.2 1 0.3

5 Us31.. 58.com ADS (N S.. CN 5000 1.9 1 1

6 INEl.. ABB India IN 2000 3.7 2.6 4.1

7 SAl2.. Abdullah Al Oth.. SA 5000 0.5 0 0.3

8 PHYO.. Aboitiz Power PH 7000 2.5 1.6 2

9 ZAE(.. Absa Group Limi.. ZA 8000 4.3 5 3.8

10 AEAOQ.. Abu Dhabi Comme.. AE 8000 3 3 1.8

# .. with 1,768 more rows, and 15 more variables: ‘Governance Pillar" <chr>, ‘Pollution & Resources’ <chr>,
# “Climate Change’ <chr>, ‘Water Use' <chr>, Biodiversity <chr>, ‘Environmental Supply Chain’ <chr>,
# ’'Customer Responsibility' <chr>, ‘Labour Standards' <chr>, ‘Health & Safety' <chr>, 'Human Rights &
# Community’ <chr>, ‘Social Supply Chain’ <chr>, ‘Corporate Governance' <chr>, ‘Risk Management' <chr>,

\# “Tax Transparency  <chr>, 'Anti-Corruption’ <chr>

v

C OMER & RAR DA 4 T4 (2015~2020) & [H#E] () £/
T IR () W LTHEITTEIEICE-T, HEEICHTEF—%
7 U — L dfESPT2015~dfESPT2020 & e#EEICHT 52T -5 7L — L4
dfGSPT2015~dfGSPT2020 MEKTE 5.

WIZ, ThoeDTF—7TV—LEETAHIEEEZS. £9, HEEIC
X9 %57 —% 7 L —L dfESPT2015~dfESPT2020 ICAEDHHRZ 5 2 % 4
% dplyr 7% w 1 — DI BT % mutate BAETIEM L, dplyr/Xy 7 — VI
B3 % bind rows BABTITHRA L b D%, Eo51Tdplyr/ ¥y r— VI
)B4 % arrange BABIT ISIN I — N LAETIH~NFFZ 24795

—

F—4% 7L — L dfESPT2015~dfESPT2020 DFEL }—\

> dfESPT2015 <- dfESPT2015 %>% dplyr::mutate (year = 2015)

> dfESPT2016 <- dfESPT2016 %>% dplyr::mutate(year = 2016)

> dfESPT2017 <- dfESPT2017 %>% dplyr::mutate(year = 2017)

> dfESPT2018 <- dfESPT2018 %>% dplyr::mutate(year = 2018)

> dfESPT2019 <- dfESPT2019 %>% dplyr::mutate(year = 2019)

> dfESPT2020 <- dfESPT2020 %>% dplyr::mutate(year = 2020)

> Eall <- dplyr::bind_rows (dfESPT2015, dfESPT2016, dfESPT2017,

+ dfESPT2018, dfESPT2019, dfESPT2020) %>%
¥

dplyr::arrange (ISIN, year)

Y
S 51T, dplyr/¥y r — VIR T % mutate, mutate at BAZEFIH L T,
BN DORIEHZFT, T—F T LU — L SPT.ENJIET 5 !
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YRR EF—% 7 L — L SPT.E ~NDOHHH

> SPT.E <- Eall %>%

+ mutate_at (

+ vars (-ISIN, - Constituent Name', -"ISO Code’, - 'Industry Code’),
+ as.numeric) %>%

+ mutate (" Industry Code’ = as.factor (' Industry Code’))

IhoDfGELIMEO7e—id, KH3okiichxon5,

ssssssss

I o1
= O'IO
X O'IO w rows
P
e L] /
1 | —— foon] —— |50 Eall SPT.E
P

1010§ ~:xx~ 1010
0101 0101

4 v

3 1 2016FEMN 52020 FEDHEEICE T EEEDESG L—F 4« VI TF— 5 DIEE

FERRIEHEE O T — 7 IO 0T HUE T2 2 ENTET, U 7 o -3
4DEHITHEZ6N B,

SPT.G

1010 ~xiwa= 1010
o101 o101

g 4

----------

0]01 dplyr: :bind_rows

4 12015 M 52020 FE DEEEICH T EEEDESG L—F 4« VI F— 5 DIEE
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COMIAEFEITFTTEIRAZV T MIUTOEIBEDTH S -

A T —% 7 L —L dfGSPT2015~dfGSPT2020 DfLE, MAEWE T —4 7 L — L spr.c ~OHHiH }—\

dfGSPT2015 <- dfGSPT2015 %>% dplyr::mutate
dfGSPT2016 <- dfGSPT2016 %>% dplyr::mutate

(year = 2015)

( )

dfGSPT2017 <- dfGSPT2017 %>% dplyr::mutate(year = 2017)
( )

( )

)

year = 2016
dfGSPT2018 <- dfGSPT2018

>% dplyr::mutate (year = 2018

>
>

>

> %

> dfGSPT2019 <- dfGSPT2019 %>% dplyr::mutate(year = 2019

> dfGSPT2020 <- dfGSPT2020 %>% dplyr::mutate(year = 2020

> Gall <- dplyr::bind_rows (dfGSPT2015, dfGSPT2016, dfGSPT2017,

+ dfGSPT2018, dfGSPT2019, dfGSPT2020) %>%

+ dplyr::arrange (ISIN, year)

> SPT.G <- Gall %>%

+ mutate_at (

+ vars (-ISIN, -'Constituent Name', -'ISO Code’, - 'Industry Code’),
+ as.numeric) %>%

+

mutate (" Industry Code’ = as.factor( Industry Code’))
J

VLW X - T SN HBlE & e oo 7 —4% 7 LU — L SPT.E, SPT.
G ZRNICH AT 5. 2T, ZOHEDHDME merge.SPT 2
HlL:

/—{ F—% 7L —LSPT.E, SPT.G A DKHDDMH nerge. SPT }—\

> merge.SPT <- function(x = SPT.E, y = SPT.G)
+{
+ require(dplyr)
+ tmpl <- x %>% mutate (type = "E")
+ tmp2 <- y %>% mutate (type = "G")
+ # merge
+ SPT <- bind rows (tmpl, tmp2)
+ # Rename of variables
+ colnames (SPT) <- c("ISIN", "firm", "country", "industry",
+ "ESG", "E", "S", "G",
+ "EPR", "ECC", "EWU", "EBD", "ESC",
+ "SCR", "SLS", "SHS", "SHR", "SsC",
+ "GCG", "GRM", "GTX", "GAC",
+ "year", "type")
+ SPT
+}
- J

¥ merge.SPT 3, ¥—% 7L — AL SPT.E, SPT.G% (I]) #BT 5%
FTL, TORENHEE (B) L%&ER ) EbLo505 A FITET
bDTH B0 R 55 type ZEBMLTH S, HELTED, 51Tk
Ea3N/IA TV 27 bOFNIZ A colnames 2> TY x—L LT3,
FIZIZHO>NTIE, K1 ESHshz0,
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R1:sPTF TV bDIIE
Gz (F) UFIL) 4 (&) | F Bii %
ISIN ISIN ISIN I—F
ConstituentName firm %4
ISOCode country 5% 150 I —F
IndustryCode industry HEHa—F icb (Industry Classification

Benchmark) 3 — F

ESGRating (Absolute) ESG ESGH Y —X3T
EnvironmentalPillar E E5—237 (55 B
SocialPillar s E5—237 Gt £
GovernancePillar G E5—237 (H13Fv2R) N R
Pollution&Resources EPR T—<237 (H4E &) BB
ClimateChange ECC F—<Z2a7 (KUEEH) BiBE
WaterUse EWU T—xA3AT KO BiBL
Biodiversity EBD F—<Z2a7 (L) fizei
EnvironmentalSupplyChain | ESC F—<Z23a7 BEYT54F2—) BbE
CustomerResponsibility SCR T—<A37 (HEICHT 5T e
LabourStandards SLS T3 Aa7 CHiEE) #hdx
HealthsSafety SHS T—xAAT (REERAE) sz
HumanRights&Community SHR F—<Z37 (AHE& ) e
SocialSupplyChain ssc F—<Z2a7 HEFTSAF2—>) |Hs&
CorporateGovernance GCG FT—<RAAT (A—RVU—= b FNF U R) | HNF VR
RiskManagement GRM F—< 237 (VA7) HNF VR
TaxTransparency GTX F—<2Z227 (BB AR
Anti-Corruption GAC F—<2Z22a7 (EWbiik) LRSS
year year A

COBBEFITTHIEILE-THONET—F 7V — L SPTIZLUTOD

EOREDTHS !

/—{ PI¥ merge.SPT OFITET—F 7 L — L SPT }—\

> SPT <- merge.SPT()

> SPT

# A tibble: 20,232 x 24
ISIN firm country

<chr> <chr> <chr>
1 AEAO.. Abu .. AE
2 AEAQ.. Abu .. AE
3 AEAO.. Abu .. AE
4 AEAQ.. Abu .. AE
5 REAQ.. Abu .. AE
6 AEAO.. Abu .. AE
7 AEAQ.. Waha.. AE
8 AEAO.. Waha.. AE
9 AEAO.. Waha.. AE
0 AEAO.. Waha.. AE

EPR <dbl>,

SCR <dbl>,

type <chr>

/*****D—‘

industry ESG E S G
<fct> <dbl> <dbl> <dbl> <dbl>
8000 1.8 2 1.6 1.9
8000 2.9 3 1.6 3.7
8000 3 3 2.2 3.7
8000 3 2 2.3 4
8000 3.4 3 2.7 4.3
8000 3 3 1.8 4
2000 0.5 0 0.6 0.9
2000 0.8 0.4 0.5 1.7
2000 1.2 0.4 0.8 2.7
8000 1 0 0.4 2.7

SHR <dbl>,

.. with 20,222 more rows, and 16 more variables:

ECC <dbl>, EWU <dbl>, EBD <dbl>, ESC <dbl>,
SLS <dbl>, SHS <dbl>,
GCG <dbl>, GRM <dbl>, GTX <dbl>, GAC <dbl>, year <dbl>,

SSC <dbl>,
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VL0 & - TREIIZE SN i sPT 1, BITICAEZHED ESG L —TF 4
V7T =5 RF202321F, 245 DF =5 T L —LTH D, KIL, ZOT—
7 V—L%, readr’¥ v r — YV D # write csv Z{i> TCSV 7 7 1
JU sPT2020.csv N9 5.

F—% 7L —LSPT % CSV 7 7 1)V 3PT2020.csv ~H S
>write csv(SPT, "SPT2020.csv")

UboF—5 Ol 2KE2FEITT 57 ) 7 Mid, Makefile
(3—=F9) THBLTEE, make AT NEFEFTE I LITL-THE)
FICiLBi s 3. 8, 7—4% v b DSFTSE-Russell-2020 @ i LEL D 7
0—&7 7 A ) Makefile DHSIFUSHENE A7) S DT a— %K 5 I
H5Z2 5.

Data Flow:

v,
\ SPT SPT2020.csv
1010 reacr: turite_csv
nerge.ste[0101] — 21

v

Makefile preprocessing-FTSE2020.R

Scripts Flow: g | Rscript | pov |

5 : ¥—4% 1ty I DS-FTSE-Russell-2020 OFIREDF—5 70 —&ER I U T
DT O—
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O—F9 ! 774 )V Makefile (¥ —% v I | preprocessFTSE)

preprocessFTSE:
date > start-preprocessFTSE.txt
Rscript preprocessing-FTSE2020.R

date > end-preprocessFTSE.txt

I—FRI9D1fTHITIEY —47 v b# preprocessFTSE WEZ 6N TE D,

2 fTH T O BRI AS T+ A b 7 » A )V start-preprocessFTESE.
txt IZHZHEN TS, ThITH 229 447 H TREL DK 127 F
A M7 7 A )V end-preprocessFTESE. txt IZats#k SN, W HD T » 1V
RHKT 5 EICk - T, WHRHZST S22 LMW TE 5, 3ITHTHRE
SN TW3B Rscript I Y FOFIH TSN TWERZXZ Y 7 h
preprocessing-FTSE2020.R (I — F10) %Z{f > Tirbh 5 WE T,

51

©® J o g s W N e

o e
N = o

—
w

14

15

16
17
18
19
20
21
22
23

IBIIETF—F 70— KIIHE L T 5,

O—FK10:RRY YT 7T 74 )l preprocessing-FTSE2020.R (—&B)

library (readr)
library (dplyr)
library (tidyr)

dataES201507 <- read_csv("./csv/ESGRESSep2015.csv", skip=3)
dataEP201507 <- read_csv("./csv/ESGREPSep2015.csv", skip=3)
dataET201507 <- read_csv("./csv/ESGRETSep2015.csv", skip=3)

dfES2015 <- dataES201507 %>% select (ISIN, "Constituent Name', “ISO Code’,

Industry Code’, ‘ESG Rating (Absolute) )

dfEP2015 <- dataEP201507 %>% select (ISIN, Pillar, Score) %$>% na.omit () %>%
pivot_wider (names_from = "Pillar", values_from = "Score", names_sort =
TRUE)

dfET2015 <- datakET201507 %>% select (ISIN, Theme, Score) %>% na.omit () %>%
pivot_wider (names_from = "Theme", values_from = "Score", names_sort =
TRUE)

dfESPT2015 <- dfES2015 %>% inner join(dfEP2015, by = "ISIN") %>% inner_ join
(dfET2015, by = "ISIN")

dataGs201507 <- read_csv("./csv/ESGRGSJuly2015.csv", skip=3)
dataGP201507 <- read_csv("./csv/ESGRGPJuly2015.csv", skip=3)
dataGT201507 <- read_csv("./csv/ESGRGTJuly2015.csv", skip=3)
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24

25

26

27

28
29
30
31
32
33
34
35
36
37
38
39
40

41

42

43

44
45
46
47
48
49
50
51
52

53

54

55

56
57
58
59
60
61
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dfGsS2015 <- dataGS201507 %>% select (ISIN, "Constituent Name', “ISO Code’,
Industry Code’, ‘ESG Rating (Absolute) )
dfGP2015 <- dataGP201507 %>% select (ISIN, Pillar, Score) %$>% na.omit () %>%

pivot_wider (names_from = "Pillar", values_from = "Score", names_sort =
TRUE)

dfGT2015 <- dataGT201507 %>% select (ISIN, Theme, Score) %>% na.omit () %>%
pivot_wider (names_from = "Theme", values_from = "Score", names_sort =
TRUE)

dfGSPT2015 <- dfGS2015 %>% inner join(dfGP2015, by = "ISIN") %$>% inner_ join
(dfGT2015, by = "ISIN")

: (PR

dataES202007 <- read_csv("./csv/ESGRESJuly2020.csv", skip=3)
dataEP202007 <- read_csv("./csv/ESGREPJulyZOZO4csv", skip=3)
dataET202007 <- read_csv("./csv/ESGRETJuly2020.csv", skip=3)

dfES2020 <- dataES202007 %>% select (ISIN, ‘Constituent Name', “ISO Code",

Industry Code’, ‘ESG Rating (Absolute) )

dfEP2020 <- dataEP202007 %>% select (ISIN, Pillar, Score) %$>% na.omit () %>%
pivot_wider (names_from = "Pillar", values_from = "Score", names_sort =
TRUE)

dfET2020 <- dataET202007 %>% select (ISIN, Theme, Score) %>% na.omit () %>%
pivot_wider (names_from = "Theme", values_from = "Score", names_sort =
TRUE)

dfESPT2020 <- dfES2020 %>% inner_join(dfEP2020, by = "ISIN") %>% inner_join
(dfET2020, by = "ISIN")

dataGs202007 <- read_csv("./csv/ESGRGSJulyZOZO4csv", skip=3)
dataGP202007 <- read_csv("4/csv/ESGRGPJuly202O4csv", skip=3)
dataGT202007 <- read_csv("./csv/ESGRGTJuly2020.csv", skip=3)

dfGS2020 <- dataGS202007 %>% select (ISIN, “Constituent Name', “ISO Code’,
Industry Code’, "ESG Rating (Absolute) ')
dfGP2020 <- dataGP202007 %>% select (ISIN, Pillar, Score) %>% na.omit () %>%

pivot_wider (names_from = "Pillar", values_from = "Score", names_sort =
TRUE)

dfGT2020 <- dataGT202007 %>% select (ISIN, Theme, Score) %$>% na.omit () %>%
pivot_wider (names_from = "Theme", values_from = "Score", names_sort =
TRUE)

£GSPT2020 <- dfGsS2020 %>% inner join (dfGP2020, by = "ISIN") %>% inner_ join(
dfGT2020, by = "ISIN")

# Emerging

dfESPT2015 <- dfESPT2015 %>% dplyr::mutate (year =2015)
dfESPT2016 <- dfESPT2016%>% dplyr::mutate (year =2016
dfESPT2017 <- dfESPT2017%>% dplyr utate (year =2017)
dfESPT2018 <- dfESPT2018%>% dplyr::mutate (year =2018
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63
64

65
66

67
68
69
70
71
72
73
74
75
76

77
78
79

80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
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dfESPT2019 <- dfESPT2019%>% dplyr::mutate (year =2019)

dfESPT2020 <- dfESPT2020%>% dplyr::mutate (year =2020)

Eall <- dplyr::bind rows (dfESPT2015, dfESPT2016, dfESPT2017, dfESPT2018,
dfESPT2019, dfESPT2020) %>% dplyr::arrange (ISIN, year)

SPT.E <- Eall $>% mutate_at(vars(-ISIN, - Constituent Name', -'ISO Code’,
- Industry Code’), as.numeric) %>% mutate( "Industry Code’ = as.factor ("
Industry Code’))

# Global

dfGSPT2015 <- dfGSPT2015 %>% dplyr::mutate (year =2015)
dfGSPT2016 <- dfGSPT2016 %>% dplyr::mutate(year =2016)
dfGSPT2017 <- dfGSPT2017 %>% dplyr::mutate (year =2017)
dfGSPT2018 <- dfGSPT2018 %$>% dplyr::mutate(year =2018)
dfGSPT2019 <- dfGSPT2019 %>% dplyr::mutate (year =2019)
dfGSPT2020 <- dfGSPT2020 %>% dplyr::mutate (year =2020)

Gall <- dplyr::bind rows (dfGSPT2015, dfGSPT2016, dfGSPT2017, dfGSPT2018,
dfGSPT2019, dfGSPT2020) %>%
dplyr::arrange (ISIN, year)

SPT.G <- Gall %>% mutate_at(vars(-ISIN, - Constituent Name', -'ISO Code’,
- Industry Code’), as.numeric) %>%
mutate ( Industry Code’ = as.factor( Industry Code’))

merge.SPT <- function(x = SPT.E, y = SPT.G)
{
require (dplyr)
tmpl <- x $>% mutate (type = "E")
tmp2 <- y %>% mutate (type = "G")
# merge
SPT <- bind rows (tmpl, tmp2)
# Rename of variables
colnames (SPT) <- c("ISIN", "firm", "country", "industry",
"EsGg", "E", "s", "G",
"EPR", "ECC", "EwWU", "EBD", "ESC",
"SCR", "SLS", "SHS", "SHR", "SsC",
"GCG", "GRM", "GTX", "GAC",
"year", "type")
SPT

# Summary Pillar Theme (SPT)
SPT <- merge.SPT ()

# Data Dump
write csv(SPT, "SPT2020.csv")

VFEOHBEREDH ET, makea~<xy F&E (WL b)) T4 L7 MY FTSE
2020 (K142 ITEWTUTO LI IKHEITT A LILL-TT—F 1y
I DS-FTSE-Russell-2020 O R AS HEIIZAT I DL 5.
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make I< ¥ NJEfT7: ¥ =% v I preprocessFTSE
% make preprocessFTSE

Z DITIRMIE make I~ NOFITRICHI ) SN 5 start-preprocess
FTSE.txt & end-preprocessFTSE.txt ZWKT 5 LIZXk->TUTD
EHIThbhrsb

% —’"y I preprocessFTSE IZX T % make I < » NIZFTRER]

% cat start-preprocessFTSE.txt

20204 11 H o 0 HEED 18K 2443 47 8 JsT
% cat end-preprocessFTSE. txt

20204F 11 H 9 H HWEH 188 24 4 50 ¥ JsT

CORERED S, MERRIZ 3B TH B LMbnEY,
IV OsirisC2020 7 —% & FTSE2020 ¥ — % DfE&

AT, MHE ST SNz, OsirisC2020 ¥ —% (firmfinC
2020.parquet) & FTSE2020 ¥ — % (SPT2020.csv) DHE A %17 9.
INSDCSV 7 7 AT 2 1% R 2O TRERICHEA T 5 08 %
119, TORHITE, FHEORyr =V iHAAATELLEND S .

| Sy —voRsAs |

library (arrow
library
library

readr
dplyr

(
(
(
library (tidyr

)
)
)
)

ZOREDHET, AV T4 LVZ NVDYTTF 4 L7 MY . /data/
0sirisC2020/ & ./data/FTSE2020/ IZZENZEND T —F 7 7 A VIR
FEhTWb EIRET S, £9, Parquet 7 7 1 )b £irmfinC2020.par-

11) MacBook Pro 2018 (OS: macOS Catalina (/~N— ¥ 3 >10.15.6), CPU: Intel(R) Core
(TM) 19, 2.9GHz) TaHAIL 7.
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quet % arrow /¥y 7 — VICHET B read parquet BAKEFIH L T, U
TOXHITT = %2BARASL, IOITEHNA TV 27 MEEKT S (X6 b
£

Parquet 7 7 f )V firmfinC2020.parquet ® R NDHiHIAL EFFA TV = 7~ OIEK

> firmfinC <- read parquet ("./data/OsirisC2020/firmfinC2020.parquet")
> firmfinC2013 <- firmfinC %$>% filter (year == 2013)
> firmfinC2014 <- firmfinC %>% filter (year == 2014)
> firmfinC2015 <- firmfinC %$>% filter (year == 2015)
> firmfinC2016 <- firmfinC %$>% filter (year == 2016)
> firmfinC2017 <- firmfinC %>% filter (year == 2017)
> firmfinC2018 <- firmfinC %$>% filter (year == 2018)

firmfinC2013

dplyr::filter

firmfinC2020.parquet

firmfinC
Iollo arrow: :read_parquet

0101

4

dplyr::filter

6 : Parquet 7 7 4 JL £irmfinC2020.parquet ® R \NDFHEHAH & EF|F T
¥ bOERK
Z I T, Parquet 7 7 £ )V £firmfinC2020.parquet %t A AL 72 01T,
read parquet BIEEFIMH LB HIZ >0 TiE, 8 CE2SRahicw,
¥l T, CSV 7 7 4 )V SPT2020.csv = readr/X v r — VI B3 5
read csvBBEFHLT, UTOLS 1T -5 25AAL !

CSV 7 7 1)V SPT2020.csv ® R NDHAAS

> SPT <- read csv("./data/FTSE2020/SPT2020.csv")

wiz, FrE (8) SR () 1240 T, HHlA 7YV 27 MR S ¢
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] FHE (&) OEHA TV 2 MK

> # E

> dfESPT2015 <- SPT %$>% filter (year == 2015, type == "E") $%>%
+ mutate (year SPT = year) %>% select (-year)

> dfESPT2016 <- SPT %$>% filter (year == 2016, type == "E") %>%
+ mutate (year SPT = year) $%>% select (-year)

> dfESPT2017 <- SPT %>% filter (year == 2017, type == "E") %>%
+ mutate (year_ SPT = year) $%>% select (-year)

> dfESPT2018 <- SPT %>% filter (year == 2018, type == "E") %>%
+ mutate (year SPT = year) %>% select (-year)

> dfESPT2019 <- SPT $>% filter (year == 2019, type == "E") $>%
+ mutate (year SPT = year) %>% select (-year)

> dfESPT2020 <- SPT %>% filter (year == 2020, type == "E") %>%
+ mutate (year SPT = year) $%>% select (-year)

———————{ E (@ OEHAT Y= MR
# G

>

> dfGSPT2015 <- SPT %>% filter (year == 2015, type == "G") %>%
+ mutate (year SPT = year) $%>% select (-year)

> dfGSPT2016 <- SPT %>% filter (year == 2016, type == "G") %>%
+ mutate (year SPT = year) %>% select (-year)

> dfGSPT2017 <- SPT %>% filter (year == 2017, type == "G") %>%
+ mutate (year SPT = year) %>% select (-year)

> dfGSPT2018 <- SPT $>% filter (year == 2018, type == "G") %>%
+ mutate (year SPT = year) %>% select (-year)

> dfGSPT2019 <- SPT %>% filter (year == 2019, type == "G") %>%
+ mutate (year SPT = year) $%>% select (-year)

> dfGSPT2020 <- SPT %>% filter (year == 2020, type == "G") %>%
+ mutate (year_ SPT = year) %>% select (-year)

dfESPT2015 dfGSPT2015

dplyr::filter 1010 1010

SPT2020.csv SPT o101 o101
readr::read_csv lo]o /

52 | — oo : :
r dfESPT2020 dfGSPT2020

dplyr::fitter J 1010 1010

o101 o101
v

7 :CSV 7 74 JL SPT2020.csv D R \DEHAHEFENF T 27 FDIERK
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U LEo#fEo & & T, OsirisC2020 7 — % & FTSE2020 & — ¥ Ofs 4 %
19, AWFETR, HADOBIZ, FTSE2020 ¥ — 7 i22 0TI, REo0H
AR IR AWM T = 2 7V LR — METHI/RE N, FTSE O #1HHE,
WENSDT 4 — KNy 7, EABFREERT, ESGLV—7 41 v I IE
HENBETITH2MELE T 5728, OsirisC2020 7 —F £ D5 7% 24 &
LTHAT A it L, EBICHAT 270D, WiAoT— 5 icdkd@o
B (FEF—) BBETHY, ARNFISIN 23— K2 ZFIA L, dplyr /Sy 7 —
VICHET 2BA% inner join - TUTO LS ITHA L. HIZAIE,
OsirisC2020 & — % (20134F) & FTSE2020 & — % (20154F) % #5445
TZOICRBUTOEIITATITS -

OsirisC2020 7 — % (20134) & FTSE2020 7 — % (20154F) OfH

> #2015 Emerging

> E2015 <- firmfinC2013 %>% inner_ join (dfESPT2015, by = c("ISIN"="ISIN"))
> # 2015 Global

> G2015 <- firmfinC2013 %>% inner_ join (dfGSPT2015, by = c("ISIN"="ISIN"))

FREICRS AT A2 LIk -T, ZOMOFICEHLTERMEOA TV 27 M &
fERk L7z (X8 &),

51T, #EE (B8) &uEE (0) DzhTNIZO>OWTHICEHT 24 7
Vx/ bOFREBINS (KIBH)

12) ISIN = — K &3, [EBREESE517F S (ISIN: About International Securities Identifica-
tion Number) ®Z &TH 0, EPFEHESR 3 — NEEE ISO6166 TED ST 5 47
D120 3 — K259, (https://www.isin.org/ja/isin/)
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firmfinC2013 E2015
1010 dplyr::inner_join _ 1010
0101 0101
firmfinC2018 E2020
1010 1010
0101 0101

dplyr::inner_join

dfESPT2015 62015
1010 1010
o101 0101

dfESPT2020 dfGSPT2020 62020

1010 1010 1010
0101 o101|]—» JOI101

L

dplyr::inner_join

8 : OsirisC2020 ¥ —#% & FTSE2020 ¥ —% OfE&

BrEE (B) SEEE (o) DFIHTE2A TV 27 FOKE

> # E
> Eall <- dplyr::bind rows(E2015, E2016, E2017, E2018, E2019, E2020)
+ dplyr::arrange (firmID, year)

> finSPT.E <- Eall[,c(91, 92, 4, 10, 26, 27, 44, 48, 52, 53, 54, 56, 84, 89, seq(93,117))]
> #G

> Gall <- dplyr::bind_rows(G2015, G2016, G2017, G2018, G2019, G2020) %>%

+ dplyr::arrange (firmID, year)

> finSPT.G <- Gall[,c(91, 92, 4, 10, 26, 27, 44, 48, 52, 53, 54, 56, 84, 89, seq(93,117))]
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Akl 62015
1010
o101 c‘,%“’
Eall inSPT.E \ Gall £inSPT.G
Sayrning_ron | 1010] | 1010 S 1010 1010
edplyr:: ! 0101 >10101 odplyr::bind_rows o101 o101
p 62020
1010
o101

X9 : HEE (8) LEEE (6) DFEICETZIA TV FOHESR

U boizk->T, HEE (8) LLEEH () dZzhZFRITONTEH
BEINIAT V27 MITELDT, REICINSDA TV =7 MEET

%

HEE (B) &R () oA 7Y 7 oG

> finSPT <- bind rows (finSPT.E, finSPT.G)

WAEINICA T Y27 b £insSPT &, HITICREOMBT—4% & ESG L —
T4 V7T =7 2FD1623617, 3WDTF—7 7L —LTHh5 (KIS

A

) .

——— | #HE () LS (0) O#AF TV =/ b finser [

HoHE o M HE OO W N

> head (£inSPT)
# A tibble: 6 x 39
GICS_code GICS_name country.x month assets_total shareholders

sales EBIT

<int> <chr> <chr> <int> <dbl> <dbl> <dbl> <dbl>
20106020 INDUSTRI.. CN 12 3232632 2505586 1.84e6 544393
20106020 INDUSTRI.. CN 12 4282545 3542901 1.88e6 501933
20105010 INDUSTRI.. IN 12 355235 163999 4.24e5 73758
20105010 INDUSTRI.. IN 12 306243 207143 4.37e5 76007
35201010 BIOTECHN.. KY 12 376931 154207 1.85e5 60113
35201010 BIOTECHN.. KY 12 1021402 868130 2.58e5 71464

. with 31 more variables: PL before_ tax <dbl>, tax <dbl>, PL_after_ tax <dbl>,

net income <dbl>, market cap <dbl>, ISIN <chr>, firmID <chr>, year <int>,

firm.y <chr>, country.y <chr>, industry <dbl>, ESG <dbl>, E <dbl>, S <dbl>, G <dbl>,

EPR <dbl>, ECC <dbl>, EWU <dbl>, EBD <dbl>, ESC <dbl>, SCR <dbl>, SLS <dbl>,
SHS <dbl>, SHR <dbl>, SSC <dbl>, GCG <dbl>, GRM <dbl>, GTX <dbl>, GAC <dbl>,
type <chr>, year SPT <dbl>
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finSPT.E

1010
o101
v \ finSPT
1010
dplyr::bind_rows 0101
finSPT.6 / =

1010
0101

v,

10 : HEE (8) LEEE (6) OEEF TV b

OsirisC2020 7 — ¥ & FTSE2020 7 — 7 DA O R THREEZKINIE &
5.

firnfinC2013 E2015

1010 dpiyr::inner_join 1010
o101 0101
s

dplyr::filter,

firmfinC2020.parquet firnfinC

Eall finSPT.E
1°'|° arrow: : read_parquet -IO-IO . IOID IOIO
o101 o101 spvrEpidesy 9101 o101

7, g firmfinC2018 E2020 7, 7,

1010
o101

dnyr:titter | 1010
'ID

dfESPT2015

dplyr::filter “-“0
spnnzo csv sPT '|0

readr sread_csv O'IO
C 010 H plyr: :bind_rows :ﬁ:ﬂ — 1010
dfESPT2020 dfGSPT2020 62020 v
dplyr::filter 'lDIO 1010 1010 /
'ID o101 o101
g s

11 : OsirisC2020 ¥—% & FTSE2020 ¥ — % DiEEDE£Ii=

dplyr::bind_rows

62015

> 1010
o101
Y/ Gall £inSPT.G

| =AY,

BRI, TOTF—y T —L%, readr’ Xy 7 — VO M write csv &
fioTCSV 7 74 )V £in-SPT2020.csv ~NH 1T 3.

F—4% 7L —UL £inSPT % CSV 7 7 4 JV £inSPT2020.csv 1

> write_csv (£inSPT, "finSPT2020.csv")

PIFOF— DL ECSY 7 7 A NVADHHAEETT B0 AZ Y T b
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1%, Makefile (T — F11) TR L THE X, make ATV FEFEITT S Z
itk THEMIZME NS, 758, OsirisC2020 7 — ¥ & FTSE2020

F— DA D T 0 —& Makefile 77 A IMHSMEUOHEINZ Z 7Y T b
D7o—%K12125% %,

...................

vvvvvv

mm

==E]

Data Flow:

datajoin-0siris2020-FTSE2020.R

Makefile

Scripts Flow: | Rscript | pove

B12 : OsirisC2020 ¥ —#% & FTSE2020 F— ¥ DIEED 7O —ERT U T hD 7T

o—

d—FK11: 7 74 JV Makefile (¥ =% v b ! join)

join:
date > start-join.txt
Rscript datajoin-0sirisC2020-FTSE2020.R

1
2
3
4 date > end-join.txt

I—N1DO 1fTHIZE S =7 v b4 join BEZ 6N TE D, 24TH TOLEE
DBIRIEEA T+ 2 87 7 £ )V start-join.txt IZEXHEIA TS, &
NICHZBTLITHTUHE O TRBEATF X M7 7 1)V end-joinE.
txt ICELEkR S, WAD T 7 AV ELSRT 5 LTk > T, WEEREH %S
M3 2 EmTcEsb, 3THTIHRESIN TS Rscript AT Y ROFIHT
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MUHINTWAERZAZ U7k datajoin-0sirisC2020-FTSE2020.R
(2= F12) %> TiTbh 20T, MI2IZBIFET—F 7 o—2Kick
JGEL T3,

31— FK12:RRY U T b7 74 Jbdatajoin-0sirisC2020-FTSE2020.R (—
=)

1| library(arrow)
2 | library (readr)
3| library (dplyr)
4 | library (tidyr)
5
6| # 0siris2020 F—#m—F
7| firmfinC <- read parquet ("./OsirisC2020/firmfinC2020.parquet")
8 | firmfinC2013 <- firmfinC %>% filter (year == 2013)
9| ()
10 | firmfinC2018 <- firmfinC %>% filter (year == 2018)
11
12 | 4 FTSE 7—%u—F
13 | SPT <- read_csv("./FTSE2020/SPT2020.csv")
14
15 | dfESPT2015 <- SPT %>% filter (year == 2015, type == "E") %>% mutate(year_ SPT
= year) %>% select (-year)
16| = ()
17 | dAfESPT2020 <- SPT %>% filter (year == 2020, type == "E") %>% mutate(year_ SPT
= year) %>% select (-year)
18
19 | dfGSPT2015 <- SPT %>% filter (year == 2015, type == "G") %>% mutate(year_SPT
= year) %>% select (-year)
20| = (HHE)
21| dfGSPT2020 <- SPT %>% filter(year == 2020, type == "G") %>% mutate(year_ SPT
= year) %>% select (-year)
22
23 | -

24 | # 2015 Emerging

25| E2015 <- firmfinC2013 %>% inner join (dfESPT2015, by = c("ISIN"="ISIN"))
26 | # 2015 Global

27| G2015 <- firmfinC2013 %>% inner_ join (dfGSPT2015, by = c("ISIN"="ISIN"))
28 |+ (*hlg)

29 | ffmmm
30 | # 2020 Emerging

31| E2020 <- firmfinC2018 %>% inner_ join (dfESPT2020, by = c("ISIN"="ISIN"))
32| # 2020 Global

33| G2020 <- firmfinC2018 %>% inner_join (dfGSPT2020, by = c("ISIN"="ISIN"))
e I

35
36
37 | # Data Merge, Bind, and Dump

38| # E

39 | Eall <- dplyr::bind rows (E2015, E2016, E2017, E2018, E2019, E2020) %>%
dplyr::arrange (firmID, year)

40 | £inSPT.E <- Eall([,c(91, 92, 4, 10, 26, 27, 44, 48, 52, 53, 54, 56, 84, 89,
seq(93,117))1]
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41
42 | # G

43| Gall <- dplyr::bind rows(G2015, G2016, G2017, G2018, G2019, G2020) %>%
dplyr::arrange (firmID, year)

44 | £inSPT.G <- Galll[,c(91, 92, 4, 10, 26, 27, 44, 48, 52, 53, 54, 56, 84, 89,
seq(93,117))1]

45
46 | # Bind E and G

47 | £inSPT <- bind_rows (finSPT.E, finSPT.G)
48
49 | # save

50 |write csv(finSPT, "finSPT2020.csv")

ULDHTRFEDSET, T—IDHELSECSV 7 7 A NWADNEITH 120
12, make A< K& (AL VM) T4V 7 MY data (4E ) T
UTOEHITEFTTAI EICL->THEMIZME XN 3,

make A<V NFFT: ¥ —%4 v b join
% make join

Z DFITRIE make I < v FOFATRIICHI IS M 5 start-join.txt &
end-join.txt ZHETE I LIZE>TUTFOLIIThbh b :

Z =4y N Join T % make I < v NEITREH

% cat start-join.txt
20204 11 H 8 H HWEH 09K 4443 038 JsT

% cat end-join.txt

20204 11 H e H HWEH 09Mraga4r11# JsT

CORED S, WIS THB I EhbingY.
V 2IROBHET

A%zl U TIT » TE7CRTLEL SRS 2k 2 HBIFATT 5 S L2252 5.
RTREFEITTHIHDA7 Y 7 ME, Makefile (T— F13) IZiddb L TH

13) MacBook Pro 2018 (0OS: macOS Catalina (/N— ¥ 5 »10.15.6), CPU: Intel(R) Core
(TM) 19, 2.9GHz) TaFHIL7z. 77U, arrow /Sy —Y D=2 3 %2001 L
72 A W, BRI AMSRIZIE 5 T B, ThiF, read parquet BIEOHEAA S
REf s I s e S EITRRT 2 b0 &2 oh b (i C ol BRI NI).



110 MO IEAT - BT

X, make VXV FAEEITTAI LT THEMIZMIEN S, £2THO
F—=F D7 0—&Makefile 77 A INDSRIHEINBEZ A7 Y T hD 7T
o—%KX13I252 5.

Data Flow: s

Scripts Flow:

13 : £IEND 70—

31— K13: 7 7 4 )V Makefile (¥ —%"w b ! all)

date > start-all.txt

(cd OsirisC2020; make)

(cd FTSE2020; make)

Rscript datajoin-0sirisC2020-FTSE2020.R
date > end-all.txt

I—PFNBD 1fTHIZWR Y =7 v a1l wEZonTE D, 2fTHTOHE
DOBIRIFRIN T F X M7 7 4 ) start-all.txt IKEZHIA TS, 2
NICHE2 T 6TH CTREOK TREHAS T+ X M7 7 1)V end-all.txt
IZEERE N, WAHDT 7 AIVEERT S STk - T, MBI ZET 3
IEMTES, fTHTHESIN TS Y 2V A7 Y 7 b (cdOsirisC
2020; make) I, NEiTH /72T —% & v b DSOsiris-C-2020 O Fij L E %
FITT 5720060 THS (KIBILKBI 57— 70 -0k LOWIBH).
7, AITHTIEEENTHWAE Y 2V Z 27 U 7 (cd FTSE2020; make)

o U W N
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13, ME T~ T—2% % v b DSFTSE-Russell-2020 O Fij L % J2475 %
12HobDTHS (KMIBIZBIETF— 70— L TFTOMABR). S 51T,
SATHTHRESINTLWE Y 2 VR 7Y 7 MNiE, IVHIiTH - 72 OsirisC2020
T—4% & FTSE2020 7 — ¥ DG 42973 570D bDTH 5 (HI3ITH
57— 7a—0haMDOERSSHD).

VUEOFEEDH ET, make AR K% (ALY M) T4 L2 MY data
(K14 SH) ITBVWTUTOXHICHITT 5 2 LTk > THERICWLE X
n5.

make I< ¥ NFEfT: ¥ —% v b all
% make all

ZDOFITHRH 1E make I < ¥ FOFEITRRICH 1SN 5 start-all.txt &
end-all.txt ZHT LI LICL->TUTOLS TN 5

=4y N all lZ%d % make I < > NEFTHRHE

% cat start-all.txt

20204 11 H 7 H LWEH 16K 02 4) a5 ¥ JsT
% cat end-all.txt

20204F 11 H 7 H LWEH 16 W 054 528 gst

COREEMN S, WHEIFRIZ 33 THTH S Z Enbns!.
VI YIS

AkTIE, MBT—2EESGL—T 4 V7 F— % ORI EHEEI12o 0
TNtz THoDLTHE% make I~ ROATHBFEITT AL LTz
M, MEOHBEMAERT 3 eOICBAEI TSI EELZ NS, £, Zh

14) MacBook Pro 2018 (OS: macOS Catalina (/X — ¥ 3 »10.15.6), CPU: Intel(R) Core
(TM) 19, 2.9GHz) TatllU7z. 2% L, arrow /Sy —Y D/ X—2 3 %2001 L
78 E i, BRI 4 3 15FIC8 > T B, Zhi3, write parquet BAE D #H
MU & read parquet BAOFAAAKEEPSEL B > 72 2 LITERT 2 60 EH
Zohsd (i ColiEbsRanicn).
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5 OMELIZIE, dplyr, tidyr Zd RStudio #EASBAFE L T %%y r — U %2 Hl
JAUZeh, FEDBEZFEL TS purr EW0WH Xy —=UWdb b, KFETHR-
TOBUHD DD I—T 4 V7%l bTE 2D EEbh b, DM
DVTRABROPEE Lic, Fih, AFTHONT—7 2 - RN
T ITIC DN T, IO THMEZLNS PETH 5.
(EEH (HE) (3B EBER 7 RE 7B %)
EEH B ZPIPEEBER R P Bd%)

SE
[1] FTSE Russell (2019) ESG Data Model 6th Research Cycle, Methodology (2019/20),
https://qgsd. ftserussell.com/Docs/ESG/FTSE$20Russell$20ESG%20
Data%20Model%$20Methodology%$20-%$20April-2019-March-2020-Rev2.pdf
[2] Janssens,]. (2014) Data Science at the Command Line, O'Reilly Media. (K i A,
THfR, WHEZER, EREILR (2015 Ta<Y K514y TRUHET—F
ATVR N7 o REALECEDE T 7 =v 7], T4V = T pR0)
[3] HEEFT (2018a) MRBWMBEE v 7' 7 — 7 i —wilu, 77— 5710 v 7,
IRtk — 1, MEEERTE, 5665, 145, pp. 1-32, BHPEERERERG AL,
[4] HiEEFT (2018b) MERMMBE v 77— 7@ — 7 — 7 al 4k, HitE=7 U »
7, BTOVEHR, E TV, BIRSCEAR, WETRENIE ), REERTE, H66%,
%25, pp. 1-41, BAVH EBER ¥R AR 2.

[5] Hu#iEST (2018-0) TF—% ¥4 = ZDHRE : RIT & B HaHEME ], BEHEE,

[6] HuBEIEST (2020-a) THERMMBE v 77 — & W — AiLEE OB FIE— 1, PE3RTE,
H6TH, 3%, pp.1-19, BAVEYBERFRGEVI L.

[7] H@EIEST (2020-h) MRBMOMBE v 77 — 7 BT —PGStrom IZ X327 —% 5 7
Vv 7 oFME— ], PFEEmTE, H68%, 175, pp.1-34, BAVEAREKERG A
.

[8] Tange, Ole, (2018) GNU Parallel 2018, ISBN: 9781387509881, DOI: 10.5281/zenodo.
1146014, URL: https://doi.org/10.5281/zenodo.1146014, Mar, 2018.

[9] Wickham, H. and G. Grolemund (2016) R for Data Science, O'Reilly.

T
KWK D — LU F O YA HT 0 5,
WFJE & AE 2 BRBE A aH 1o & B Wik AL O IRE | (20164E~20194F), M :
16K04022
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MESE ] (20194E~20214F), FEFS | 19K02006
? 20194F [ BN RIS S AL A JL R R« JLIRFZEHL S (JHPCN) 308 ¢
TNOS TMBE Yy ST — s ok EHEE T Y v 7 ), FHEE S | jh191002-NW]
9_ 20204 LA BRI WA AR SRR « HLFPFYEM S (JHPCN) 3R :
O B E v 77— O L EMENE T Y v 7, FEE T jh201003-NW]

S

@ BvaEpeR XA S B, pRFESEE (MDD, WA7EHE

7z, BvD th BH SRiC3ke B TR A - 7c. KRB OEEAET S,
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F]A T—5ICBETET4LI MY « T 7 A IVEERK

data

FTSE2020
Makefile
csv

ESGREPJuly2016.csv
—— ESGREPJuly2017.csv
—— ESGREPJuly2018.csv
—— ESGREPJuly2019.csv
—— ESGREPJuly2020.csv
— ESGREPSep2015.csv
—— ESGRESJuly2016.csv
—— ESGRESJuly2017.csv
—— ESGRESJuly2018.csv
—— ESGRESJuly2019.csv
—— ESGRESJuly2020.csv
— ESGRESSep2015.csv
—— ESGRETJuly2016.csv
——— ESGRETJuly2017.csv
—— ESGRETJuly2018.csv
—— ESGRETJuly2019.csv
—— ESGRETJuly2020.csv
— ESGRETSep2015.csv
—— ESGRGPJuly2015.csv
—— ESGRGPJuly201l6.csv
—— ESGRGPJuly2017.csv
—— ESGRGPJuly2018.csv
—— ESGRGPJuly2019.csv
—— ESGRGPJuly2020.csv
—— ESGRGSJuly2015.csv
—— ESGRGSJuly2016.csv
—— ESGRGSJuly2017.csv
—— ESGRGSJuly2018.csv
—— ESGRGSJuly2019.csv
—— ESGRGSJuly2020.csv
—— ESGRGTJuly2015.csv
—— ESGRGTJuly2016.csv
—— ESGRGTJuly2017.csv
—— ESGRGTJuly2018.csv
—— ESGRGTJuly2019.csv
——— ESGRGTJuly2020.csv
— preprocessing-FTSE2020.R
Makefile
0sirisC2020
Makefile
— datadump.R
— rawdata
—— SJ Project 2020 0S C 96377.asc
— script-p.sh
— sedscr
variablenameOsirisforSpark2020.txt
— datajoin-0sirisC2020-FTSE2020.R

B14: F— 9 ERUIE « HEEETOHDFT 4 LI MU ET 7 1 IVDHERK
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182 B RICEAT BIRIE

At PET 57DICFH L RICET 215252 5.

‘ . =y ‘

- | sessionInfo OFEITHR | ~
> sessionInfo()
R version 4.0.3 (2020-10-10)
Platform: x86_64-apple-darwinl7.0 (64-bit)
Running under: macOS Catalina 10.15.7

Matrix products: default
BLAS: /Library/Frameworks/R.framework/Versions/4.0/Resources/lib/libRblas.dylib
LAPACK: /Library/Frameworks/R.framework/Versions/4.0/Resources/lib/libRlapack.dylib

locale:
[1] ja JP.UTF-8/ja JP.UTF-8/ja JP.UTF-8/C/ja JP.UTF-8/ja JP.UTF-8

attached base packages:
[1] stats graphics grDevices utils datasets methods base

other attached packages:
[1] arrow_2.0.0 tidyr_1.1.2 dplyr 1.0.2 readr_1.4.0

loaded via a namespace (and not attached) :

[1] rstudiocapi 0.11 magrittr_1.5 hms_0.5.3 tidyselect_1.1.0 bit_4.0.4
[6] R6_2.5.0 rlang_0.4.8 fansi_0.4.1 tools_4.0.3 utfg_1.1.4
[11] cli_2.1.0 ellipsis_0.3.1 bit64_4.0.5 assertthat 0.2.1 tibble 3.0.4
[16] lifecycle 0.2.0 crayon_1.3.4 purrr_0.3.4 vetrs_0.3.4 ps_1.4.0
\}21] glue_1.4.2 compiler 4.0.3 pillar 1.4.6 generics_0.1.0 pkgconfig 2.0.3

7272 L, arrow /X v r — Y D read parquet BIE(ZEFIA U7 —EB DA R,
W=V 3 VISLO0DEETIIT L bDbEENE Z LITHELLETH 3.

48 C CSV 7 74 IV & Parquet 7 7 4 ILD R NDix A H

A CRIBEI DR & U)X 1172 OsirisC2020 ¥ — 7 @ CSV 7 7 1
JV £firmfinC2020.csv & Parquet 7 7 1 JU £irmfinC2020.parquet i
UTOLS5UBH A RXTH5

CSV 7 7 4 )V firmfinC2020.csv & Parquet 7 7 4 )V firmfinC2020.parquet DA X

% 1s -la firmfinC2020.*
-rw-r--r--@ 1 masa staff 1516587644 8 6 12:25 firmfinC2020.csv
-rw-r--r-- 1 masa staff 229688233 4 16 2020 firmfinC2020.parquet




116 HO3H IEAT » B

CDRERMN S, CSV 7 74 )V £irmfinC2020.csv 23 1.517GB TH 5 D
2%t LT, Parquet 7 7 £ )L £irmfinC2020.parquet ® ¥ 1 X3 HJ 230
MB &iZZ /6 U TICHEMSh TS, 2O ENS, RNDOB— FIZhh
% 5[ &2 R I 4G T % 2 nlREMEASH 5. LB, mitBlicRIA Lica v
Ea—FEBREET, readr’ Yy 7 — YV OB read csv &arrow /Sy 7r =YD
BA% read parquet ZFIH L, system.time BIEEE > TEHI L 7o
ZLUTFI52% .

- [ 77 4 Vo — KO | )

> library (readr)

> library (arrow)
> system.time (read csv ("firmfinC2020.csv"))

#1 | 100% 1446 MB
1=  VZATFL et

#25.484 2.353 31.264

> system.time (read parquet ("firmfinC2020.parquet"))

=¥  VZRTL ity

#9.549 2.793 3.538

LEZ I OFETTHD, MO 7ot 2B EDHFELHEDT, HLETHE
EBREETHHM, o— NIZBT 2RMMIE I/1I0ICEHEIN TN S 2 &n
DB, ULoEENS, FEHGHEANECRD, CO0F—F%R~0—
N9 2FB31%, Parquet 7 » 1 IVEFIAT 2 2 EnfEfRan s,

15) ARV I arrow /S v 7 — VD= 5 V20017 v 77— b L1z & A,
CITHZKuo—FEMED RT3 —< VAN N2 EITHEENLETH B,
LSHOUBNEENS.



