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AR, Bureau van Dijk #£:® 7 — % X— 2 Orbis »» S il & hvic 7 —
SEGEIL, MROLIELEEEEDIVEROEG T — 7 20 ERDT
T— YIRS L, e hARHER, WAEPES T (ROE), 441434
(HCEARLAR), HEEMST (— AN D5 g, hils i, e
B D ZRMEDFRRAE R Lic, R LR UG ORE LT,
LHRETIIROE @ 0 (i) EoBEPENREGNI &P, HLEALL
13 0%E100%fEDORENZ N &, FRBHIMRNEHNI LB E
ZHOMITHELEHIZ, HADIE RGBEOFHE LT, IEitkELAe
PP RARNT &, B ERDEE P DSBS 5 2 &, FHBL 0]
OBFRENE N EMHERTE /2, 0B, APRITBLTITbN % 08T
HEIRIZFEITS N, FRARESBICGEERICK » TERENTED, C
OERTHI IO LN Sffbh T 5.,

F—7—F WKLy 7 —% (Financial Big Data), 7—% 5 v 7 U »
7" (Data Wrangling), #3197 — 7 fi#hir (Exploratory Data
Analysis), BFhHysCEARL (Dynamic Documents), 531 A 6E
WFJE (Reproducible Research)

I LIS

HEHOWIFE 7 )V —T1F, Bureauvan Dijk’ (Ea—a— 752 51 7)

1) Bureau van Dijk Web Page: https://www.bvdinfo.com/en-gb/
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D7 — % X—Z Orbis 2 Sl s 7 R @ [ L2 | (unlisted firms
and delisted firms) 1Zx}3" 5 20184 ikl FA THl L7 Es GEZR) 7 —
7 EHRER T LcWE GER) T—s%25 07 ) v 7 Lcb 0 RS
FTEHIEEODOTHAT A& EBIT (of HidE (2020, b), HuidE, PR (2022),
HiE 5 (2022-2)), HiaE & (2022-¢) Tid, 4FFEA20094FE M 520184 D10
HRICILRL, 7= 507 ) v 7 EFAT LI D E LT 5 2 L2l A
TWa, 5T, Hil, B (2023) T, mdx BREEY & o — A VEREE % i
THIEICL-TLEDT =y 2B, 5> 70 v7, alfbs s &ic
ST LT3, AT, ZoBICLLETE, FITT—7 O3/
bR 52, TOMREERT S, 1k, ZOTRE, HEOKEZWE
T —=F Tkt UCTHRN T — 7 f#ft (Tukey (1977)) %9479 5 2 & & E%
LTWBZEITHELELS.
AROMEEIUTOLS5 2D THS. FHTET—F &y MIBT 51
WEHZIb LT ALH), 7— LIBT3 8580 5 0EE %2175 (11
). x&IC, SBROFEREEHZ B AV HD.

ek AR, AFETHALTWS 3 v 2 — Y BREICHT 215 %E 5
ZTHY, HEBICARTHME LT — 7 u[fi{tolcbd R 27 ) 7 b %
HATwa., 5k, APETITOO SRR, S 7Y) 7, affto2T
FE, F— VMBI BRERY & make 2 <~ K (cf. Mecklenburg (2015)) 2
XBHBFETICE > TITbA TS GEMlIC DL Tid, HE, B (2023) %
BiIN7zw), £, Kb Sweave (cf. Leisch (2002)) 12 & % By C#
HK (dynamic documents) 12Kk - TIERK L, TR ATEEMEY 2R LT 5.

2) mdx %, WIFEEREAZASICAEDbETAH YTy NTHFFRICHESE - ik - @G T
%, T—FUE « il « BT DICDDT Ty VT +—LTHY, 7—7iEALEAIK
TIy b7 —LELTHMESITSNS (https://mdx.jp). 7B, §FHMIT Suzu-
mura et al. (2022) 2B hizu,

3) https://www.r-project.org

4 REFMMUESCBERIIOWLTE, fZIE, Xie (2015) %, 7, FHHJHED
FEIZBI U TiE, Peng (2011), Gandrud (2020) 2SI h /i,
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on =—%tvy bk

KEETHS T—7 2y MIOWTHBICHHT S, 48, T—F X=X
SO F— i, ZTOMIOFEMIE, HiE (2020-2), Hhid, PR (2022, 2023),
HuiE 5 (2020-a, b, 2022-a, ) EBWE i,

AR THHT 27— 7@ (R « KEHEHR) 3, UTok574
DTH5 (ad, Pr (2022) &S,

firmid: ® ¥4+ BvD ID (ff]: "ITOHAM YONEKYU HOLDINGS INC. JP
6011001110293"; PN LKA AR —IVT 1 27 Z+BvD ID)
id: BvDID (f1:"JP6011001110293"; HE N LKA K —IVT 4 v 7 X
® BvD ID)
year: &XaHEE (2009, ... ,2018)
country: ETEH (fl: "Japan"; HA)
listed: LR ("Delisted": E¥FE L, "Listed": L, "un-
listed": FEEED)
cons: #EEEa— K (vc1v, "c2v, "ul", "U2")
exchange: FHS AT (Bl : "New York Stock Exchange (NYSE)"; —a2—
ER 1233 GID)
date: IRKAEHH
month: RE
practice: S HEHE ("IFRS T : @%%%3‘%, "Local GAAP": [ENIEHE)
infoprov: A Y7 A—Yar7anNgy
assets_fix: [EEE (AL 1,000U0S Fb)
assets_cur: MBYERE (HAL 0 1,000U0S Kb)
assets total: ¥R¥pE (HAT : 1,000US Kv)
shareholders: BHREEA (HAL 1 1,000US FIib)
debt long: FEEHAM (HAL: 1,000US Kib)
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liabilities cur: {iBfafE (AL : 1,000US Kb)
employees: WEEBE CHEAL 1 A)

operating revenue: HEMEE (HifZ @ 1,000US Fb)
ebit: HHFILE (HAL 0 1,000US Fiv)

pl before tax: BLylHiAZE (HLAL @ 1,000US Kib)
tax: B4 (HAAL : 1,000U0S Fib)

net income: FiFliE (HAT : 1,000US Kv)
costs_employees: AFFE (HAZ @ 1,000U0S Kib)
interest paid: ZHLFIE (HifZ @ 1,000US Rb)

22T, EEHRIE, REOARENEAT A EERLTE D, #HEET— N cons

OFHELTRBUTOLI T EDNH B !

Cl: HAEMBHKRDOAZRAT LT 2R3

co: HEMBHEELZRALTH O, MohOM b THIEMBHARE G RA

LT B3
Ul: R BHEECAEREE L T B

v2: HAMBHRERA L TE Y, MoroB il THEEMBHXGRA

LT B3

m =— &Rl

AHiTIE, HifiE TTHRLUK, Bureau van Dik (BvD) #LDF— 4% X—2

Orbis o flith U, Bil#l « 7 =55 7)) v 7 E#K AT,

(R K) 5164

A EO 2 B (—iFEERH) 2,558 4L D2009-20184- % (104
W) oME#ET —% (CSVIERXRTH20GB) 2T, RO LM
OB, MBI B ORBI T — & T 217 5. %, nIfLic

5 ARFETH-> T BMZEHIT, EREITIE, 25,584,934k TH 5.
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M7 B EH O ES a8k C 125 A 5.

1. FLBEXDTEEFE

RO LEREOFREES S LT, £, FEHOIE BB RFHE
RS 5. FEEELEEEONI8EED L LEFHZ>VWT, Ky b7
Oy hTAHUELZbOWK 1 TH 5. HlizZEE (77 7 Xy M,

B, i 3%Eo 2 ESAE0E EAFERLTHS, K125613,
FESEEOR LAPROREVEIPETHS I E, ROT, 1FU X,
A, 7502, A7V T7OIHTHDZ bbb,
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Jimichi et al. (2018)), X¥FE/RIZL - T, 104EM (2009-20184EH) @ [H 4
o EGAEDE ESGEY vV (54 2) Py b (ridge(line) plot)
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T L2 bOMK 2 TH S, K70y bORNIEFHEEHEOHE SN
TR, M3 Se BB GHBD ZRLT0 A, oM S, HAME
(JP) PEwEMAE (KR (X104, 558 LEHOEREREnC &, N YR
# DE) 7 A VA4 (US) TEELOEPENEI B ->TEII L,
T, TAVAREDOR EBMHELEIZEATNS Z bk,
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2 : GDP Lf10hED£F LIFEEDOMKTELEDOY v 2T 0y + (2009-2018
FE)

RO EGRFEDO T — Geld EX by 7 GREME) ORFBIED
TR T B /oI, 20184 D JE G REITB B X RE E E log (as-

sets total) &X%5E I1F log(operating revenue) O iK% 5 2
% (X3zR)°.
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Year: 2018

20-

log(operating_revenue)

— ' .
[ 5 15 20

10
log(assets_total)

X3 : 2018FE DI LZAEICET SR EE LT LS OHHR

K3xak{HaE BIVELSLEL2DOFEMETEZIENDLNLD, AISHOD
RESHEITHED T ENRTEN S, COERIZOWTIE, ZEHN7S 0 HsAaEE
ThbID, MEIDTEIEET S,

2. FFLISEROREN - ReMh - £EM

EEOMBRILAETER T 21213, REWFIREZRR < RES) 28 IS YRS,
ZE D SCHLRET ) P MBI 18 R Ak 2 7R 3 Pk, AR 9 2 4R
DGR EENRG T NENTH 5. £ 2T, RO LGEEDONIE
o, LAV, AT 25T 5.

6) Jimichi et al. (2018) T3, RO LMAZEICET 358 LE A2 EEE R EBEEITL -
THETET ) v 7 &7 7ooil, BmKERC 2 itk > THIREHRTL .
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9, DEMSFREEBR CHENERTIEETH 2IRSEEERT 2 12H2D,
ER118 7 H o 43 ES 20 2018FEE D (1D A TEZES N 5 HEEAFER
(Return on Equity: ROE) %4 % :

SIS _net income

N g ——HIRUAE =
Ea/éfziﬂﬁ}: %gféﬁ 7 ROE: shareholders @

T, THERE] ofRBfEEE LT [BREEA] (shareholders) %
FALTHS,

HOEAFERD L R+ 7T LA 2 LTk > THmRIEHR~5.
4 ORI, “—10<RrOE<10” (£1000%) OHPHIZIRE L7zbDTH D,
LB, S AHE DRI AE RS B 7o wic, FoRfiP A “—05<ROE<
05" (£50%) IKRELbDTHS. WIN KT v b ORI ML,
3 ROE (FRHALXI00THGHE (%) £RELDB) 2E-T05, I
B, A1 EH O 2IE LA D roE (20184 ) @ R 4E 130.083
(=83%) THO, L LLREDLEDHIMHEDT LD L.

4OEKIZET BT 7 Tay N o, RO EGEELEKD ROE
DIEMY BBHDTRENI EBbM D, ROE DRED 0 f1E THD TEL
ZEMbhB, £, ARDSE, A ROE=0 TIHFFEL > T 5B
EDTERTE 5. ROE D41 Tdh 2 YIAMAI L, PEEH» 5 BMEZE L]
WiebDThB7cw, EICLAILLZDEFEM, HGRO 0 I ngEd
LTWBEmicE T 5L, 0 L0A o3 s MtiiReR) oeFEHIL,
0 k04 (O MITYIHMFIE) OREB KL OHSMIDEL, (EANES
B o e EZ oh b, RO LE EERED ROEDSHHITBLTD
Bk DM IR T & 72, JE LB RO AT 0 (HE D R3EH DI IC 2
(M ->TW3 (cf BX (2021-b)).

D 57 @) Tav b (rugplot) &EF, EX IS LHIZBNT, F—FMEICTE
B () #70y FLEbDTHS, COTOy MIEkoTER NS S LILT—¥
DD EEDIERAEMNMST 2 LN TE 3.



80 HEIEAT « B

Year: 2018 Year: 2018
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K4 H#HEN8HEOLILISHEDECEARFIREROEDER FFS5 4 (2018%F

E)  EX: % —10<roE<10 [ZI5E, AK : #FE%* —0.5<ROE<0.5
ICHERE

%72, EO ROE KHEE S 57212, 20184 D H A% 44 GDP L
f11077 H o 42 3F ES A% 0 E I roE % “—0.5<ROE<0.5" (£50%) O HiPH
TRy 7 ZX7vy bEMOILEDONK S THAD, Ky 7 ZX7my MIBOT,
Ry 7 ZOHPOMBPRAE, Ky 7 ZOL0DEH 1 USALE Qi Aidi ASH
3PS Qs Ky 7 ZD VT OUIE [Qi—1.5Q, Q1+ 1.5Q1° OHiPH TR b
ELDTF— 7 HETOHEEAEL, 2o/l E3NNEEZRLTHS. K
5 DI E% (ISO E4 2 — 1), ##iciI rRoE UMNEEER) 2R LT
W5,

ROE O HRAED EAL5 A%, 75 v 22 (FR) 13.9%, 1 ¥V X%
(GB) 13.3%, N1 v@&% (DE) 10.2%, 7 * U #4x%¥ (US) 8.5%, 1%
7R D) 78%TdH 5. ROE O HFREAMENDIE A F 5% (CA D
—71%TH 5. HF %D ROE XS MLFEFH AL < GEFEE KLY,
— /T, TAYAwE US) PHEAMRFE (CN) 13 ROE O PY5hr i PH A3 Bk
W EEREREV) ZEMbRE. BHA (JP) DI EBEZED rOE O IR

8) Kyrx7my MIBWT, Q:=Q— @ FPUSALHEIPH LIFiEIN 5.
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H1Z71%TH 0, HEBAELEKD rROE OHYLES.3% & ik LT, ISP
BRREN Ehbh b,

Year: 2018

is02c.x

: 1

BR

1 [

70l50 70..25 0. i)O 0. I25 0.1’:0
ROE

5 :GDP L10HEDF LEIZEEEDREDEFAR v 7 X770y b (20185
E)  RREH%E “—0.5<ROE<0.5” (£50%) [ZI8FE
WIZ, BEOIEIPUBEN T REEEERT2ICH2D, £3, AC
BAHR (Capital Ratio: CR) %,

PR BRLEEA) shareholders
B AR = cri=
MR B RE R assets_total @

TEFL, MHHR1207 EHO A2 LERED2018FEZLICBT 5 HOEAR LA cr
DERMTTLEMSIEITEST, SR ERH LU (K6). K6
DERIZ, FREHE “—10<cr<20" ([—1000%, 200%1) iZ#&E L7z &
ANTTLTH B, LA, KR#HiPHE “0<cr<1" ([0%, 100%]) E{&E

HOEARLR =
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LicbDTHB, WTFhOER N T LG, HiliIMAEH, #HihcxaoE
RIEHR (FORHALXI00THSRELS) 2R/ 0L T05. 1k, 20184EE D
TR 12077 [ D 4 JE SR B CEAR RO fiefiii20.429 (=42.9%) T
b5,

B 6705l HOUBEALFEI0% (ANR0) ofENREZVIE, H
CEARLREN 0 BITHENRESRIZEZ AT 5 Enbh s, EERED
LA FHOCEARLE0 %M EOMENRGE L, & LEaZED PIiE58.8%
LT 5 & (cf B (2021-b)), RAEDOHMHICOVLTIE EEGMaFE LI L
BARZEICWRERS B H B ENb M B,

Year: Year:
2018 2018

1500000~

ssssss

mmmmm

uuuuuu

25 oo 2s 000 025 050 075 100
CR CR

X6 :HRI20VEDLFLIZEEDOBCEREE (CR) DEX M5 A (2018
FE) AKX $E%E —10<cr<2 [CIEE, AKX : % 0<cr<I [ZIEE
HAZ &L GDP L1047 Ho 29k B oFElo A CEAR LR R O
1 (20184EE) %, Ky 7 A7 oy bTHHALLIcb DD T TH S, it
fifid ISO [H4 a3 — N, filicd HOBEARLEREZ R LT3,

X750 HOEREROPRMEZEVIEIZ, 735 VL2 BR 60.5
%, 1+ 71% (CA 57.8%, 1 ¥ F4%E (N) 48.7% &M >TWh5, —
7, BHAAMRZE (JP) o HEEALROHI#E29.2%13, 15V 742 AD) 24
WBIZIRNTIRNZ EDbin b, A F 5 RZEF VIS ALEIPA DL < GEPEDK
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W), TAY AR (US) RIS ALEE ARG GEPENEV). BAR (JP)
DI LS RED HUEARLRO P RAEIZ29.2%TH D, 2 LGMREOHCLE
AR O IAE42.9% & I LT, KAERP P/ EB8D1 D (cf B
(2021-b)).

Year: 2018

BR | |

0.00 0.25 0.50 075 1.00
CR

| —T T
F__
F__

7 :GDP LAII0ONE D EEREDECEARLE CROESRY ¥ X7 Oy b
(20185 )

EHIT, REOBARIIGT 3RO HEGERTIEETH B4 EE L
T, UTOHEEEZRY Lif5

e e .
. 7 e operating revenu
LAY/ LS =~ & OF := =
AST D SE L B © employees @

Emo A4 5 7201c, HAZES GDP L1074 B o 2JE E{E3E o
1T AN RS ERy 7 27 ay bTAHULLIc DMK 8 TH 5.
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Fedhx E 4 (SO 4 a— K), Mz 1 AY7z o5 k| (AL T US
FV) 2RLT0WS, K8»oid, 1 A% hie L@o bR @moiEiz,

hFF@¥E (CA, 7TAYARE US), HARE (JP) L -THD, —
77, ARWIETIR A » R AN), 75 V4% (GR) THEI Ehbh s,
T A AARZERPISALEEPHL S GRPESMEL), KA V4% (DE) A
7)) 7 AT IS ALE I GEREREV). BA (JP) oL
2o 1 AM7 058 LEohyufii3287,800US KV Th b, 4k EEi
D1 A7 b 58 F56,300US Rov &g LT, AERES ERn &
Mbing. mE, & bEeo 1 ANk e EEidl,427,000U0S KLV TH 3.

Year: 2018
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Ry Z27FT0Oy b (2018FE)
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3. ¥ LBEDMMMESR

CIhHlE, EVRRDAA VAN —LIZBOTAT—7 RV —EFR
EHEMEHENRTNBIENDS, AT FNT—DOBENSDORTELT
AMMES LD KA A TN 2 EETSH, RT—7 RV —EFREFRITO
WTIE, TAVADORBHIKRE YRR« 59 RF—7)Uhs, 201948 Hic
FRERLUIHEPHIZBOLT, BRER—-FFEERL, W&, EEE, 475147,
Mgtk 2x, HREREDTRTORATF—7 RNV T —DOFEEUES 5 EATEHR
ORBEZHFETE LI ETHEHEATE ., BARTS, [HLOEAEE]
BT, KEEDEOIFHBERZ ENBT TS (NEERH, 2022).
RIS F S E MM ST 2, FENICZDE L DS EH - T
BDIEMHETH B, RFESES UM, Mi%EEoMRETH S
AT =7 RIWF = UT, EEFICHFIE, #EERICAMEE, BUFIk
&, BERICHYFEREOL EERMAFREE LTHREINS, 4B, M
il & 1%, REOREFEAZE U T TER SN lifiTd 5. i
FEEHTH E RO 2 DOME» SRHT 5 2 ENTE, Thehiikiks
JOMFEL LTINS, TR, MIMMEEES AT —7 KV T —~D5HE
RO GFHE U TR 2 MRS &, IGEO MR ER E LT
Il A B PE D G D BC 3 T 3 % Jakfili BT AN % & 0 18 W BT Il R 2 2 T b 5.
WMHRETHEEL AT =7 RNVF—ELTIE, HEE, fHEs EHOHLH
BIK, BREEZET 5 (cf Freeman (2004)). < T, A I0AlhifE o # ik 5
F&, FEoOHEE UTRER ISR SN S AT, @S bh
AP EORE (BaE D), EHE HGER BUF) ~o5mEHE LT
DOMBLARR « BEABLE, BAPHNARE U TREMICHKRIEITRIE S 285
BRI &35 (cf. Bt (2020))

WEEDVEA W LA IMIEEDS, 4 DD R F— 27 RV T —12ED & 5 IT5E
SINTEehERS2HIT, #@E104EH (2009-20184F38) 123613 510577 [H
DA LSRR RO MMES B (FIER—R) OFEERXT v 7 « LY
7«71 v b (Stacked Area Plot: SAP) THJfHIL L7 b DMK I TH %
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(#ipA - [0, 1] (0%, 100%)). ##EMEhi, e (2009-20184Ef) A/RL T 5,
fehiE, MMM ERE (4 DD AT —7 KV T — DB O AFED %100
%EL, Eho, XHAMBELTHEMESE Gk BB, ABEELUTRER
(E2oS 2BH), BiaE UTEF (o 3RH), Flas%z L THRE Ok
TEB) ~oaiEE&ERLTWE,. 72, KD D Range DL, /s
XFRIIE (2009-20184F 1) 12361 ik & REHM DI VFILITE I 513
B (2 320094 ), AAvk & REKNZ WAEE (< F2018F ) 1Tk
JBEERHERL TS,

IMS, KFRAT—7 R NVT —~OHEEE B LEIVEMTIZIFEIL T
WREWT &, Fi, HEBNOGEVSFECHIFESNA TSI Ehbr s, 1
R4 R RZED MR ES D ERETIE, HREKE U TRERE~DOFM
AEBCEI S DMET U, BERANDOSSHA T3 2 e s nc (R
fil, 202088) = & ELHlKT 5 E, TOENIHONTH D, EEEEET
BTN S DIENNDE L, WEBNDOFENHERF SN TH S L0 5 ks
bleosdhizEEZ o0 5.

All Country: Range of n.obs; [1774906, 2292583]

1.00-

0.75-
variable

. sum.interest.paid
. sum.costs.employees

W e

sum.net.income

E]
= o50-

0.25-

0.00-

2010 2012 2014 2016 2018
year

X9 : R HEDF LSEXOMNMEESENRS v T - T U7« TOy b
(2009-20184E )

wiz, BEFAEICE T 22k EEEEOBEIVFR (2009-20184%) O
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AT 23 B AR B 2 (102 & BI161C 773, HiPH, B, #Eh, Range O
IR EHETH B, K10 51618, KA VR 750243 (1F
U ZRE, TAVARE BREE 1V ER%E 15 oREoMniEs
BURID X5 v 7« TUT « 70y FERLTVA, 48, FEEEMAETE
ML ISATTE I OE « £ EDZ 7%, T0AER O A Il 53 Bk i 23
AT ZEMNRES NS, T/, BT LOMAERET SI1CHicD, 4« [H
T EITAMIMIE R B E B A DRI B AN - 1ot (BIAIE, M
i e HOIE LB REOBG B M WIHRILS « RO AFHENA LB 28E6) (I
Z, 0 (¥m) &LTTay MEITo%k. 20843 MOEE~DSEE G
DA KRE K ERINT VA Z EITERSI NI,

K10A 5120 7ay kD, FRCKMET —o v XORETEREE~D
FOAREGAHER SN TWE T, TAYA (K1) TIX, #@EI104ERM
T, MEEFUEENOSHEEGERD S8, FE2HNS & TE 2l &0k
ATEXB., HAMRZER, TAVAREIFIETEREON, HEE~OHEEE
DEER T U, BRENDBELEIG DHIMERIZH 5 Z Enbn s (K14).
A4V RERA T TE, BEENOSEREGNHEINRES C, HEEE~DHE
BB HRIIK S, LD 5 AEMTEFEMBBEML T B Ebnsd (K
15, 16). Th o OfER%E EEAZED MM S i oIR8 (B, 20205 )
EHLTAZ L, 3—o v/ 8 RRITKEET —o v /%) REOREBSRCE
BERENENT &, TAY ARETEIREAENOHEEE DY LKRE~D S
BLEGAEMLTHnE 2 &3, RGRETORBOHRENASNTNHSE, —
H, A7 0 EERETREERENDOHHAEGENE DO RN -2 2 &iCl
N5 E, FEIGMRETRIOMEANDHUNLINTNE ENZ B,
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Country: DE; Range of n.obs; [5489, 57668]

1.00-
0.75-
variable
° . sum.interest.paid
% 0.50 . sum.costs.employees
> . sum.tax
sum.net.income
0.25-
0.00-
20‘1 0 20‘1 2 20.1 4 20I1 6 20‘1 8
year
=10 : KA Y DF LSEEOMMBEESEDZRS v o « TUT - FOy b (2009-
20185 &)

Country: FR; Range of n.obs; [163632, 382620]

1.00-

0.75-
variable
. sum.interest paid

é 0.50 . SUm.COStS.emplOyeeS
. sum.tax
sum.net.income
0.25-
0.00-
2010 2012 2014 2016 2018
year

BNM: 7520k LEBEEOAMEESEDORY v -2 U7 -TOy b
(2009-2018E %)
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Country: GB; Range of n.obs; [25414, 30416]

1.00-

0.75-
variable

. sum.interest.paid
. sum.costs.employees

- sum.tax

sum.net.income

S
2 050~
>

0.25-

0.00-

2010 2012 2014 2016 2018
year

K12: 4 FURDFLBEEDOMMBEESEDNDRY v I T U7 T DOy b
(2009-2018EE)

Country: US; Range of n.obs; [46, 340]

1.00-

0.75-
variable

. sum.interest.paid.pos
. sum.costs.employees.pos

. sum.tax.pos

sum.net.income.pos

value
o
o
o

0.25-

0.00-

2010 2012 2014 2016 2018
year

HI3:7XUNDHFLGEEXOAMBEESRDORS v -2 U T T Dy b
(2009-20185 )
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Country: JP; Range of n.obs; [90607, 197173]

1.00-
0.75-
variable
® . sum.interest.paid
(—:“ 0.50 . sum.costs.employees
> . sum.tax
sum.net.income
0.25-
0.00-
20‘10 20‘12 20‘14 20‘16 20’18
year
X14: BADF LISEEORMMEESAEDRY v« TU7 -« T Oy b (2009-
20185 )

Country: IN; Range of n.obs; [2455, 19722]

1.00-
0.75-
variable
. sum.interest.paid
(]
g 0.50 . sum.costs.employees
. sum.tax
sum.net.income
0.25-
0.00-
20’10 20‘12 20‘14 20‘18 2[;18
year

15 : 4~ FOF LEEEROMMBBEAEDORS v 7« TUT - T Oy b (2009
20184 )
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Country: IR; Range of n.obs; [7, 32]

1.00-

0.75-

variable
© . sum.interest.paid.pos
% 0.50 . sum.costs.employees.pos
> . sum.tax.pos
sum.net.income.pos
0.25-
0.00-
2010 2012 2014 2016 2018
year
R16: 45 OFLEEEOAMBESEDZRY v o - TU7 - FOy + (2009-
2018 %)

AT =7 RV = ~DFIHIMES IO TS, R PFEFICK SBET 5

SRS AM TS, KI0—160XF w7 « VYT « 71y hTILiEE

MOEE L, 2TOEEEHTAIEEITEHA-12D, FEOIELEA
(DL T TERINS I E 3 EHE (Labor Share: LS) @ F X (World
Map) IZfin7c b O0KI1TTH 5.
57 RS ~—%
IF WA =y R A o

_ APt W

C XHREEE T AR EEE RS AR HRRIZE A ET

sum.costs _employees
VA

— LS .=

sum.costs_employees

sum.interest paidt sum.costs employees | sum.tax+sum.net income
(%)
1%, FMfiEASE (sum of Value Added: VA) 1%, 4 & EEBOKIFED A
PEGHRLTE Y, HEER s id [0, 1] (=[0%, 100%]) ORI
LT3, KITTIE, 20184EEE R ST 81 2 IE LE 2D 57 13 LR MK )
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Hnd, 75F—varyTEbINTW3E, 5k, —HoOEO I EsE R
IR IC R E2RFEL BT ED, ZhidIERSREETIABENATT
T OE AR EBZ VY, FESIENHERTE ZENRES NS D
THb WZIE, MEEOAMEEFHN 0 OEARIKTREBTHm SN ).
IhooEERGE, B, I—ov/ SFEEOESRENE L, T Ol
T BLE DR &0 D BEROBEF AR TE 5.

Year: 2018

lat

100

0
long
LS

000 025 050 075

R17 : #R1200E Dk LIFEZEDFHES5EE (Labor Share: LS) 0 Fi[X
20185 E)

RN % B D & { RZEORMAW] S MITd 2 721z, FHfifE & 2 hic
M 2 B IR O 10450 (2009-20184E5) DM ZMER T 5. 2 2T,
F=2fic B 2 A RMOMBEAEBOEKE LTt st —bxy 7
(heat map) %%, 2009-2018%EEDHHED E — M~ v TAMEKL, &
EEAAE B 72DICT = A — v a LU, MIEICRT &0 il E,
20094 E20184EED AW D E— b=y T2 RLIc b DMRIKIST H 3.
E—h< v 7 (K18) TiF, LBM20094ERER: &S (TTHE), FBA20184E
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RoE

RoA

sharehoiders

poson
o Corciion
N B
2 00
S B
o
o
costs_employees ‘ 027
——
"
T
s
N
=

costs_empioyees

interestpaid

- &

& 4 A
o fg & Y
& &

Vart

18 : FE LisEDFTINME & BET 5 MBEIs R0 (LR 2009FE (774
E), Tk :2018%FE (721@E))
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R (277 E) @ (F— 2 BAFA[Re) LS REAKICBY 5, (K18
DA 5) A DO IMEMETH 5 XHFHE (interest paid), A
# (costs _employees), XL BisE (tax), YHWIHFIEE (net income),
el (operating_revenue), e P (assets_total), WEPE (share-
holders), FMMlESEEI4H (va), #EEFLEHR (Return On Assets: ROA)
(O)RXZMH), BEEAFLER (roE) (DASBMH) £MA THEIERED
HBARLTOS, 48, BEEFERIE

2 HRRIAE net income
,(“'-E\:m | 33 :'/7 ROA (=mF——————M— 6
KRB PERIAE R BT & RO fesete toral )

TEHINS.

E—b=<y 7T, MOBKTHMEORKEZRLTED, HBREDEIE
ELTERENS., E—=bx v TDF A4 MLVOFE (n) X, ZOHEIZEL
TIRELTO T = MAFAREBAERE R L TW 5. K18h5iF, #ilz
i, ROBEIZONT, 10FHOMHBADOZ L EHAR S Z LN TE 5.

Fo L EM IS A AR  20094E% 052 — 20184EJ¥  0.62

se b & AEE O 20094F  0.52 — 20184 0.63
56 b & BB DB 20094FF  0.34 — 20184FEEE 0.45
e b & GRS O AHRY 20094E  0.23 — 20184 0.25

A A a4 & AR OFIBE  20094EFF  0.75 —  20184EFE  0.85

%9, RGBT E T 250 SIS R A o MBI A, 20094 1
0.52, 20184EfE130.62TH - 7o 05, 20184 D F e Lot L 723546
A I E D BMNAE O E 2T THB ENZ S, XL, E¥A%E
D5¢ b EAImAE A FHAA O MEIZ, 20094E1130.92, 20184EJ£130.73TH -
el Ems, EHA¥ETEZOMBMET L, FEEBMSETIEZ OHBHY
mirzicbrhrbod, EEGEEEOHBEIE EEAEL VKL, EEAES
EFE Lo E A LIS &S RiEsbn S, Bk, LT
TEFRSN 2 EMOMNMEMHEAE (Value Added Ratio: VAR) 12T, 4
RO I A322.2%, FEEBREDPREHN27T3%TH 5 L b,
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se b ofoh B HMEOHGE, HEEGEROHDBHO L0 JEND
m5.

(D) A Al £ 34

R e o @
& VAR := VA

operating revenue

__interest paid+costs employees+tax+net income

operating revenue

)
15E, ek EMAMMEEEHEHOMB & kD 2 &3, Fe k& AE OB,
se b ESCHBLEOMB, 8k ESBHMAEOMBIZ DT b A oh, Lk
(TEZOMHEMETL, EEERETIZOMMMBEIMLIZICErhb S
¥, EEGEEOMBR B L VIR, ESM&ZIE L EoBImcfEn
ANEE R0 SCHLBEAR 2 W RIZR A3 L 7s . 72720, 58 k& AHRE DY
IZO0WTE, FEEBGEEO0ISFEE O, EEHMEEOHB (0.6 13
BRICLVRVER > TEY, &/, MINMEEEHEEE AT OB & & <
BoTnBI EMS, HEBBRETIUEEAENDOHLN (DO XT—7 K
F—~"OXH LD ) BHINTOEDOTRBLD LR TE S,

4. FLBEEOHRFEBEDOEAM

Biffi T B 27— 27 RV T —~D SR O T, $F<X
BEIIZ L - CTHBLEEAEH SN2 EbH 0, AMMESE D 5 B OB
ANOSEL (Bia ) 1THEEEYS TS, NP LEETREEORERMA
HEHs N, RO LG EEAKROERIIODVTHSNTT S, 4B,
R[] (2 BE & e BE D FRNICALE L TR D, TOERNE -2 0TS
V=130 AT B A%, T TREITIIE CTREOHBINEDIEEE LT
Ao TEU T TERSIN B FERNBLA (Effective Tax Rate: ETR) %
W CHLBL Il O FHARTE A TR T B -
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P &1/ - _ tax
ESLTRA Bolgifls < ETRT o1 before tax )

WF104ER (2009-20184E ) DR D &I LB (FARMEEIRL) @
FRNBAR ETR M & U, FE RIS roA M & LT,

(ETR, ROA) E [—1, 1] X [0, 1] (= [—100%, 100%] < [0%, 100%])
O THAIR ZR N7 b ODKIITH 5.

BN & » THEEREDER 5 70 DINBRD S HITIZIEAN D b 5 DD,
B1970 & 1F, FEHMELFE e (ETR=0) FEIcRENER LTS Z &b
M5, BUEPERR CRRE R BB EDO B TREDOIBAN Lo L1052 EH
KizH D 5 205, FlaEROMHYFOARZE (e roa DR AMEIZ 1 (=100%)
Thd) b, EHEREo (ETR=0) OEESHYLEFMLET S 05,
ER IS FABL IR T D ZARME ST T 5. 5k, LB THRE LY
SLRAEOBEEMAL T3 (Saka et al. (2019), HuuE, B (2020), BX
(2021-2) BIK).

19D 2018 I B 1) 5 ETR=0 CLILBAN Y0 TH S 2 LEEKT 5)
M131,515,9914LFFE L, £ OEBIONRZ EM1I07EIZ>WTELITE
Z5B.

H1ITRERZ VI THSH, ETR=0 O HAMRZEIZ4,0964LTH 5. 20094F
JELIREHAED ETR=0 TH A REAMERAL T, HARERZDTL I Eh S,
HAMRZETRHBRIETH OBERMEMENENA B, A8, EERECEL
To, HAREOHBLEITE) O FRERBEZ EAERsh T3 ()
(2021-2) BIH).
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2015 2016

<
Som
g
0.00- i
i
& ES
2017 2018
0]
<
Sow Sow
aco] R o |
o 05 0o o5 1o o a5 o0 o5 1o
& LA

B9 : ZRK147THE QLI LISEEOFEE (Hidh : ROA) LEMBE (!
ETR) (10%Ef#, 2009-2018%F)
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xR 1 2018FEEENEMFE (ETR) NEODEEH (obs): KEIE

country obs

1 Russia 415,423
2 Romania 129,416
3 Bulgaria 106,269
4 Vietnam 106,107
5 Ukraine 95,735
6 France 78,093
7 Hungary 72,940
8 Norway 49,923
9 China 46,006
10 Italy 43,610

IV &HUIC

ARTHE, T—F7~X—Z Orbis St Shdf LS EEoMET— 5 %
AL, Th o DfERAER 2 LIRAZFEMEZERT 2 &Ik - TIT- 72,
BRI T — 7RI OFITIT L - T, 72 LAFHED, QiS4 (ROE), %
P (HCEARLR), EEWST (—AM720 58 &), AnflifEs i,
HBL LR D FHREDFEA /R U, ESAE LR L EAOR®ELT,
LG RETIIROE ® 0 (R FHEOBEREMNFGHC &, HOEAL
RI1Z0%EI00%MNEDMENSZ N &, FRFHIMENREN LB ELE
PoMcdbELbic, HARDI  FGBEOFHE LT, IS EZatin
PROMRNT &, FEHSERIGE LIS H 5 2 &, HIBLOEEDER
MBI EMHERTE /2, KRR TH - B T %242 T mdx BEETIT 9
&R, BT IMET - otk (DR TV TOELE,
RO oNIZMBIZS ESCHETET Y V71T TRABOFEE L,

(HEH S FBIVEFBERF 80
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88 A aVEL1—F%IR

sk

mdx BiE
KL AEITS 72DIT, HIEKFEHF v /X 2T & N7z mdx Beks % F|
AU, %/ — FOMHBMAEEUTICEZ 3 !

CPU/—F:
OS: Ubuntu 20.04
CPU': Intel® Xeon® Platinum 8368 Processor (38core, 2.4 GHz) X 2
1
CPU Cores: 152 (=38X2X2)
Main Memory: 229.78 GB
GPU / — K
OS: Ubuntu 20.04
CPU Cores: 18
Main Memory: 57.6 GB
GPU Unit and Memory: NVIDIA® Tesla® A100, 40 GB
Z MV ="V lustre (HENIB A ML —Y (DDN ES400NVX) : 8TB, K%
EHNEA ML — (DDN ES7990X) : 8TB)

0O—AhIIRE
Machine: MacBook Pro 2021
0S: macOS Ventura (13.3.1)
CPU: Apple M1 Max (arm64), 10 Cores
Main Memory: 64 GB
Machine: Mac Studio 2022

9 AMFPHLTNE/—FiE, a7 A4/ —F @, CPLU/—F (3, GPU/ — F
(D ofEFS THSE (7720, O NI/ —FETH ).
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0S: macOS Ventura (13.3.1)
CPU: Apple M1 Ultra (arm64), 20 Cores
Main Memory: 128 GB

V7MY TRIE
¢ R (R. Thaka, R. Gentleman, R Core Team, https://www.r-project.
org/)
® R Packages
—{arrow} (N. Richardson, https://arrow.apache.org/docs/
r/)
—{countrycode} (V.Arel-Bundock, https://vincentarelbun-
dock.github.io/countrycode/)
—{RPostgreSQL} (]J. Conway et al., https://github.com/to-
moakin/RPostgreSQL)
—{tidyverse} (H. Wickham et al., https://www.tidyverse.
org)
¢ RStudio (RStudio, https://www.rstudio.com/)
o Sweave (F. Leisch, https://leisch.userweb.mwn.de/Sweave/)
e PostgreSQL (The PostgreSQL Global Development Group, https://
www.postgresql.org)
¢ PG-Strom (K. Kaigai, https://heterodb.github.io/pg-strom/
ja/)

RPBA% sessionInfo 2FEITT A I EILL-T, AFEMET S &L1C
FIH U7 RICBI9 2 BREEIEIMA L MIc5 2 5 ©
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- | sessionInfo 12 K % 1HHR }

® R version 4.2.2 (2022-10-31), aarch64-apple-darwin20
®Locale: ja_JP.UTF-8/ja JP.UTF-8/ja JP.UTF-8/C/ja JP.UTF-8/ja JP.UTF-8
® Running under: macOS Ventura 13.3.1
® Matrix products: default
® BLAS
/Library/Frameworks/R.framework/Versions/4.2-arm64/Resources/lib/1ibRblas.0.dylib
® LAPACK:
/Library/Frameworks/R.framework/Versions/4.2-arm64/Resources/lib/libRlapack.dylib
® Base packages: base, datasets, graphics, grDevices, methods, stats, utils
® Other packages: arrow 11.0.0.3, countrycode 1.4.0, DBI 1.1.3, dplyr 1.1.2, forcats 1.0.0,
ggplot 2 3.4.2, lubridate 1.9.2, purrr 1.0.1, readr 2.1.4, RPostgreSQL 0.7-5, stringr 1.5.0, tibble 3.2.1,
tidyr 1.3.0, tidyverse 2.0.0, xtable 1.8-4
® Loaded via a namespace (and not attached): assertthat 0.2.1, bit 4.0.5, bit 64 4.0.5, cli 3.6.1,
colorspace 2.1-0, compiler 4.2.2, fansi 1.0.4, generics 0.1.3, glue 1.6.2, grid 4.2.2, gtable 0.3.3,
hms 1.1.3, lifecycle 1.0.3, magrittr 2.0.3, munsell 0.5.0, pillar 1.9.0, pkgconfig 2.0.3, R6 2.5.1,
rlang 1.1.0, scales 1.2.1, stringi 1.7.12, tidyselect 1.2.0, timechange 0.2.0, tools 4.2.2, tzdb 0.3.0,
utf8 1.2.3, vetrs 0.6.1, withr 2.5.0

f8# B F—FRILDIODORRXIYT |

AETHH LT =70tz dO R Z 7Y T 4222 7+ 11k
Z5.

XY Y7 M1 :makepng.R

library (tidyverse)
library (arrow)
library (countrycode)
library (ggrepel)
library (maps)

@ oUW N

—
o o

=
N

x <- read_parquet ("../1DW-Local/Orbis2019c-ul-sub.parquet")
X <- X ¥>%
mutate (country = countrycode (iso2c.x, origin = 'iso2c', destination ="'
country.name'))
15| %2018 <- x $>% filter (year == 2018)
B I s
17| 4% m70v b (dot plot):
18| + EBDFEE LA
19| = mmmmm
20| x2018.sum.oprev <- x2018 %>%
21 group_by (country) %>%

=
W
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summarise (obs = n(),
sum.oprev = sum(operating revenue, na.rm = TRUE)) %>%
arrange (country)

p.2018cu.sum.oprev <- x2018.sum.oprev %>%

ggplot (aes (country, sum.oprev, label = country)) +

geom_point () +

coord flip() +

geom_label repel (data = subset (x2018.sum.oprev, sum.oprev >= 3*1079))
#
ggsave (

filename = "./figures/sum.oprev2018cu.png”,

plot = p.2018cu.sum.oprev,

device = "png", width = 30, height = 35, units = "cm")

# Uy P70y b (ridge plot):
# cpp EfI 10 NEIDFELEASF (operating revenue)

ggplot.ridge.sales <- function(df = x, cntry = "Jp"
{
require (tidyverse)
require (ggridges)
x <- df %>%
select (year, operating revenue, iso2c.x) %>%
filter (year >= 2009, year <= 2018, operating revenue > 0, iso2c.x %in%
cntry)
p <- x $>%
ggplot (aes (x = log(operating revenue), y = factor(year)))
p <- p + geom_density ridges(alpha = 0.6, fill = "lightblue", scale =
1.5) +
scale_x_continuous() +
scale_y discrete(expand = c(0.01, 0)) +
labs(x = "log(operating_ revenue)", y = NULL,
title = paste("Distribution _of_log(operating revenue)")) +
theme_ridges () +
theme (title = element text(size = 16, face = "bold")) +
facet_grid(~ iso2c.x)
print (p)
}
# GDP Top 10

p.GDP10.sales <- ggplot.ridge.sales (cntry = c("Us", "cnN", "Jp", "DE", "GB",
WIN", "FRM, "IT", "CA", "KR"))
ggsave (
file = "./figures/RP.GDP10.sales.png",

plot = p.GDP10.sales,
dpi = 100, width = 30, height = 25, units = "cm")

# EXMT S L (histogram):
+ BCEAMIEER (Return Equity: ROE)
+ HOEARRE - SEMAIE/MHEE x 100 2

ROE2018 <- x2018 %>%
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mutate (country = countrycode (iso2c.x, origin = 'iso2c', destination

country.name')) %$>%
filter (shareholders !=0) %>%
mutate (ROE = net_income/shareholders) $>%
select (firmid, country, iso2c.x, net_income, shareholders, ROE)

p.histROE2018 <- ROE2018 %>%
filter (ROE >= -0.5, ROE <= 0.5)
ggplot (aes (ROE) ) +
geom_histogram(binwidth = 0.02) +
geom_rug () +
ggtitle ("Year:_2018")

ggsave (file = "./figures/hist-ROE50-2018cu.png",

ae

>

o

plot = p.histROE2018,
width = 20, height = 20, units = "cm")
#
p.histROE2018.pml0 <- ROE2018 %>%
filter (ROE >= -10, ROE <= 10) %>%
ggplot (aes (ROE)) +
geom_histogram(binwidth = 0.02) +
geom_rug () +
ggtitle ("Year: _2018")
#
ggsave (file = "./figures/hist-ROE1000-2018cu.png",
plot = p.histROE2018.pml0,
width = 20, height = 20, units = "cm")
e
# Ry ZX70w b (box plot):

# GDp LEfiI 10 MEICHIFS 2018 EED ROE

plot.boxplot.GDP10 <- function(df = ROE2018, rg = c(-0.5, 0.5)
{
require (ggplot2)
require (dplyr)
GDP10 <- c("uUs","CN","JP","DE","IN","GB","FR","BR","IT", "CA")
p <- df %>% filter(iso2c.x %in% GDP10) %>%
ggplot (aes (ROE, iso2c.x)) + #, color = as.factor(iso2c.x))) +
geom_boxplot () +
coord_cartesian(xlim = rg) +
ggtitle ("Year: _ 2018")

print (p)
}
#
plot.boxplot.GDP10 ()
ggsave (file = "./figures/BP-GDP10-ROE50-2018cu.png",

plot = plot.boxplot.GDP10(),
width = 20, height = 20, units = "cm")

# EXMTSL (histogram):
+ BEEALZE (capital Ratio: CR)
+ BHOEARLE - MEE/MEE x 100 2

1
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CR2018 <- x2018 %>%
filter (month == 12, assets_total > 0) %>%
mutate (CR = shareholders/assets_total) $>%
S

select (firmid, iso2c.x, shareholders, assets_total, CR)

#
plot.CR.hist <- function(df = CR2018, yr = 2018, bw = 0.05, rg = c(-10, 2))
{
p <- df %>%
filter (CR >= rg[1l], CR <= rg[2]) %>%
ggplot (aes (CR)) +
geom_histogram(binwidth = bw) +
coord cartesian(xlim = rg) +
ggtitle ("Year:", yr)
print (p)
}
#
ggsave (file = "./figures/hist-CR2018uc.png",
plot = plot.CR.hist (),
width = 20, height = 20, units = "cm")
ggsave (file = "./figures/hist-CR2018uc-0-1.png",
plot = plot.CR.hist(bw = 0.01, rg =c(0, 1)),
width = 20, height = 20, units = "cm")
# ________________________________
# Ry X700y b (box plot):
# gpp EfiI 10 AEICHITS
#2018 FEOEHCEREE (cRr)
# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
plot.boxplot.CR.GDP10 <- function(df = CR2018, rg = c(0, 1)
{
require (ggplot2)
require (dplyr)
GDP10 <- c¢("UsS","CN","JP","DE","IN","GB","FR","BR","IT","CA")
p <- df $>% filter(iso2c.x %in% GDP10) %>%
ggplot (aes (CR, iso2c.x)) + geom boxplot () +
coord_cartesian(xlim = rg) +
ggtitle ("Year:_2018")
print(p)
}
ggsave (file = "./figures/BP-GDP10-CR-2018cu.png",
plot =plot.boxplot.CR.GDP10(),
width = 20, height = 20, units = "cm")
o
# Ry V270w b
b EEMEEOES:
1 AHfcYsLEE (0E)
# ________________________________
0E2018 <- %2018 %>%
filter (month == 12, operating revenue > 0, employees > 0) %>%
mutate (
country = countrycode (iso2c.x, origin = 'iso2c', destination = 'country

.name'),
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172 OE = operating revenue/employees
173 ) $>%

174 select (firmid, country, iso2c.x, OE)
175] #

176| plot.boxplot.OE.GDP10 <- function(df = 0E2018, rg = c(0, 1075))
177] {

178 require (ggplot2)

179 require (dplyr)

180/ GDP10 <- c("US","CN","JP","DE","IN","GB","FR","BR","IT","CA")
181 p <- df %>% filter(iso2c.x %in% GDP10) %>%

182 ggplot (aes (OE, iso2c.x)) + geom boxplot () +

183 coord cartesian(xlim = rg) +

184 ggtitle ("Year:_2018")

185 print (p)

186| }

187| ggsave (file = "./figures/BP-OE-2018uc.png",

188 plot = plot.boxplot.OE.GDP10(rg = c(0, 1073)),
189 width = 20, height = 20, units = "cm")

190| ffm—=m=mm—mmmmm e

191|# RF v+ TU7-TOy b (sAP)

192| # HFIE + AHE + TIBe + HERRERIZEY
193] # AINMAIESET (Value Added: va)

194| ¢ [CHDBZEE

195[ mmmmm
196) ¢ HR2HK

197| #mmmm
198| "%nin% <- Negate ("%$in%")

199| #mmmmmm

200 y.all <- x $>%
201 dplyr::filter (firmid %$nin%

202 ¢ ("EURL_IMPOLUX_DZz09B0543183",
203 " JOHNSON _ & _ JOHNSON _POLAND_SP._%.0.0._PL006934330",
204 "SOUF_BOIS_SAKER_ET_CIE_DZ05B0542751")) %>%

205 dplyr::filter (month == 12) %>%
206 dplyr::filter(

207 !is.na(interest_paid),

208 !is.na(costs_employees),

209 !is.na(tax),

210 !is.na(net_income)) %>%

211 dplyr::group by (year) %>%

212 dplyr::summarize (

213 obs = n(),

214 sum.interest.paid = sum(interest paid),

215 sum.costs.employees = sum(costs_employees),

216 sum.tax = sum(tax),

217 sum.net.income = sum(net_income),

218 sum.interest.paid.pos = ifelse(sum.interest.paid >= 0, sum.interest.
paid, 0),

219 sum.costs.employees.pos = ifelse(sum.costs.employees >= 0, sum.costs.
employees, 0),

220 sum.tax.pos = ifelse(sum.tax >= 0, sum.tax, 0),

221 sum.net.income.pos = ifelse(sum.net.income >= 0, sum.net.income, 0)
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#
plot.SAP.all <- function(df = y.all)
{

require (dplyr)

require (ggplot2)

require (reshape)

n.obs <- df $>% pull (obs)

p <- df %>%

data.frame () %$>%

sum.net.

select (year,
income)

melt (id.vars =

sum.interest.paid,

ose
5>%

a50
5>%

c("year"))

sum.costs.employees,

sum. tax,

ggplot (aes (x = year, y = value, fill = variable)) + geom_area (position
= "fill") +
ggtitle (pasteO ("All _Country: _Range_of_n.obs;_[",min(n.obs),",_ ",max (n
obs),"1"))
print (p)
}
#
plot.SAP.pos.all <- function(df = y.all)
{
require (dplyr)
require (ggplot2)
require (reshape)
n.obs <- df $>% pull (obs)
p <- df %>%
data.frame () %>%
select (year, sum.interest.paid.pos, sum.costs.employees.pos, sum.tax.
pos, sum.net.income.pos) $>%
melt (id.vars = c("year")) %>%

ggplot (aes (x = fill = variable))
= "fill") +
ggtitle (pasteO ("All_Country: _Range_of_n.obs;
obs),"]"))
print(p)
}
#
plot.SAP.standard.all <- function(df =
{

require (dplyr)

require (ggplot2)

require (reshape)

n.obs <- df %>% pull (obs)

p <- df %>%
data.frame ()
select (year, sum.interest.paid,

income) %>%
melt (id.vars = c("year"))
ggplot (aes (x = year,
geom_area() +

year, y = value, + geom_area (position

[",min(n.obs),", _ ",max (n

y.all)

250
$>%

sum.costs.employees, sum.tax, sum.net.

o5
5>%

y = value, fill = variable)) +

ggtitle (pastel ("All_Country: _Range_of_n.obs;_[",min(n.obs),",_ ",max (n

obs),"1"))
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print (p)
}
#
plot.SAP.pos.standard.all <- function(df = y.all)
{
require (dplyr)
require (ggplot2)
require (reshape)
n.obs <- df %>% pull (obs)
p <- df %>%
data.frame () %>%
select (year, sum.interest.paid.pos, sum.costs.employees.pos, sum.tax.
pos, sum.net.income.pos) $>%
melt (id.vars = c("year")) %>%
ggplot (aes (x = year, y = value, fill = variable)) +
geom_area() +

ggtitle (paste0 ("All_Country: _Range_of_n.obs;_ [",min(n.obs),", _ ",max (n
obs),"]"))
print(p)
}
#
ggsave (file = "./figures/SAP-all.png",

plot = plot.SAP.all(),

width = 20, height = 10, units = "cm")
ggsave (file = "./figures/SAP-standard-all.png",

plot = plot.SAP.standard.all(),

width = 20, height = 10, units = "cm")
$# Ry eTU7-TOy b
# (Stacked Area Plot: SAP):

y <= x $>%
filter (firmid %nin%
c ("EURL _IMPOLUX_DZ09B0543183",
"JOHNSON & ,JOHNSON _POLAND_SP._Z_0.0._PL006934330",
"SOUF _BOIS_SAKER_ET_CIE_Dz05B0542751")) %>%
dplyr::filter (month == 12) %$>%
dplyr::group_by (year, iso2c.x) %>%
dplyr::filter(
!is.na(interest paid),
!is.na(costs_employees),
is.na(tax),
!is.na(net_income)) %>%
dplyr::group_by(iso2c.x, year) %>%
dplyr::summarize (
obs = n(),
sum.interest.paid = sum(interest_paid),
sum.costs.employees = sum(costs_employees),
sum.tax = sum(tax),
sum.net.income = sum(net income),
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sum.interest.paid.pos
paid,0),
sum.costs.employees.pos
employees, 0),
ifelse (sum.tax >=0,
sum.net.income.pos

) %>%

sum.tax.pos

= ifelse (sum.net.
arrange (iso2c.x, year)
#
plot.SAP <- function (country = "JP", df
{
require (dplyr)
require (ggplot2)
require (reshape)
df <- df $>%
filter (iso2c.x country)
n.obs <- df $>% pull (obs)
p <- df %>%
data.frame ()

$>%

select (year, sum.interest.paid, sum.
income) %>%

melt (id.vars = c("year")) $>%

ggplot (aes (x = year,

geom_area (position

y = value, fill
"fillM) +
ggtitle (pastel ("Country: ", country,
,.",max(n.obs),"]1"))
print(p)
}
#
plot.SAP.standard <- function (country =
{
require (dplyr)
require (ggplot2)
require (reshape)
df <- df $>%
filter (iso2c.x country)
n.obs <- df $>% pull (obs)
p <- df %>%
data.frame ()

>%
select (year, sum.interest.paid, sum.
income) %>%

melt (id.vars = c("year")) %>%

ggplot (aes (x = year,
geom_area() +

y = value, fill
ggtitle (pastel ("Country:_ ", country,
;" ymax(n.obs),"1"))
print(p)
}
#

plot.SAP.pos <- function(country = "JP",

{
require (dplyr)

ifelse(sum.interest.paid >= 0,

ifelse (sum.costs.employees >= 0,

sum.interest.

sum.costs.

sum.tax, 0),
income >= 0, sum.net.income, 0)
=v)
costs.employees, sum.tax, sum.net.

variable)) +

"; Range_of_n.obs;_[",min(n.obs),"

n"Jp", df v)

costs.employees, sum.tax, sum.net.

variable)) +

"; Range_of _n.obs;_[",min(n.obs),"

af = y)
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require (ggplot2)
require (reshape)
df <- df $>%
filter (iso2c.x == country)
n.obs <- df %$>% pull (obs)
p <- df $>%
data.frame () %>%
select (year, sum.interest.paid.pos, sum.costs.employees.pos, sum.tax.
pos, sum.net.income.pos) %>%
melt (id.vars = c("year")) $>%
ggplot (aes (x = year, y = value, fill = variable)) +
geom_area (position = "fill") +
ggtitle (pastel ("Country:_ ", country, ";_Range_of_n.obs;_[",min(n.obs),"
,.",max (n.obs),"1"))
print (p)
}
plot.SAP.pos.standard <- function (country = "JP", df = y)
{
require (dplyr)
require (ggplot2)
require (reshape)
df <- df %>%
filter (iso2c.x == country)
n.obs <- df $>% pull (obs)
p <- df %>%
data.frame () %$>%
select (year, sum.interest.paid.pos, sum.costs.employees.pos, sum.tax.
pos, sum.net.income.pos) %>%
melt (id.vars = c("year")) %>%
ggplot (aes (x = year, y = value, fill = variable)) +
geom_area() +
ggtitle (pastel ("Country:_ ", country, ";_Range_of _n.obs;_[",min(n.obs),"
,.",max (n.obs),"1"))
print (p)

countries <- c("Us", "Jp", "DE", "FR", "GB", "IN", "RU", "ID", "IR")
#
for (i in countries)
{
ggsave (file = pasteO("./figures/SAP-",1i,".png"),
plot = plot.SAP(country = i)
width = 20, height = 10, units = "cm")
}
#
for (i in countries)
{
ggsave (file = pasteO("./figures/SAP-",1i,"-standard.png"),
plot = plot.SAP.standard(country = i),
width = 20, height = 10, units = "cm")
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}
#
for (i in countries)
{
ggsave (file = paste0("./figures/SAP-pos-",1i,".png"),
plot = plot.SAP.pos (country = i),
width = 20, height = 10, units = "cm")
}
#
for (i in countries)
{
ggsave (file = pasteO ("./figures/SAP-pos-standard-",1i,".png"),
plot = plot.SAP.pos.standard(country = i),
width = 20, height = 10, units = "cm")

# R
4+ FBSECE (Labor Share: LS)

# B - HhigiEsR OB M
cntrreg <- read csv("country-region.csv")
cntrBvDOsiris <- read csv("countryBvDOsiris.csv")
fullcentr <- full join(cntrBvDOsiris, cntrreg, by = c("ALP2" = "alpha-2"))
#
world.map <- map_data ("world") %>%
filter(region != "Antarctica") %>%
fortify ()
#
LS.country <- x %>%
select (year, iso2c.x, month, interest paid, costs_employees, tax, net_
income) %>%
dplyr::filter (month == 12) $>%
dplyr::group_by(iso2c.x, year) %>%
dplyr::summarize (
obs = n{(),
sum.interest paid = sum(interest paid, na.rm = TRUE),
sum.costs_employees = sum(costs_employees, na.rm = TRUE),
sum.tax = sum(tax, na.rm = TRUE),
sum.net_income = sum(net_income, na.rm = TRUE),
VA = sum.interest paid + sum.costs _employees + sum.tax + sum.net_ income
, # Value Added
LS = sum.costs_employees/VA # Labor Share

) $>%

left join(fullcntr, by = c("iso2c.x" = "ALP2")) %$>%
left _join(world.map, by = c("region"))
#

ggplot_map <- function(df = LS.country, yr = 2018)
{
require ("maps")
require ("viridis™)
world.map <- map_data ("world") %>%
filter (region != "Antarctica") $>%
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fortify ()
p <- world.map %$>% ggplot(aes(x = long, y = lat))
p <- p + geom_map (data = world.map,
map = world.map,
aes (group = group, map_id = region),

fill = "white", colour="#7f7f7f", linewidth = 0.5)

df <- df %>%
filter(year == yr, LS >= 0, LS <= 1)
p.map <- p + geom _map (data = df,
map = world.map,
mapping = aes(fill = LS, map_id = map_data),
colour="#7f7f7f", linewidth = 0.5) +
theme (legend.position = "bottom") +
labs (title = paste("Year:", yr)) +
scale fill viridis(
option = "viridis",
direction = -1,
name = "LS",
guide = guide_colorbar (
direction = "horizontal"
barheight = unit (2, units = "mm"),
barwidth = unit (50, units = "mm"),
draw.ulim = F,
title.position = 'top',
title.hjust = 0.
label.hjust = 0.
))
plot (p.map)
}
for (i in 2009:2018)
{
ggsave (
paste ("./figures/LS.world.map-", i, ".png", sep = ""),
ggplot_map(yr = i),
device = "png", width = 30, height = 20, units = "cm")

’

5
5

# ________________________________
$ E—b2wT:

+ BEROHERREY
o

hmap df <-x %>%
select (year,

month,
iso2c.x,
firmid,
interest_paid,
costs_employees,
tax,
net_income,
operating revenue,
assets_total,

115
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512 shareholders,

513 pl before tax) %>%

514 dplyr::filter (month == 12) %>%
515 dplyr::filter(

516 !is.na(interest paid),

517 !is.na(costs_employees),

518 is.na(tax),

519 !is.na(net_income),

520 !is.na(operating_revenue),

521 !is.na(assets_total),

522 !is.na(shareholders),

523 !is.na(pl_before tax))%>%

524 dplyr::filter(

525 operating revenue > 0,

526 assets_total > 0,

527 shareholders > 0) %>%

528 mutate (

529 interest_paid = as.numeric(interest_paid),

530 costs_employees = as.numeric(costs_employees),
531 tax = as.numeric (tax),

532 net_income = as.numeric(net_income),

533 operating revenue = as.numeric(operating revenue),
534 assets_total = as.numeric(assets_total),

535 shareholders = as.numeric (shareholders),

536 VA = interest paid + costs_employees + tax + net_income, # Value Added
537 ROA = net_income/assets_total, # Return On Assets
538 ROE = net_income/shareholders # Return On Equity
539 ) %>%

540 select (year,

541 iso2c.x,

542 firmid,

543 interest paid,

544 costs_employees,

545 tax,

546 net_income,

547 operating_revenue,

548 assets_total,

549 shareholders,

550 va,

551 ROA,

552 ROE)

553| #

554| plot.heatmap <- function(df = hmap df, yr = 2018)
555| {

556 require (tidyverse)
557 require (reshape?2)
558| 1if(yr == 2010)

559| {
560 df <- df %>%
561 filter (year == yr, iso2c.x != "DZ") %>%

562 select (-year, -iso2c.x, -firmid)
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} else if (yr == 2017)
{
df <- df $>%
filter (year == yr, net_income > -10"7) %>%
select (-year, -iso2c.x, -firmid)
} else if (yr == 2018)
{
df <- df %>%
filter (year == yr, net_income > -10"8) %>%
select (-year, -iso2c.x, —-firmid)
}
else
{
df <- df $>%
filter (year == yr) $>%
select (-year, -iso2c.x, —-firmid)
}
p <- melt (cor (df, use = "p")) %>%
ggplot (aes (
x = Varl,
y = Var2,
fill = value)) +
geom_tile(color = "white") +
scale_fill gradient2(low = "blue",
high = "red",
mid = "white",
midpoint = 0,
limit = c(-1,1),
space = "Lab",
name="Pearson\nCorrelation") +
theme minimal () +
theme (axis.text.x = element text (angle = 45, vjust =1, size = 12,
hjust = 1)) +
coord_fixed() +
ggtitle (paste ("Year:",yr,", n=",dim(df) [1])) +
geom_text (aes(label = round(value, digits = 2)), color = "black"
print(p)
}
for (i in seq(2009, 2018))
{
ggsave (
paste ("./figures/heatmap-", i, ".png", sep = ""),
plot.heatmap (yr = 1),
device = "png", width = 30, height = 30, units = "cm")

# B
4 8 x: FEEE (rROA),
4 By EIBER (ETR)

ROA.ETR <- x %>%

117
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613 filter (pl before tax > 0) %>%

614| mutate(ETR = tax/pl before tax,

615 ROA = net_income/assets_total) %>%
616 select (firmid, year, iso2c.x, ETR, ROA)
617| plot .ROA.ETR<- function (df = ROA.ETR, YEAR)
618] {

619 require (ggplot2)

620 require (dplyr)

621 p <- df $>%

622 filter (year == YEAR) $%>%

623 ggplot (aes (ETR, ROA)) +

624 geom point(size = 0.01, alpha = 0.01) +

625 xlim (-1, 1) + ylim(0, 1) +

626 labs(title = YEAR)

627 print (p)

628] }

629| for (1 in 2009:2018)

630] {

631| ggsave (pasteO("./figures/SP-ROA-ETR-", i, ".png"),
632 plot.ROA.ETR(YEAR = i),

633 width = 20, height = 20, units = "cm")

634

635 | ffm e
636

637| # x B: XIEIREE log (assets_total)

638| # v &h: XHFELS log (operating revenue)

639 -
640| plot.log.AT.OR <- function(df, YEAR)

641 {

642 require (ggplot2)

643 require (dplyr)

644| p <- df >%

645 filter (year == YEAR) %>%

646 select (assets_total, operating revenue) %>%

647 ggplot (aes (log(assets_total), log(operating revenue))) +
648 geom_point (size = 0.002, alpha = 0.01) +

649 scale_x_continuous (limit = c(-1, 20)) +

650 scale_y continuous (limit = c(-1, 20)) +

651 ggtitle (paste("Year:", YEAR))

652 print (p)

653] }

654| for (1 in 2009:2018)

655] {

656 ggsave (paste0 ("./figures/SP-log-AT-OR", i, ".png"),
657 plot.log.AT.OR(x, 1),

658 width = 20, height = 20, units = "cm")

659 }
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FEROEZERT, ARMTHE->TO2HEZECTHETHY, K21TL-

ThHzons,

=2 : ERES (obs)

country obs

1 Afghanistan 1
2 Albania 353
3 Algeria 70,568
4 Angola 1
5 Argentina 468
6 Armenia 174
7 Australia 217,366
8 Austria 151,439
9 Azerbaijan 10
10 Bahamas 5
11 Bahrain 3
12 Bangladesh 109
13 Barbados 6
14 Belgium 440,437
15 Benin 7
16 Bermuda 123
17 Bolivia 36
18 Bosnia & Herzegovina 47,089
19 Botswana 37
20 Brazil 13,822
21 British Virgin Islands 60
22 Brunei 1
23 Bulgaria 508,696
24 Burkina Faso 16
25 Canada 2,336
26 Cape Verde 5
27 Cayman Islands 182
28 Chad 5
29 Chile 550
30 China 2,513,565
31 Colombia 2,722,402
32 Congo - Brazzaville 4
33 Congo - Kinshasa 10
34 Costa Rica 32
35 Croatia 132,963
36 Cuba 7
37 Curagao 2
38 Cyprus 5,374
39 Czechia 285,988
40 Cote d’Ivoire 19
41 Denmark 258,774
42 Dominica 1
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Dominican Republic
Ecuador
Egypt

El Salvador
Estonia
Eswatini
Ethiopia
Fiji

Finland
France
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Grenada
Guatemala
Guinea
Honduras
Hong Kong SAR China
Hungary
Iceland
India
Indonesia
Iran

Iraq

Ireland
Israel

Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kuwait
Kyrgyzstan
Laos

Latvia
Lebanon
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Madagascar
Malawi
Malaysia
Mali

Malta
Marshall Islands
Mauritania
Mauritius

10

164

520

11
147,977
2

16

2
202,371
1,233,618
12

10

3
716,794
9

2
36,636
2

12

3

2

693
458,602
36,746
93,822
337

1,082,187
8
580,060
41
3,210

5

37

13

1
122,847
29

276,560
12
23,123
9

3

4,130
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98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

143
144
145
146
147
148
149
150

Mexico

Moldova
Monaco
Mongolia
Montenegro
Morocco
Mozambique
Nepal
Netherlands
New Zealand
Nicaragua
Nigeria

North Macedonia
Norway

Oman

Pakistan
Palestinian Territories
Panama

Papua New Guinea
Paraguay

Peru

Philippines
Poland

Portugal

Qatar

Romania

Russia

Rwanda

Samoa

Saudi Arabia
Senegal

Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia

South Africa
South Korea
Spain

Sri Lanka

St. Kitts & Nevis
St. Lucia

St. Vincent & Grenadines
Sudan

Sweden
Switzerland
Syria

Sao Tomé & Principe
Taiwan
Tajikistan
Tanzania
Thailand

Togo

15,253
63,029
1

74
17,805
255,079
4

1
715,559
3,546

9

37
65,496
301,883
25

188

5

82

8

178
1,823
22,032
288,224
454,282
13
862,639
2,274,053
12

3

69

1

162,735
20

2

63,684
233,949
130,028
2,767
509,696
1,167,066
109

121
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151
152
153
154
155
156
157
158

160
161
162
163
164
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Trinidad & Tobago
Tunisia

Turkey

Uganda

Ukraine

United Arab Emirates
United Kingdom
United States
Uruguay
Uzbekistan
Venezuela

Vietnam

Zambia

Zimbabwe

5
5
57,185
1

570,334
59
2,986,416
7,870
4,181
208

20
687,071
24

30




