RIC X 2RI E T — & Wb & HBL] fERF 5L
—NEEDS {23M % 7 — 5 ORI —

HooE  IE AT

E B

AR, HREFEG A —f Lo T — 7wk L, It
FRod Tl %2 B8 Uitz i & & D e 7V 2 0 e LR ofiak €
FY VT EITS. FOKE, HRINT — S TOMEN S, F— & alfibic
Lo THONLARERFET Y VTR L, & SITHRMREHREB%EL
FHT S EICXk > TETIVREINEITS. 728, RUFRIEEINNSCHEERIC
& - THIEREO SN SEEE N 5.

F—7—F: W7 — 2% (Financial Data), ix$ € 7L (Double-Log
ModeD), FEXFFRZ>fi %% (Family of Skew Distributions), #£
#I T — 5 1#HT (Exploratory Data Analysis), 53 7] g
7% (Reproducible Research)

I [IU®HIC

[Ey 77— &) HiER, 2010FEFE» S HRIZB O TE T R A
TATIREEBLUTHEMINDE LI I, BIETE [7—L4] 0kH7%
RBRIED, UiTEEBIAN L - ITBbN B, 2o &iF, Goo-
gle Trends” IZ & % ‘bigdata’ MR oK (K158 28B4 s2 &
WKE-Thbbhsd, ZO0LHABBROLETS, ek Tiiashs T —
Z I EREEEM P2 v —Hilom Rtk - TERMEO—@& %7 & - T

D g, Ry 77T —=F E0S HEENEE LI EDHobhESEL SN S,
2) https://trends.google.com/trends/?geo=JP

717



2 WodE IE A7

52 EEMATH Y, ZOHhSEIRRTHERENRIITHI L, oS
DORAPEERER EICGHT 3 HiksH%E T 5 2 ERBIREEICB T 5 E
BERPETHA I EICT@ DLV IERNTHAS.

Interest over time
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— bigdata (world)

Search hits
—

|
A ANAMANAANN A

Date

1 ! Google Trends I & % ‘bigdata’ DI&FRENE : 20045 1 A 1 H~2021FE118
N=!

Financial Big Data

!

Summarization and Visualization

Exploratory Data Analysis
). W. Tukey (1977

Statistical Modeling and Fitting

|

Statistical Inference and Decision

2 I BRMT— 5B

& (2014) <TiE, Moy 7T — 7 EROBREZ T, MBT—2%
fiitt & 27 4 (Mg, 2010-a, b ZH) o, FHREZRG A% — i L350



RIC & 2 HERNMG T — & Wbt & 8L RENF% 3

[ ] (R g 2MBT— 7 2 L, 24 (summariza-
tion), A[FIALY (visualization), #EFET U 7" (statistical modeling), 4
T3 (fitting) &W I MEEREH &4 2R T — & 47> (Exploratory Data
Analysis: EDA) 29179532 &2k -T (K28R, MHEBHEEES
FHC & B5¢ L DMETE T Y v 7 %470, MatHUHEN « JE (statistical infer-
ence and dicision) %479 2 LI OV TEEHNICE# RSO TL 57,

AfgTid, #HiE (20214, b,c,d) 2L > TV =2 =TIV NTENY
W7 — 7 #li v 257 4 SKWAD (27 7 v F) » 5 it & 7z NEEDS 4
EMBT—5 (RFEEL £, F— S WATEREER 280 L TEDA %
FITL, HuE (2014) 1T X AR EFRGEET 5. S, T—F 5070 oY
A fALIZIE, tidyverse /Xy 7 — VB, plotly /Sy 7 —VEAFRIHL, €
TV U7, RIZBWTIENERG MR (family of skew-symmetric distribu-
tions) ZW D sn Ny r—VEFHT A LIk - T, HlE (2010 TR
5 EMHE LD S BRI DN T SRR T 5.

AEOKIIUTOL I bDTHS. £9, KRTHOMBT—7 0
HETT - 72tk (LED, MHT — 7 2k « B O S ks 5 (10
g, Zowftick-TRonAlIcb LTI rRE I Vg v T —
ZIT BRE TV K BHETET Y v S EITD, RBICT -5 ~4 TR

3) F—u[fift (data visualization) 1ZBId % ik & L CiE, Wilkinson (2005), Chen et
al. (2008), Unwin (2015), Healy (2018), Kirk (2019) ZA MBIz, £, &b
— I E R AT L (information visualization) (ZBI$ % SCiik & L TId, Tafte (2001),
Mazza (2009), Ware (2012) 2 BIHEhicw,

4) #HEFETV L 7IZD0TIE, B1Z1E, Chambers and Hastie (1991) 2B &7z,

5 BERNT — FHTIC D0 TiE, Tukey (1977), Mosteller and Tukey (1977) A &8 X
Nz, Fio, BRINT — ZBITIZ OO0 TORED Xk E LTiE, 42H (2016), Wick-
ham and Grolemund (2016), Bruce et al. (2020) H4A2 B Iz,

6) Wbwzs, a7 575 2REMEE (Cobb-Douglas type production function) @
HEERIE &2 % (cf. Cobb and Douglas, 1928).

T RIZ2WVTHE, #lZ 1, Kabacoff (2015), Hii# (2018) 2B hrcl. wk, A
F& T R version 4.1.2 (2021-11-01) ZFIH L T 3.

8) T—FERRICHARAS, SHIIHHNT - RITTEEA TV 27 MIAWT 2 TRIZT—
%57 ) v (data wrangling) F7<3Hiz5 7)) v 7 EEh S (cf. Wickham
and Grolemund, 2016).
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BB EILEST, TORYMEOKIEAERIICITS (VHD. 51T, ¥
M E S I AR ELTRA L ET VE I n A2 Y a v T —%
ICUMTREDBEITE-> ThkRERAE (VHD, Z0EFIVORIEE

TE B LIEMEEPERECCIE BB IC X > THREES 2 (VIHD. 726,
W ECE 7OV DR & LT, IERMEITMA T, I mikicEd 5
bDONBROMNREIRT S, RRETE LT, Azl L COREETS &
EEHITABOBEL LIt TG (VD).

FHRZE, ARAEMER L2 2 — 2B ((HFA) &F 4 L7 b -
77 AV (8% B) #5525 L &1, =55 7Y V7 ([H8RO)
® EDA OFITICHIA SN RDOZAZ Y 7~ (8% D) 252 T35, i,
ARG, FHEAEEWIZE (reproducible research) DS M SMESINTE D,
Sweave & make 12 & 2 By A BK (dynamic documents) 12 & - TTREL
PEEMBREL TS ((HERE). 1, K3It525 X512, KREEMEKT %
TR, T48bL, WL 2oF—5 5070 v, BRINT — 5 @,
BN SCEAE I & 2 HEHIOHEN « JE DA KT TOLKREFIBIAGENE & L
TEITLTOWAS, 51T, BRI T 2 RESITICRIH S 5 i (fF
BEF) I FR A (8% G) OffifmFHNE B T 5. IxihIC HREM
SFICBT AWM ES A TS (R HD.

Exploratory Data Statistical
Analysis Inference
Y d

File [preprocessing a
J. W. Tukey Decision
(1 977)

Reproducu ility

X3 :EiE, F—550T7UVT, RRNT— 5B, BETEER - REORN

Raw Data
Set

9D AW THR-IT—FET—IRX=—20SHIH LIRS T, RICHEAIADE T 7 1 IVIE
L (CSVT 74 EloTWWB 720, $ERIETLEE (preprocessing) % L% E L
W, 7538, CSV (Comma Sepelated Values) 7 7 AV &iF, HHE (75 L4) Maa
VRO DTFAMERDT 7 AV THB.
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o M%s—%

TR 7= (K1) &, REGEERRGFE— (LUF [HREE—ER )
L) EdZE (—fkHERALD) 2 RN &9 B ARR (3 HIRER )
K&K MBT—5TH 5.

® 1 B NEEDS i1 7 — 9 X— X ol Lo RE—S EISEEQMET —
5 (&7 — 542124505 SEERD 104 % )

1

2

3  KYOKUYO0000001 1991-03-01
4  KYOKUYO0000001 1992-03-01
5 KYOKUYO0000001 1993-03-01
6 KYOKUYO0000001 1994-03-01
7 KYOKUYO0000001 1995-03-01
8 KYOKUYO0000001 1996-03-01
9 KYOKUY00000001 1997-03-01
1

name ymd sectorl sector2 sector3 ac sales employees assets
KYOKUYO0000001 1989-03-01 2 35 341 1 213409 873 86649
KYOKUYO0000001 1990-03-01 2 35 341 1 207862 855 76786
2 35 341 1 202573 846 74061

2 35 341 1 199227 843 68312

2 35 341 1 184988 851 67760

2 35 341 1 164324 879 63693

2 35 341 1 173803 1029 61692

2 35 341 1 175202 1023 63287

2 35 341 1 183640 1000 65883

2 35 341 1 176022 976 62766

0 KYOKUYO0000001 1998-03-01

ZIT, ZBIILUTOE > HBEDTH B

name
ymd
month
sectorl
sector2
sector3
ac
sales
employees:

assets

: A+ HFEa—F (18724h)
s REAEHHE (19844 3 HIN~20204F 3 HIHD) M D37T4:43)
s IREHE

HEEEM T — F CRED (1. ®E3E, 2. JERESD)
AR —F Oh28) (HexHZR)
H#EEM T — F Uh3ED (RFH8xH 2K

2 RAPHEUE (1. HAZGEHENE, 2. KERME, 3. [EFRREHEE)
: e b (BAL: B

B (HAL: A

: AEEGE GRAL: HHMD

IOF—%1F, MBT—7 MY X5 4 SKWAD (&, 2021-a 2R) @
NEEDS W # 7 — 7 filigELFH L THohicdb D TH D, FEED
F=SWERZEDT V7)) 7O TRE, MfERCEsHEanZL, FIH



6 o E AT
TET =S OENBUTOLITEDTH S :

=5 o]

Ve T—5 @%%"] N
name ymd sectorl sector2 sector3
Length:42124 Min. :1984-03-01 1:24467 23 : 4864 704 : 3974
Class :character 1st Qu.:1998-03-01 2:17657 71 : 4282 262 : 1281
Mode :character Median :2006-03-01 43 : 3876 210 : 1210
Mean :2005-01-27 21 : 3564 225 : 1143
3rd Qu.:2013-03-01 07 : 3502 071 : 1091
Max. :2020-03-01 41 1 2603 224 : 1033
(Other) :19433 (Other) :32392
ac sales employees assets
Min. :1.000 Min. H 239 Min. H 2 Min. H 190
1st Qu.:1.000 1st Qu.: 37351 1st Qu.: 855 1st Qu.: 40829
Median :1.000 Median : 90934 Median : 2077 Median : 93436
Mean :1.055 Mean : 398566 Mean : 7590 Mean : 523575
3rd Qu.:1.000 3rd Qu.: 257905 3rd Qu.: 5625 3rd Qu.: 279574
Max. :3.000 Max. :30225681 Max. 1384586 Max. :295849794
NA's :36 NA's : 1058

#£1THZSL2T7—71%, RIS T — % (ongitudinal data) 72
133 )V 7 — % (panel data) EFFIENEHDTHS. ZOHDT—F (T,
BEH DMK (2 2 TREIE—E RERE) odd 2 Ml (e b, EEEH,
BREATLE) 2 QREIIZE VLT REFMICBIILzb0TH D, RHEH
(2T, WIE—&B LGSR 2R « 2ZM O mfi)» o FHA Uikl
ELTHOoNIbDTHA.

m >—%%R1t

ARETHR O MBET — 1%, KR « ZRGSEB O 5 %208 F e
WF—2THBDT, ZOHHMLIZIZEEZEROZNZNOME S L < I3
DEEPSDUTOL BT oy NERBIEREEZ S ¢

® T~ TOBMOHRS 7 0y |
® % 5 L 7 4O A O 7 0 o b
O I D fiid 5D 7T\ v b

UTicZhoo7ay b2FEBRICHI ZEILL->-TTF—7 O L2175
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1 BT —& 8R4t

T — 5 OB EALE A B 12D T 2R 7o v b
(time-series plot) Z#i{ T EMIRDERNBEDOTH 3. K4 DLEDFIIE,
WEA18724E D 2 DD FE I, WEERE, EEAT (X&) i sz
NZhOBIEZREHIZB LTI TOR0ESDTH D, KRTHES
Fe b, WEAR, GEGIOET IR0 Toy MIBLTEIREIAT
WA EFHEHICHET 5.
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AAAAAA

uuuuuu

ssssss

count

4 RE—HLEEEOHMBET—5DRHERIITOy PEER M S A ITHID
EXT, (0,1, ,1, GB,1) FJowsitxtihddrToy rE, ZnZh,
BaDiEEDTLEE (sales), EEEH (employees), EEEF (as-
sets) BRI Tow bTHY, (1,2, (2,2), 3,2 7Oy JIZxtix
570y M, 20203 BEiCTREAEERE L, ElE (BER &£&o
EEER NS AL (SR THB.
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COMMPS, FEREGESHD [BIBOKREZ] RENMFET S 0D
MmN, 27 =IOk, ZhUNDOREIZOVTOEFNDOND S50,
iz, G D 7evy 7 oREGHORRII oy FEAB L, 3005kMICE
RO EPE G 2R M (HABED 220144E0 SHFEET 5 2 Ehtb
A, O EMS, RUiIcbi - T, sebiE, EEAH, GG
NENITH LT, BEALRSMBER2FE > Enbhs, £, 2MHEIICDH
7o THMBT— I MEZ SN TV AERENDZDITHLT, MoHLDOHEEIC
Lo THUM LT — I DBEZ N TR WRENGFETE I Eb b3S,

2 ERMF—& AR

REOMBT — 7 WAERMPIZED LS ITmM LT a2 nErH(d 2 &
EHZB. Tbb, RKAEEELKEEORNEROSMIREEZ LT 5
IOtk RE T oy NEHZ A, —#IZ, HARFETHIE L d & THAEN
T AR IT-> IR ELTHONET—F 3/ n R Y a v T—%
(cross sectional data) % 7z (3l (M) 7— % &FFEN, AFRTH-> T
BT — 5 T, Wl & Z1F20204E 3 AW CTREE U 7oA ps Ay 75
JaAvyvaryr—4Thb. K4 (1,2), 2,2, B,2) 7uav 73,
PRE—E LIS RO ME T — & ORERSI 7 0 v MZE 0 T20204 3 H T
RZEMELICS ETOT =5 03kILEE R b7 5 LTH[ffLL7cd DT
bbb, ThoDoTay bho, KETHE-> THEWET — 2 13K 5%220204
SHWITHEHET 5 &, ERIFIZHICEAK I (right-skewed distribution)
IZHES T EDbMN B,

wiz, 2EBMTOREMMIZHNS2HIZE, 2HEBOERITHT 5
iAo RCiE L 7oy b (M5), $bb, WM (pair-
wise scatter plot) F 7c (ZH AT IKFTH (scatter plot matrix) 37 2§ 75 1% %
525, M58 29 XTOBAK» SHBEMETT -5 08 [H%E] LT
BOREDOHNIZEI AT T8 K ->T0BIENhDSE. ZORE
BIEBOEA N FLDEXICORONIT - DESD 2 IRITTMETEZ
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5 LEIWTES.

sales employees assets

sefes

zzzzz - Corr:
0.809***

soako|dwa

e o e,

sjesse

nnnnn

b I REE—ACHITH2020F 3 AHIREDEEDELS, RESH, EES
D*FEEHE

ol
-+

X5iT, SERMTOEMZEZMRND DI 3KICEAX (three-di-
mensional scatter plot) Z#fi< Z &2k > THITTX 3, 6 1320204 3 A
WRFL oD B, EEBR, EEAICHET 3 3RTHMmKTH 0,
A EFBRIZ, Co7 oy S bEEMETT -0 [HE] LTk
DIFSMOMNIEZATIE (B IR ->TWB I ENDLDS, ORI
T—7DEA%E JRILTRAICEDERB T ENTX S,

INSOFERMNS, 20204E3 HITHEE L7 u Xk s v a v T— 71,
RS CREEE2S D, RuhoMh 2 Il oW TUREEICR S [EAKSG
Ml W7D THSZ Ebhotc. Hil (2014) TH, 201243 A
RED R L EEOMB T — 7126 5 [ ALOFE S & U RO K
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EnHZonhTEBY, SAENRBLTLT—7D CGEAICHTS) /it
MAEMIZZALL TR NS Ebh b,

3 BZEMMT— & FEHRIE

employees

0 1e+05 2e+05 3e+05
| I | I

3e+07
R}Z.EGH}?
o

e+07
4307
(-]
e+07
° e+06
250408 ° N
2e+08 ° o ° o
1.5e+08 °
atet08 > g0° ° o
5e+07 0 00 © °
0
F6 : RIA—ERICHIFTB2020F 3 BHREDOEEDTE LS, KEEH, EESE
D 3 RITHHH

INETOERR, 77— OWHIESHER & H 2R TORER (ZZRH)
DoHTIRBL 2 HEZ AL T 2 6D TH - 72ds, ThooBlbEZmME L, K
IR 7S HER IS E S RN (2D ORI AEWIETIRA 5 Z ENTENIE,
Wil « ZER] O WIHEN 5 7 — 7 ORI Z LIRS 5 & EMA[REL LB, 2O
CEEFEBTBIHDDO—DDHIEELT, T—FD/NTIVF v — " (bub-

10) —%ic, WA, 248BTF—5 42 ry Pl bEOWEEIIvy EL 7432 &Itk
THHULT B HETH M, NTIF+—hiE, E5I1269 —DOERICHT 27—
SOMlEEORES (HOKES) ITxv EVI/TB2LIC&-T, 3ERTF—F %
WYL B DOKE T T T4 v 7 ATH B, LW, N7 JA) O LS BERD
BACEHICHi N Bl EBbh 5.
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ble chart) OWRE7SHER BRI #HLT 5E— 3 v F +— b (motion
chart) 2% 5. O[O FHid, BEZLIC & b7 BRI 5K
MAEHDLIEMTES, E—VaryFvr— bEHIDIT, AFETE, RO
ggplot2 /X v r — Y & plotly /X v 7 — V&P T 5 HikEFH LY., 2o
At (M7) 1Tk -T, Hil—H ESEEOME T — 5 Ol « L8 %I
M- BRI ST 2 2 ENTE, RERCHELOREOMBET— 51
BLTZVoZEHEIEH 2 bOORERIZE T 2 ESHEFF DG ITRE
AL Z & 5 T2,

4 FIRIENDEZONTIRE

INETOT— 7L OFER, 7— 5 3EAEFFDO I EARB I hichs,
C OTEH AR U TR I b &3 CHEHHEN o fEl e 7Y v 7 &1 -
Th, WELHEREHGS ZEEE LY. CoOMBEERET 57201TiE, HE
(2014) THIEMENTWBE LT, F—2iTx LT (ogarithm) % &
52ETHD. DI EITLST, FHAMED/NSZIENILRE N, PDOKR
SIMEMNEMINS T EICE > T, WMITESIF 5 & (symmetrization)
MTEBEEEMH 5 (cf Tukey, 1977, Moster and Tukey, 1977, Fox, 2015, Fox
and Weisberg, 2019). O &SI/ b, ThFETIKEZI ORI 7oy
MEEX 7T LH (K4), A (K5), 3&k#m (K6), €—
VarFe—b (W) ZHERTr— VTR EB LN, ThEh,
K8, 9, 10, 11TH 5.

1) HiaE (2014) TR, E—¥ 3 v F+r— b EHL2DIT, googleVis /Ny r — VD gvis-
MotionChart BI¥ZFIH L T 7228, Adobe Flash D% R— METIZE L, F
JAc&m{tm-7e.
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sectort
36407 alpha
employees
1

2

26407

sales

0et00 sers 20408 3ei08

assets
Play

K7 : ggplotly CLBERIF—IWICHIFTE2EEDTELS, HEEH, EESHOD
NTIWFr— b [Play Ry VEI V9 I FTBEICE>TNTILF v —
b DOEREIME BT B ICHRILTE S

175+ =
1
150
F125 &
K 2
] g
5 5
2 K-
100
75-
50- | ! ) ",
0 W 3 120
count
1258
10-
100
8 8
8 8
g g
k-] E-]
s g
£ £ 78
kA kh
5 5
2 54 o
50

50 100 150
count

1
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1111 |

1600 2000 20 2020 5 160 150
ymd count

K8 : HIE—H LB EOHRBET—4 HHXTr—I) OBRIT7Oy bPEER
FIS LA TRIOERT, (1,1, (1,2), (1,3 7Oy JICxEdTs 70y
ME, ZhZEh, BAOLEDRLE, RHEXEH, BEESHONHRT—
IVOEBRH 7oy bTHY, 2,1, 2,2, 2,3) 7oy yIicxticdd T
Ov b, 2020E3 AEIDBEEEEL, HHE (BER £Lo7TesE
DERMNISL (5T THB.

log.sales log.employees log.assets

3

Q

@

4

@

)

o)

@

Corr: é
0.869*** =3
3

3

a

&

Corr: Corr: o
2
0.924 0.815 &
@

K9 : HiEE—ERICHF22020E 3 AR EOREDT LS, REEH EEAF
DXIEAR (A —Ib)
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log(employees)

8 10 12 14 16 18

B0 : REE—ARICH 52020 3 AHARBEDEEDE LS, RESH, BESF
D 3RTHHBE (T —Ib)

sectort

alpha
employees
1
2y
5= i
K il
g Y
00 -
10 20
log(assets)
Play
2020

DN E

K11 : ggplotly CKBRI—HICHEIFILEDTLE, HEEH BEES
(WFNBXIERT—IV) ONTIVF+— b

oy
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NS OuHULDFER D S, A — VDT — 7 O3 k& T RAEZAL
ZEBLUTH, MRS T &b, (LR EMSHEN—R &
UTHEIET Y V7 EITH) S EMBIBRERMTH D EHFZA 6N S (Hul,
201462, L Lans, didmK (K9) Z2ERELS A5 &, 4R
HTHAICEATED, FHEESST (log.assets) EXREGE LE (log.
sales) OWAHK ((1,3) 7mv7) id, HAEEZLTHWEELS KD b,
AT ok kT [Efh] (slan) LTHWBLI18hHB I EMNTES.
COXIBHEELOHMEET ) VT B 7HITIE, Azzalini (1985) %
Azzalin and Capitanio (2014) 12 & - THRB S W eI HMIRICE T 5 4
HEFATEILETHB.

KEGLIFE T, Tukey (1977) 1I2& % EDA OSIZALE, Zh o Dn[f ko
HRAESEZTHRETET Y V7 %179

IV 022723 0F—91CxdBEIBETIVOITIED

COHiTIE, MEBET— 270Xty avoBlEhSESZ, KON
JHETIVEXLTIED S, ZOBE, Frsi320204F 3 HTREIET 5.

1 ERBEEFINOHTIED
e 5 220204F 3 HWITRHEIE L, 1EH#IE (Normal Linear: NL) €7 )V
salesi—BotBiemployeesitBassetsite, € ~ N0, &) 1D
/O RAv7varvTr—FIlHETRDS. 1KLL, i=1,...,n (=1329) T
5. EBRBIEETIVIZE T 5 EIFEE (regression coefficients) 5o, 81, B
Zi/NEFEHE (least square method) 12& » THERE L, £ D/ EH FHEE M
(Least Square Estimate: LSE) % 8o, 81, B: £ 2 &3 5.

IERIRIEE TCH T B R B OHEEH RIIEK 20 LI 1ItHZ 61 5.
£ 21281 % ‘Estimate’ DY H/NEHEHEMZEZ L TE D, Std. Error’
D F i fEHEGE % (standard error), ‘t value’ D545 7 4 —fii (¢value), ‘Pr
(>It)” OFIRE — 1 (pvalue) Z£FKT. ZOFRN S, MRAEIZT T



16 o E AT
S%HETH 5.

K274 —RBREXR: ERBEETIDES

Estimate Std. Error t value Pr(>1t)
(Intercept) 55239.8301 22131.1163 2.50 0.0127
employees 37.2486 0.8618 43.22 0.0000
assets 0.0255 0.0027 9.35 0.0000

PEEEH (employees) EE AT (assets) ZHMHEH &I 2L Tl
n:=Bs+Biemployeest+B.assets
A 2200 I3 BEERSE T (population regression plane) Td % 25, Z D
MR = i/ NEFEHEEE T B S h A T
in=RBo+F employees+pBrassets
AEA R (sample regression plane) & FEIEh, FEERIZUL PO X 912
Ezons .
N —505239.83+37.249employees+0.026 assets (2)
B1212 3 KT ISR R PR E v/ T ey F 252 5.

employees

0 1e+06 2e+05 3e+06
| I | I

X12:20205E 3 B RE D EDHB T — 5 D IRTHAR L EARREER (F
HIEETIV)
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i, COETINEYTIIDI L XDORESMOHEENM L, ¢°=T761146.424
THAZGON, ERKEBHRERERARERMIUTOLIICHEZ SN
5.

R*=0.6754, R*=0.6749

RERHHI68% E NS FERZE ED LS ITH 2N HMDOSINBEZAT
H55, HI2OEANRFHEZHEST 2L, YTREVDECT—FDfF
ERfERHESNS. 2O &) BIRMITBWT, [BVFZH (regression diagnos-
tics) %475 Z NSRS B (cf Chatterjee and Hadi, 1988, Fox and Weis-
berg, 2019). KI13iZMEFEZM DD DEREDKIED Ty FThHhb. Th
DT Ey bE, BEICMT B00E 6 ~ N©O, ) & WS 5 72 1R
sha? fislERchEzohi (,D) 7oy 7 icxnd 284501 0T v

Index Plot of Residuals Normal Q-Q
o T o ©
8 s o | TOYOTAMOTORO0001353-20
o =3 N
S - b=}
o 3 ) 2 o ENEOSHOLDINGS0031630-30
T O o e =
2 7 © %> B
'g o) 0 08 N o 4.
€ g1 5
© —
g - ol %°
8 T T o T ? T . : » OJAPANPOSTHOLDINGS0038793-1
0 200 600 1000 3 -2 -1 0 1 2 3
Index Theoretical Quantiles
Residuals vs Fitted g Density Plot of Residuals
— TOYOTAMOTOR0001353-20 %
- a
‘—'g ? OENEOSHOLDII;GSDDSWSSO-S é ©
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K13 : 2020 3 AEAREDRIT—ELIFLEICRAT IMET—FICH LD ER
BEETIOIETEIDHERICH EICEEICETSKEDT O Y b 11751
ETlEzZ, (1,1) 7oy sy  BREDA YTy IR TOy b, (2,1) 7Oy
U HTESEILTIEEND Oy b, (1,2) 7Oy Y BEDER Q-
Q7ow b, (2,2 Jou ¥ BREDOEBELIN-BERBHOT O b,

12) BRFZIZEHEBN T E 07w, WIBd 2522 FH U TREDIRE DRAEATThN 5.
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727 ay M oid, HMIICREREREOFESER SN, 2,1 7oy
7 OB TEODMEITHT2EED 7oy MiE, [7 7 IR (fanshape) %
AIHEREL - TE D, BEOAH—FHEIENERH SN S (cf. Cook, 1998).
2501, (1,2) 7oy 70KREDIEHRQQ Yoy e (2,2) Tav 7Dk
ZOFL SN EEBEEO 7oy b5 RSO ERENE2 DN S
BREL>TO S,

2 ERBREZDLOEXMYETIDOITIED
IERBIEETIV (1) %220204 3 HHIREO M T — 7 12 T kiR
Mo, TOETIVEHEYEFFTONRCOI ENI EBbh-T, £IT, §Hi
WTHZ oIz X 2R RICHESOTHEFET Y V7 %2175, UTO
EFNVEUTREDZ I EBRESNS -
sales;=rXemployeesi Xassets*X€;, € < LN(0, ¢®) 3
ZOETIVIE, —fRiCi3FEET IV (productive model) EFEIEH B, ZZ
T, MASBAEOERS M LN(0, 0°) TH 5",
FEETIN ) OWMUOMPAELSZ LTk TERBIEETVELT
LKBITE 3 !
log(sales,) =a;+ailog(employees:) +azlog(assets,) +log(e),
log(e) ~ N(0, 0*) @
ZITE, TNV 4) ZIEHEZEEZ S DWXEE T IV (doublelog model)
EIE3 AT TOVIC BT B IRAREL a0, i, o ZIR/NERRIC K - THE
ELIebDE A d,d: EBL E, TOEFIMICET BHEEHRILIO &
JiIhzons. ZoORENS, BRI XTI BHEETH 5.

nn

13) 7V ) &, a7« 575 2R (cf. Cobb and Douglas, 1928) Tb 5.
T, MHEOEHSGHIC LT, #IA 1, Crow and Shimizu (1988) &I i,

14) W E TIVIE, BIFECENER EOKA BATAHLIDOIBHINTELDT
H5. FIZIE, FHERFEFEANOIGMIZ OV T Klein (1953, 1962), A#F~ DIt
122 TiE Rao (1973) £ hicuo,
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£3 7 —RER ERBEZ S OMMPET N OBE

Estimate Std. Error t value Pr(>1th
(Intercept) 1.6819 0.1033 16.28 0.0000
log (employees) 0.3522 0.0157 22.37 0.0000
log (assets) 0.6106 0.0148 41.35 0.0000
EENEIE R ATTIES
Now=0do+adlog(employees) +d-log(assets)
=1.682+0.352log(employees) +0.611log(assets) (5)

THZon3, KIAITHE Ay — IV THEW T 3 IRGTEHAT KNI IEMEE A & >
W TV A S TIID 7 & & OEARNFEEm v 7oy b &5Z 3,

log(employees)

18
16
14

log(assi2)
10

X14 : 20205 3 AHIAEDOCEDOMBET —F D 3 RTHHER (R —Ib) &
EAERER (EXHET IV ERBEE)
COETNENTEIDIEEDORESHUOHEEM L, °=0501" THZ S
M, RERKEBREFERARERBEIUTOL I ITHAZONS !
R*=0.8932, R*=0.893
o DRRITENT, RERDBKISIBAMETE D, X140 FA b)) fH
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Mo b, BTEFOEMELTHWSZ bbb,

Index Plot of Residuals Normal Q-Q
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15 : 2020 3 AEARE DRI —ELIJFLEICAAT IMET—FICb LD @Rt
HEFI (EREE) OHTEIHBERICHLEIKEREICHATIRENTO Y
FrfTHEKXTIEIS, (,1) Jovd  REDA VT VX T Oy b,
2,1 7oy ¥ ECRADELCHTIEREZENDT Oy b, (1,2 F7Oov
BRENEHRQQ7Ov b, (2,2 J7Ouy  BEDOERLIN-ZREREK
N7 Oy b,

ez l, WfEZENcBT 2 7oy b (K15) o, EOLOEET O
T— 5 DIFEDEf s B, —fRIC, RENH s T -5 2T 572005
i3 R 2307 (sensitivity analysis) & KiEh, HHOHBERL 7o v bR
EINTHE FHERFSR). 22T, kbERNLTEDOTHS /Ny MH
(hat value), A F 2 —7 » MLEEZ (Studentized residual), 7 v 7 @ Bk
(Cook’s distance) O T v 7 27wy b2 522 (K163K). Zhoo
REEZBIMICER L b0, £4THbB. ThoDOFHRN S, JAPANEX-
CHANGEGROUP0075107-3 (HAHL Gt 7' )V —7) I8k b1 D7 —
5 THY, KT, JAPANSECURITIESFINANCE0070514-1 (H AGEAR A,
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Diagnostic Plots
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16 : 2020 3 BEFREDOHRI—PLIZEEICRAT IMET—FICH D<A
HEFIN (ERBE) OHTEOIBEORIFEHE (RESH) OHD
Jowv b

JAPANPOSTHOLDINGS0038793-1 (H A # ), JACCS0001710-1 (¥ + v
7 R) DEENHRN EQERTE B,

x4 ERRE (BRESH) OfHOER

StudRes Hat CookD
JACCS0001710-1 -4.23 0.01 0.04
JAPANPOSTHOLDINGS0038793-1 -3.33 0.02 0.07
JAPANSECURITIESFINANCE0070514-1 -6.63 0.04 0.54
JAPANEXCHANGEGROUP0075107-3 -7.19 0.04 0.73

NS DIREUI DO TOMBERFY 28k F I 52 548, i3 Chatter-
jee and Hadi (1988), Fox and Weisberg (2019) HAx &I/,

15) LWINbLEBRIBEORETH D, Fe lm ERERBUTH U TEERIMNELIREL
BETHLIENJEDNS.
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VU LOBRESTOWRERN S, ChoDTF— 7 E2RER D E LTI R,
FEFEHBEZ SO ET VAN TRD S, HHTROOHTEIEEL D
Loithziohs.

KL T4 RER FENOHET—IBRERDERREE b OB

EFIDBE
Estimate Std. Error t value Pr(>1th
(Intercept) 1.4258 0.1009 14.13 0.0000
log (employees) 0.3055 0.0155 19.70 0.0000
log (assets) 0.6643 0.0148 45.00 0.0000

CORERS, BUMEREIEIRTHI B AERETH 5. BEARBYRT-mIL,
Nowag= 1.426+0.305log (employees) +0.664log(assets) 6)
THZ SN, MITIOHE R — )L Tfifivde 3 ot BRI M EE 70 (GE
M) MR E SRR FHEM W7oy hEHZ 5.

log(employees)

17 : 2020 3 BHREDCEDHBE T — I D I RTEHAR IR Tr—I) &
EAORTER @XHETIN  ERBE, BEHOHEZTF—IBRER)

COETIVELTRDI & S ORBESFWMOMELMIT, =047 THZ S
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h, REFRMEHIEFERSRERBBUTOLSICH5AS5N5 !
=0.9029, R*=0.9027
CORERITBNT, IRERDPKINBAL TIHITHEZ ENGh b, £z,
E%@Wa%?%fn/b(lw)mb%&< IHEETNERE om0
— IR EFEL .

Index Plot of Residuals Normal Q-Q
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18 : 2020 3 AERE DRI —E LIS EICRETIMBET—9 EEINHD
F—YRBRER) CHETCHEIHET I (EHRBE) OHTRIOBERICH
EOKEREICEATSREDOT Oy b I ITHEKXTIELC, (1,1 Jovd
BREDAVFyIRTOy b, (2,1) 7099 BTIEIHEICKT EEE
7Oy b, (1,) 7ow s BEOFRQQ 7oy b, 2,2 JOws ;
BEDOESLINBERHENTO v b,

UL LEAS, BURZEHo 7oy b (K18) I8 2HEDIEH QQ 7
Oy bERSE, EEIEOES TIERSHEIZNE > TO B hEEMED, &
DO EMSERAEDIERIEREDLDN S, Bk, ZoHRF, HiE (2014 TH
BN, HERPATITH -7z, ARETRE, ZofEITH LT, HiE
(2017-a, b), Jimichi et al. (2018), Hua&, B (2021) T - 72 IE 6B E
(Skew-Normal: SN) 4317 2 JEXI#E 7 + — (Skew-t: ST) 434 25 D JE 6t ¥ 43
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IS BAEARE L ETIVICE > THPT A EEEZ B, BB,
BRGSO mOMBHEHHELZ 208, FH/llld Azzalini (1985) < Az
zalin and Capitanio (2014) ZZ& B X7z,

3 IEXMMEREEEZL DOENIHET IVDOHTIED
IERERZE % DM EE TV (4) DR %2 IEPRIER ST E L
TUTOETNVEZEZS .
log(sales) =ay+ailog(employees;) +a:log(assets,) +log(e),
log(e) ~ SN0, ", @) ©
20204F 3 HWIIRE D F = o105 5 b0 ZHIER LI DIZET IV
(D ZHTRDIFHEREXKEICHEZ S
x6 tFy MERER | IEXIMERBREZ S DAY ETILDFZE

i

estimate std.err zratio Pr{>Izl}
(Intercept.DP) 1.0715 0.0954 11.23 0.0000
log (employees) 0.3530 0.0161 21.97 0.0000
log (assets) 0.6259 0.0147 42.60 0.0000
omega 0.6447 0.0231 27.94 0.0000
alpha 1.5972 0.1712 9.33 0.0000

6 1281F 5 ‘estimate’ DFNITIF, R AHEEM (Maximum Likelihood Esti-
mate: MLE) 85250 THD, £TORRMEHEBHEIERIIL->T05
ENDPBT. ZOKREN S, BEMEARDEE (FAIE, HiE, 2017-b,
Jimichi et al., 2018, Hui&, [k, 202128 %K 5 &,

Towsnag= (@o+@b6) +dilog(employees) +dzlog(assets)
= (1.0724-0.645%0.798 X 0.848) +0.353log (employees)
+0.626log(assets)

16) 22T, ¥EBHDd 55— I1E, JAPANEXCHANGEGROUP0075107-3 (H AT 3 [t
7 )b —7), JAPANSECURITIESFINANCE0070514-1 (H AZE%4: /), JAPANPOST-
HOLDINGS0038793-1 (HAME), JACCS0001710-1 (¥ + v 7 X) TH Y, LIFD
FEHTRINSDTF—yEBEESIh TS,

17) ki &R L E R OMNEMHEE Ic >0, Fl21E, filE (2003) 2l Ehizu,



RIC & 2 R T — & fiftfr & i8I REDFSE 25

=1.508+0.3531og(employees) +0.6261log(assets) €))
L%, 22T, b:=/2/m 6:=a//1+a TH O, KINTHB R — )T
7o 3 IRTTBAR KNS HHECE 7V GEARRIERERZE) 24 TiEDic LD
BEARYRTFmEfiWc Ty V252 5.

log(employees)

4 6 8 10 12

18
16
14

log(assdes) I
10

19 : 20204 3 FHABOLEOHMBF — 5 0 3 RTHAE R T — ) &
if@ﬁ$ﬁ(ﬁﬁﬁ%?w:#ﬁmEﬁﬁﬁ,%%ﬁ@ﬁé?—&@f
RZWIcBT 2 7oy b (K20) 25, PP 7oy Mg
7R AE) M OTEEEL T B 2 Enbr b, ETIVIRESHOMEZRZ
ENTWRNEBZSONS, BB, Thod7ay MIFHsH 2 LE:
H#7% (centered parameter (CP) residual) 0N & N 7o SRR 4
(scaled direct parameter (DP) residual) 122 T, Azzalin and Capitanio
(2014), Jimichi et al. (2018) BRI iz,



26 Wow GE AT
Residual values and fitted error distribution P-P plot of (scaled DP residuals)"2
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K20 : EXIHER B EZEZ D OEMIHET VOIS TROICHESEIRBHICET IS
Bo7oy b FIMEBHEZEOEX M S ALKEET IV (B, REH
BINTCEEBHEEEZED2FEOPP 7Oy b (R)

4 FEXRT 4 —BEELOEXBEFTNIOHTIED
HXRT 4 —REE DU TOMHHMET VEEZLS ¢
log(sales,) =astailog(employees;) +aslog(assets,)
+log(e), log(e) < ST, w’, @, v) €))
TNV (9) %20204E 3 HIIREOMB T — 7Y I TR O IHERERTIC
5z2%:

x7 £y MERER I FXNHT 4 —BREZHOEXNBETINOBHE

estimate std.err zratio Pri{>lzl}
(Intercept.DP) 1.0861 0.0926 11.73 0.0000
log(employees)  0.3211 0.0156 20.60 0.0000
log (assets) 0.6585 0.0144 45.74 0.0000
omega 0.4311 0.0279 15.44 0.0000
alpha 0.9671 0.1885 5.13 0.0000
nu 4.5650 0.6412 7.12 0.0000

18) JAPANEXCHANGEGROUP0075107-3 (H A5 7 )V —7), JAPANSECURITIESFI-
NANCE0070514-1 (H A3E%# 4 flD, JAPANPOSTHOLDINGS0038793-1 (H A5 1),
JACCS0001710-1 (Y ¥ v 7 X)) ETF =DM EAh T3,
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LTIXEZONTOAEENS, 2TORRMRBMEBEIAERIZE > T
5T EMNbns. TOREN S, BIEREARNFE (B2, HaE, 2017-b,
Jimichi et al., 2018, Hh3&, PR, 202150 %K 5 &,

Towstag = (@o+©b:6) +dlog(employees) +d:log(assets)
=(1.086-+0.431<0.968 X 0.695) +0.321 log (employees)
+0.6591og(assets)
=1.376+0.3211og (employees) +0.6591log(assets)  (10)
ZIT, ba=y/y/al((5—1)/2)/T(5/2), 6=a//1+a’ TH v, KL
R =)V THEW T 3 IRTTHAR IS WD ECE 7V GEIRT 4 —3178) 24T
EHic L EDEARBRFHEM /Ty FEEZ 3,

log(employees)

4 6 8 0 12

18
16
14

log(ass¥2s)
10

8 —f

21 : 2020 3 B REDCEDHBE T — I D3I RTHAR HEHRT—I) &

EALRER EREETI ST « —BE FEHOHZTF—5K
*t%)

MYRZHICET 2 7oy b (K22) 26 bEERSOI Ehbh b,
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Residual values and fitted error distribution P-P plot of (scaled DP residuals)*2
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(22 : EXIFRT 4 —BEE S DOEHIHETIIOHTIIOHICES BIREHICEAT S
ZBEOTOy b BMEBHEZEOER NS ALKHTETIN (), RE
FERIN-EESHEEZED 2FOPP 7Oy b ()

VEofEEr o, BHETIVELTE, T —EEEES> SO0

MTRFONINEWS T ENRTFREINS., B8, 2O EIZBLUTRKRD

INET TR MG R HEY  (Akaike Information Criterion: AIC) Tafffid 5.

5 WXIEETIVICEAT Z:ER

WEBNIOHET =7 R0 T =212, EREX (loglmx20200301.0t),
FEXRFRIERIFRZE (log.selm.x20200301.0tD, FEXHRT 4 —5%7 (log.selm.STx
202003010t) EHOTHBEFLELNTEBEEED, ZNENDEF I
T AR (X7 V) okt (dim) & AIC DEA £ 8I12HZ 5.

=8 IAICK : BABETINICET HHEK

dim AIC
log.Im.x20200301.0tl 4 1803.59
log.selm.x20200301.0tl 5 1773.74
log.selm.ST:x20200301.0tl 6 1693.37

COMERMNS, ERAWT 4 —HEE S OMIFEE TV (log.selm.STx

19) Rl R EH#E 12 D1 Tid, Akaike (1973), Konishi and Kitagawa (2007) % & 8
DI &,
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20200301.0th) kb RN C Etbh - 7z,

V 20Xt 23 0F—9I1Cx3935 I —FEHEZHOmMIIHE
FILDHTIIH

CINETOMAET I VI ETF—FADETREBITE->T, 202043 AW
REDOBEIIHTIMGET—5 (F7uxtryarF—4%) 126 LTI%IE
S DORERE GO LEEHNT 27200 ETF )V (EHMEE S OHNEE
FIV) PR TE 2. k2, ZOETFNOLTEDIZHET ZMEEZH D S,
R ITIERFR AR R IE LI b D, FRIIEAHT 4+ —REE2 DD
MEOHEYITHBZ Ebbh -7

—Ji, NTIFe—b (K23) 2R3 E, ¥ (hpEERM #icT—
FIlHBEOMBANH B ENbrD. BARIIZE, EFLV0 (Y] M
FEIZRIE > TWB I ENTRTE 3.

employee

15.0-

2.5+

log(sales)

#.5+

5.0-

log(assets)

Play

K23:E—2avF+— MTKB2019FE (20203 A) REDOEEICEET 58
BF—5DONTIVFv—  BEEERSFECHLEOOTESF LD
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ConBALIC X A TEMAERMA LIHETET Y v 7 Ok b HMIZ b DIE, &
I-EBEFMA L IcET VDR TH % (cf. Hil, 2014). = OFE, Hi%¥E
Mol (e H) o aBoig (333 2FIHT 5%,

ARETE, FI—ZEHEETNVIIANS I LILK-T, ETNVORBEELT
I EEFZZB.

1 ERBELII-ZHZLOEXIHET ILOHTED
log(sales,) =aotalog(employees);+aslog(assets);

+$6,0,+log(e), logle) ~ N(0, o) (an

:::f,jzlpu,m(:3wtcﬁb“l

L, e BHORMIIRT B L&,

0, BEiABHOEMICBS M & &

L33, nk, HEO—EMEOLDIZ6=0 T3, ZOEFIINEIMSHE

TIVICEMTRE Y I —EH-ELTEMLbDTH 5.

ZOETIVIZH B RFRBOMHER KRB IITHEZ 5N TS, §XTO
[RHARENT X g B RERS RN 5 W HE L VI FERTIRD L, FEAEDMH
IR EETH B ENDN B,

BEAIREE @D 3,

o= (@o+6;) +dilog(employees) +d:log(assets)
=(1.446+6;) +0.328log (employees) +0.675log(assets),
j=1,...,33 12
TEENS (K2UBM). 22T, 6,16 1T 2 R/NEREEMTH Y,
BEAR RIS B 2 60 j MO Y HOFE L g 2 &EnTE 5.

ij -

200 RoOBUE 2 B EVE L, GBI E O 5 bR EMITET 2 REHRMS 5 4LUT
EWDHHDM6%EFMED D, FITHMEINT ELX50DH 5.

2D &A1, SR oEAR, Ela— 2010 A xibl, 30841,
FRI—-RN 710 [H—ERE] 1THET 5.

22) &I, HREEMI— K35 OKpESE) & 37 GLZ) o6 3R REIR AR &0
ZRWL, ZOEIZBELUTIE, KEEEEZECRTIEERD, Theh, Sth& 44k
EWIHINETHY, ThoDERMOMEE LOFIKPEEL TS0 EELNS.
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log(employees)

K24 : 2020 3 B RE DX DHMBE T —F D3I RTHAR IR —Ib) &
BAREER AXYET I ERRE SEHOHET—IKE ¥
I-BHEO)

feEZE, j=20lE, ARREMa—F (h38D 0313 THHESE] =&

L, COEMIIHT AN FHEBUTOL I ICH5EZ o5 !

Towenie = 1446+ (—0.611) +0.328log (employees)
+0.6751log(assets)
=0.835+0.3281og(employees) +0.675log(assets)

B, j=1oLs, HEEMa—F (h48D o1 3 TEME] XL,

DERITHT 5 /EE 6=0 LERXRLTNDT,

Nowoos = 1.446+0.328log (employees) +0.675log(assets)

&35,

F = ESOWMHET IV (1D 224 TEDI & & DRESHOHEE
filiix, 0°=0351" THZ oh, REREE B HEHRERE A REREIZ
R*=0.9486, R*=0.9472
LD, F9B% LV FVIRERE L > T B I Ebh 5. BBk, BED
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EREERIBDICATRETHEIENS L, ZOEFIVOILENERHTH
B ENDbMB,

RO I FA—RBER FEHOHBF—YERER, EEI— FICHEL
282 —BHELOEIHRET I DIEE

Estimate Std. Error t value Pr (>1tD)

(Intercept) 1.4457 0.1012 14.29 0.0000
log (employees) 0.3279 0.0151 21.79 0.0000
log (assets) 0.6750 0.0146 46.14 0.0000
sector203 -0.6109 0.0852 -7.17 0.0000
sector205 -0.3744 0.1170 -3.20 0.0014
sector207 -0.4007 0.0602 -6.66 0.0000
sector209 -0.6599 0.0821 -8.04 0.0000
sector211 0.3779 0.1423 2.66 0.0080
sector213 -0.5954 0.1425 -4.18 0.0000
sector215 -0.4813 0.0849 -5.67 0.0000
sector217 -0.3707 0.0818 -4.53 0.0000
sector219 -0.3371 0.0713 -4.73 0.0000
sector221 -0.5810 0.0604 -9.62 0.0000
sector223 -0.5528 0.0595 -9.29 0.0000
sector225 -0.3677 0.1827 -2.01 0.0444
sector227 -0.2996 0.0720 -4.16 0.0000
sector229 -0.3690 0.1339 -2.76 0.0059
sector231 -0.6591 0.0853 -7.713 0.0000
sector233 -0.4608 0.0766 -6.02 0.0000
sector235 0.0300 0.1648 0.18 0.8558
sector237 -0.1147 0.1829 -0.63 0.5306
sector241 -0.0341 0.0629 -0.54 0.5874
sector243 0.3982 0.0587 6.78 0.0000
sector245 0.1112 0.0705 1.58 0.1149
sector252 -1.1824 0.0884 -13.38 0.0000
sector253 -0.4478 0.0813 -5.51 0.0000
sector255 -0.9716 0.0881 -11.03 0.0000
sector257 -0.3995 0.0949 -4.21 0.0000
sector259 -0.4390 0.1353 -3.25 0.0012
sector261 -0.5010 0.2094 -2.39 0.0169
sector263 -0.2975 0.0946 -3.14 0.0017
sector265 -0.3130 0.0934 -3.35 0.0008
sector267 -0.5217 0.1118 -4.66 0.0000
sector269 -0.2930 0.1521 -1.93 0.0542

sector271 -0.3440 0.0564 -6.10 0.0000
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Index Plot of Residuals Normal Q-Q
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25 : 2020 3 AEAREDHIM—EPLEBEEICETIMBET—9 EEIDNDH D

F— 9%%&)h%to(ﬁ:—%ﬁ&%oﬁﬂﬁ%rw(EEM%)@

a, n 7E| w7, E%@{/TJ?Z?FUJ k, (2,1) 7o J7 H5TiE

HEICHTIERENTOY b, (1,2) JOv s REOERQQTO v I,
(2,2) 7ovw ¥ REOFBRELESNIEERBHOT Oy b,

72720, Wmzkro 7 v b (K25) IZB8 T AEKADERQQ T v b

R &, BEOEREREDNS. CoZEMhS, (FI-—FHELKK

W) FECE 7OV S RBRICERZEME & U OISRl & fRat 4 5.

2 FXMMERBELY I —RHZLOEXIHET ILOHTED
FERPFIERERZE & 5 I —E - b OUT OB ET NV EEZ B !
log(sales) =avt+alog(employees):+alog(assets):
+536.D,+log(e), log(e) ~ SN, o', @) (13)
ZOEFVIT i%@%%ﬁ®ﬁi#%%iu CHZ %, TTORRMREIC
T BRERERD D BWEEE VR TEROD, 1ZEA LORRREITAE
BTharI bhs. BEEAKDYGFE B |
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fowsni = (@0 + @b+ 5,) +dilog(employees) +dslog(assets)

=(1.423+6;) +0.313log(employees) +0.687log(assets),

j=1...,33

XKI0: By FEBRER : &
EREI— FICHIELIZY I —EHEZ L OENHETIDES

NOHE7—5 ZRrER, FAMERREL

14

estimate std.err z-ratio Pri{>lzl}
(Intercept.DP) 1.6804 0.1025 16.40 0.0000
log (employees) 0.3125 0.0157 19.86 0.0000
log (assets) 0.6871 0.0150 45.75 0.0000
sector203 -0.5916 0.0843 -7.02 0.0000
sector205 -0.3975 0.1139 -3.49 0.0005
sector207 -0.4194 0.0591 -7.09 0.0000
sector209 -0.6836 0.0804 -8.51 0.0000
sector211 0.4044 0.1409 2.87 0.0041
sector213 -0.6096 0.1384 -4.41 0.0000
sector215 -0.4978 0.0829 -6.01 0.0000
sector217 -0.3951 0.0801 -4.93 0.0000
sector219 -0.3460 0.0698 -4.96 0.0000
sector221 -0.5944 0.0592 -10.04 0.0000
sector223 -0.5503 0.0583 -9.44 0.0000
sector225 -0.3920 0.1772 -2.21 0.0269
sector227 -0.3013 0.0704 -4.28 0.0000
sector229 -0.3832 0.1303 -2.94 0.0033
sector231 -0.6742 0.0832 -8.10 0.0000
sector233 -0.4674 0.0749 -6.24 0.0000
sector235 0.0622 0.1619 0.38 0.7009
sector237 -0.1465 0.1789 -0.82 0.4127
sector241 -0.0569 0.0618 -0.92 0.3572
sector243 0.4185 0.0579 7.22 0.0000
sector245 0.1267 0.0691 1.83 0.0667
sector252 -1.1702 0.0866 -13.50 0.0000
sector253 -0.4101 0.0805 -5.10 0.0000
sector255 -0.9880 0.0860 -11.49 0.0000
sector257 -0.3984 0.0926 -4.30 0.0000
sector259 -0.4630 0.1323 -3.50 0.0005
sector261 -0.5220 0.2026 -2.58 0.0100
sector263 -0.2931 0.0931 -3.15 0.0016
sector265 -0.3065 0.0917 -3.34 0.0008
sector267 -0.5357 0.1096 -4.89 0.0000
sector269 -0.3215 0.1479 -2.17 0.0298
sector271 -0.3311 0.0556 -5.96 0.0000
omega 0.4315 0.0199 21.65 0.0000
alpha -1.1235 0.1807 -6.22 0.0000
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TSN B (K265,

log(employees)
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EEEALRTEE (AT ENHERLSE, E2HOHBE37—
YBE, YI-EHED)

Residual values and fitted error distribution P-P plot of (scaled DP residuals)*2
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772U, o 7 ey b (K27 o, BTREDICHENH S &
b, IHMERRAEEINET 5 2 ER3MAEET 2 2 Enbins.

3 XM T 4 —BRELY I -EHELOEIBET OIS TESD
HXIRT 4 —FRBELEY I —KBE G DOUTOMNHMET VEEZLS
log(sales,) =as+ailog(employees);+azlog(assets);
+:2161Da+10g(e), log(e) ~ ST(0, ', a, ) (15)
CDETIVICY B R OHEEH R ERINTEA 5. X TORYRREIC
T BRERTRD D BWEEE VIR TEROD, 1ZEA LEDORYRREILHE
BTharI Ebns., BEEANREFE B (3,
fowsts= (Ao +@bs 16+ 8;) +ailog(employees) +d:log(assets)
=(1.294+6,) +0.293log (employees) +0.71log(assets),
j=1,...,33 (16)
TEIhs (K28,

log(employees)

16
14

Iog(ass%é)
8

(28 : 20205 3 BEAAHDEEDMBE T —5 D 3 XRTHHR (HGHRT—Ib) &
EEEABRTERH @EIRET I EAHT « —8E E2H0HE7—
SRE, FI-KHEO)
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RN Ey FEBRER  EEHDHBF— 5 EBER, EXNHERLES
EBEI— FICHB LY = —EHE2H OEMABETIVDBE

estimate std.err zratio Pr{>lzl}
(Intercept.DP) 1.3994 0.0992 14.11 0.0000
log (employees) 0.2929 0.0157 18.65 0.0000
log (assets) 0.7103 0.0151 47.07 0.0000
sector203 -0.6386 0.0730 -8.75 0.0000
sector205 -0.4065 0.0874 -4.65 0.0000
sector207 -0.4129 0.0508 -8.13 0.0000
sector209 -0.6632 0.0680 -9.76 0.0000
sector211 0.4766 0.1799 2.65 0.0081
sector213 -0.5904 0.1034 -5.711 0.0000
sector215 -0.4689 0.0695 -6.74 0.0000
sector217 -0.3939 0.0648 -6.08 0.0000
sector219 -0.3465 0.0607 -5.71 0.0000
sector221 -0.5556 0.0509 -10.92 0.0000
sector223 -0.5311 0.0518 -10.25 0.0000
sector225 -0.3804 0.1277 -2.98 0.0029
sector227 -0.2960 0.0603 -4.91 0.0000
sector229 -0.3521 0.1031 -3.41 0.0006
sector231 -0.6508 0.0679 -9.58 0.0000
sector233 -0.4527 0.0652 -6.94 0.0000
sector235 0.1465 0.1691 0.87 0.3865
sector237 -0.1853 0.1557 -1.19 0.2338
sector241 -0.0521 0.0527 -0.99 0.3226
sector243 0.4256 0.0538 7.91 0.0000
sector245 0.2249 0.0644 3.49 0.0005
sector252 -1.1080 0.0923 -12.00 0.0000
sector253 -0.3686 0.0929 -3.97 0.0001
sector255 -0.9689 0.0715 -13.55 0.0000
sector257 -0.3749 0.0768 -4.88 0.0000
sector259 -0.4068 0.1213 -3.35 0.0008
sector261 -0.5036 0.1396 -3.61 0.0003
sector263 -0.3494 0.0826 -4.23 0.0000
sector265 -0.4010 0.0887 -4.52 0.0000
sector267 -0.6023 0.0911 -6.61 0.0000
sector269 -0.2936 0.1146 -2.56 0.0104
sector271 -0.3051 0.0509 -6.00 0.0000
omega 0.2635 0.0138 19.08 0.0000
alpha -0.4575 0.1758 -2.60 0.0093

nu 3.7073 0.4264 8.69 0.0000
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Residual values and fitted error distribution P-P plot of (scaled DP residuals)*2
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(29 : 2020 3 BEAAHE ORIAE—EMLIFEECEHT MBS -9 KENDDHSB
F—IBRER) NFEHHT 4 —BELS I -EHELOEMBPETINES
TROTBEORIFZHICBET 2RENT Oy b BLUFMEBHEEDNE
RAMTSLEREETIN (B), REBESNICEESEEED 2RO P-P
7oy b (A&

Mo 7oy b (K29 26, BTEEDICHERRY7 500, &
B, EX NS LRI & 0B P OMERE%ZE (pseudo-CP resid-
ual) 122U T, Arellano-Valle and Azzalini (2013), Jimichi et al. (2018) %
I N,

4 F:-FHEFOEMIBETIVICET 5:ER

WEBIOH BT — 7 ERERIT, EHEZE (Joglm.x20200301.0tl.dum),
JEFRIE R (log.selm.x20200301.otl.dum), FEFRT + —i2% (log.selm.
STx20200301.0tl.dum) % ZNENMWE LIBE D5 I —EHE RO
ETFTNENTRDIEED, ThEhDOETNVIIXHT 2 B ORI E AIC
DIiAERI2ICHZ 5.
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RI2:AICK : ¥ —EHEH ODEMNMETIVICET SR

dim AIC
log.Im.x20200301.otl.dum 36 1025.47
log.selm.x20200301.0tl.dum 37 1018.52
log.selm.ST.x20200301.otl.dum 38 908.02

CORERN S, IEFRT 4 —BEERE Lc Y I —ZH AR O E T
)V (log.selm.ST:x20200301.0tl.dum) A5 & B Z Ebh - 7.

VI BERIICEHEDT I —EHEE OB ETIIOREM

INETOBERIZL-T, ¥ I —EHESOHWHHET VOB EE
PEAEN Tt LR EHNT 2 DICAHB D TH B EMsno7z. 22T
g, COREPBRELZMICH L TOLEELTHENE I DEMEET 5. £7
3, XvF<—7E07T, EBBEEELRELLY I —ZHAEFR DA HET
Vo (AD) RN T — 2 IR L TOETIVEEZZ S ¢

log(saless) =antailog(employees:) taxlog(assetsy)
+330:Dutlog (€) (1
C::T,i:L.“Juj:Ltqnut:L“”7”?&0,
L REEAR B0 TRE N FEHORMIIES 5 L&,
L0, REEAR (T BOTRE A BFHOEMIORS B & &
L4350, B, O —EEDIY 6,=0 LT3, ZOEFINIZBNT,
REFEHHEZBE (=t &FHL) TrBICRTEI70R®8IvarT—%
I LT, EALESE log(e) ~ N0, o) 200 L ¥ 3 —Z50% &t
HeTIV (11) Z2HTROHERELE L TH OSN3 ERMSEORELLE T
oy bL72bDZEK30IZEZ Y.

it .

23) INFAEHB t ITIFE LU CREEEMOENT D700, i, EESDENHEIME LA
LA, I TEHERSOMfILE R I - k.

24) AT, WEEZEETELPICRELZ /07 Y a v TF—2IIdT5ETY V7
2FZZTEY, FEENESHB IS HBMESE2 & SRIFEIN T — 5 (X% VT —%)
KT 2T v EROBRICHRT A TETH B,
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AROPEICH LU TRCHA LT v Ea— Sy BEOEHREEZ 2.

N—FIz7RIE

®iMac 2017:
Processor: Intel Core i7 4.2 GHz
Cores: 8
Main Memory: 64 GB
0S: macOS Big Sur (11.6)

® MacBook Pro 2018:
Processor: Intel Core 19 2.9 GHz
Cores: 6
Main Memory: 32 GB
0S: macOS Big Sur (11.6)

VI rY I TRE
®R (R. Thaka, R. Gentleman, R Core Team, https://www.r-project.
org/)
® R Packages
—car (J. Fox, https://socialsciences.mcmaster.ca/
jfox/Books/Companion/index.html)
—dplyr (H. Wickham, http://dplyr.tidyverse.org/)
—GGally::ggpairs (B. Schloerke, http://ggobi.github.io/
ggally/)
—ggplots2 (H. Wickham, https://ggplot2.tidyverse.org)
—magrittr (S. M. Bache, H. Wickham, and L. Henry, https://ma-

grittr.tidyverse.org)
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—plotly (C. Sievert, https://plotly.com/r/)
—purrr (L. Henry and H. Wickham, https://purrr. tidy-
verse.org)
—rgl (D. Murdoch, https://dmurdoch.github.io/rgl/)
—sn (A. Azzalini, http://azzalini.stat.unipd.it/SN/)
—vroom (J. Hester, https://vroom.r-1ib.org)
—xtable (D. B. Dahl, http://xtable.r-forge.r-project.
org/)
® RStudio (RStudio, https://www.rstudio.com/)
@ Sweave (F. Leisch, https://leisch.userweb.mwn.de/Sweave/)
R B% sessionlnfo #1735 2 &Itk - T, AREREST S LITHM
U7 RICBS 2 BREIEHREU M IR 5 ¢

- } sessionInfo T & 51k } A

® R version 4.1.2 (2021-11-01), x86 64-apple-darwinl7.0
® 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 Big Sur 10.16
® Matrix products: default
® BLAS: /Library/Frameworks/R.framework/Versions/4.1/Resources/lib/1ibRblas.0.dylib
® LAPACK: /Library/Frameworks/R.framework/Versions/4.1/Resources/lib/libRlapack.dylib
® Base packages: base, datasets, graphics, grDevices, methods, stats, stats4, utils
® Other packages: car 3.0-11, carData 3.0-4, dplyr 1.0.7, forcats 0.5.1, GGally 2.1.2, ggplot2 3.3.5,
gridExtra 2.3, plotly 4.10.0, purrr 0.3.4, readr 2.0.2, reshape 0.8.8, rgl 0.107.14, sn 2.0.0,
stringr 1.4.0, tibble 3.1.5, tidyr 1.1.4, tidyverse 1.3.1, xtable 1.8-4
® Loaded via a namespace (and not attached): abind 1.4-5, assertthat 0.2.1, backports 1.3.0,
broom 0.7.10, cellranger 1.1.0, cli 3.1.0, colorspace 2.0-2, compiler 4.1.2, crayon 1.4.2,
crosstalk 1.1.1, curl 4.3.2, data.table 1.14.2, DBI 1.1.1, dbplyr 2.1.1, digest 0.6.28, ellipsis 0.3.2,
fansi 0.5.0, farver 2.1.0, fastmap 1.1.0, foreign 0.8-81, fs 1.5.0, generics 0.1.1, glue 1.4.2, grid 4.1.2,
gtable 0.3.0, haven 2.4.3, hms 1.1.1, htmltools 0.5.2, htmlwidgets 1.5.4, httr 1.4.2, jsonlite 1.7.2,
knitr 1.36, labeling 0.4.2, lazyeval 0.2.2, lifecycle 1.0.1, lubridate 1.8.0, magrittr 2.0.1, mnormt 2.0.2,
modelr 0.1.8, munsell 0.5.0, numDeriv 2016.8-1.1, openxlsx 4.2.4, pillar 1.6.4, pkgconfig 2.0.3,
plyr 1.8.6, processx 3.5.2, ps 1.6.0, R6 2.5.1, RColorBrewer 1.1-2, Repp 1.0.7, readxl 1.3.1,
reprex 2.0.1, rio 0.5.27, rlang 0.4.12, rstudioapi 0.13, rvest 1.0.2, scales 1.1.1, stringi 1.7.5,
tidyselect 1.1.1, tmvnsim 1.0-2, tools 4.1.2, tzdb 0.2.0, utf8 1.2.2, vctrs 0.3.8, viridisLite 0.4.0,
withr 2.4.2, xfun 0.27, xml2 1.3.2, zip 2.2.0
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8B T4 LT MU« T 7A4IVERK

BRGEMER T B7eDITFH LT 4 L7 bY « 7 7 L IV OEREK321Z5.
5.
working
R
\ [—— OMakeRData.R
| —— 1EFDA-RR-NEEDS.R
\ —— Makefile

F—— data

‘ F“"DataWrangling.R

| f—— NEEDS2020cons.csv
|

L—— SKWAD.sql

L—— paper

[—— EFDA-RR-NEEDS-R.Rnw

—— Makefile

L“‘makepaqaer.sh

32 : KR EERT B2DDT 4 LT UK

ZZT, by 7TTaV7 MY working U FDOY 7T 4 L7 MVITIRUT
DT 7 AIDBB SN TS !
R:
OMakeRData.R: HRFEM T — ¥ BT O#EREZ R OIEEER 7 7 1 )V
EFDA-RR-NEEDS.RData & U THRIFT B7DDRAZ VT 7 74
W (R27 )7 b 4ABK)
1EFDA-RR-NEEDS.R: RIZX » THRN T — i 2 FEITT 50D
RXIZVT I T4 (R7 )T 5EH)
Makefile: R DE¥Z[] 7 » A )V EFDA-RR-NEEDS .RData % H B
KT B72HDY—4 v §Rpata WaddbIhicT7 >4V (X7 )7 |
6 1)
data:
SKWAD.sql: T— 4 RN—=ZMoT7F—F #HiHds72d08QL A7 VT
FT7 740 (R7 )7 1B
NEEDS2020cons.csv: flili& N7 CSV 771V (X7 U 7+ 25M)



50 Ho#E E AT
DataWrangling.R: RTTF—% 5 07 ) U7 ARITTHICDDR A
JUTRT 7440 (X707 3BH)
paper:
EFDA-RR-NEEDS-R.Rnw: AfFD Y — X7 7 1)L (Sweave 7 7 1 JV)
Makefile: AR AR T 22 THEEZAHUE T E2/.DDF =47 v b
all Mt & e 7 w4 (2 ) 7k 6 BH)
makepaper.sh: AfgxHEAEKRT 570D 2 VA7)V T T > 4
W (Z7 )7 b 8B
BORSRIZBNT, ChoDT 4 L7 NIRRT 7 AIVEBEASE « 3103
5.

1% C F—yomEEs Uy

ZITHE, ARTHATE2T -0 ET V7)) U TIZODNTHERT 5.

C.1 F—5#t

ATy 77—, T—7 > 27 4 SKWAD (HiaE, 2021-a, b, ¢, d
ZH) 12K 5 NEEDS U7 — 7 2l 2 X—YUn5SQL A7 Y
7 N7 74V SKWAD.sql (RZ V7 h1) ZFMHUTHIH U7 SKWAD
OFMESQL 27 U 7 b 1 OFEMIZ DT, Ml (2021-0) 2BH&h
7o,

RUT M1 :SQLRI YT T 74Jb: SKWAD.sql

SELECT
f.firmname AS name,

b.a05 AS nikkei firm code,

b.al02 AS ym,

b.a35 AS sector,

b.a08 AS term,

b.a27 AS ac,

d.b001 AS sales,

h.b021 AS employees,

b.b001 AS assets total

FROM (SELECT a02, a05, a08, a27, a29, a35, b00l1 FROM yb0l) AS b

H O W 00 J o 0w N

=
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JOIN (SELECT a02, a05, a08, a27, a29, a35, b001 FROM yd0l) AS d
ON d.a02 = b.a02 AND d.a05 = b.a05 AND d.a27 = b.a27

JOIN (SELECT a02, a05, a08, a27, a29, a35, b021 FROM yh01l) AS h
ON h.a02 = b.a02 AND h.a05 = b.a05 AND h.a27 = b.a27

JOIN (SELECT nikkei_corp_code, firmname FROM firmlist) AS f

ON f.nikkei corp code = b.a05

WHERE d.a29 ='11"

ORDER BY b.a05, d.a02;

iz, ¥ om— K&N7CSV 7 » A JVNEEDS2020cons.csv &, MU
DEHINBEDTH 5 .

Z29UTF2 :CSVT74J: NEEDS2020cons.csv (FEEE101T)

name,nikkei firm code, ym, sector, term,ac,sales,employees,assets_total
KYOKUYO
,0000001,198410,235341,12,1,+0000000206485, -9999999999999,+0000000093094
KYOKUYO
,0000001,198510,235341,12,1,+0000000206512,+0000000001223,+0000000082267
KYOKUYO
,0000001,198610,235341,12,1,+0000000194353,+0000000001133,+0000000082394
KYOKUYO
,0000001,198710,235341,12,1,+0000000200304,+0000000001089,+0000000085497
KYOKUYO
,0000001,198803,235341,05,1,+0000000081843,+0000000001054,+0000000082382
KYOKUYO
,0000001,198903,235341,12,1,+0000000213409,+0000000000873,+0000000086649
KYOKUYO
,0000001,199003,235341,12,1,+0000000207862,+0000000000855,+0000000076786
KYOKUYO
,0000001,199103,235341,12,1,+0000000202573,+0000000000846,+0000000074061
KYOKUYO
,0000001,199203,235341,12,1,+0000000199227,+0000000000843,+0000000068312

B, ThoD7 74 IVEK3ATEBIF S data 74 L7 PV ICKRMHEIATH

5.

C.

2
v

2 ST

ETHithishicT—7 2 R~NGARASL, T—IBTEXEAT V27 b
ANEWT LT (F—5F7 079 07) BUTORRXZ VT 7 74
DataWrangling.R (RZ7 U7+ 3) %#FTT5I LItk TiTbh 5.
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ROUT 3 SV TUVTDIRDORRXI YT T 74J)0: DataWrangling.R

L[ mmm
2|4 F=HSVIUVY
3 | mm
4|4 F—IEmHAS
5| rawdata <- vroom: :vroom("./NEEDS2020cons.csv")
6| # F—HRIE
7| library (dplyr)
8 | library (zoo)
9| x <- rawdata %>%
10 filter (substr(ym, 5, 6) == "03", term == 12) %>%
11 mutate (employees = na_ if (employees, "-9999999999999"),
12 assets_total = na_if (assets_total, "-9999999999999"),
13 sales = na_if(sales, "-9999999999999")) %>%
14 mutate (
15 name = paste0(gsub("_","",name), nikkei_ firm code),
16 sales = as.numeric(sales),
17 employees = as.numeric (employees),
18 assets = as.numeric(assetsitotal),
19 sectorl = as.factor (substr(sector, 1, 1)),
20 sector?2 = as.factor (substr(sector, 2, 3)),
21 sector3 = as.factor (substr(sector, 4, 6)),
22 ymd = as.Date (as.yearmon (as.character (ym), "$Y%m"))) %$>%
23 filter (ymd >= "1984-03-01") %>%
24 select (name, ymd, sectorl, sector2, sector3, ac, sales, employees, assets
)

A7V T R3ICE>THTONBUIEBLUTO LS B HDTH % ¢

5fTH: CSV 7 » A4 JVNEEDS2020cons.csv b 7 — ¥ % vroom /¥ v
r— YD vroom BAAERIA L THiAA A, (W7 —%) rawdata A
TV 2y hHE

6, TfTH: 7= <=_Ealb—varZ&ii5cvn/ Xy r— dplyr &
G E R S 72D D 200 /X v 77—V Dt A &

84TH: /N THHE T >3 ZFIH L Crawdata A 7V 27 b ERXA TS

1 1
10/7H: filter MBZEFM LT, 3 ANRAO 7 — 5 SRBA B2, H
D HDITIRE

11~1377H: NEEDS M%7 — % TIE, -9999999999999 AR T
HBIEMS, sales (52 1), employees (EHEEE), assets
total (EESGHE) 1B 5 ZDOMH%, mutate BE & na if BI%
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ZFA LT, RAME NA I2ZHR
14~221TH : mutate BAEZFIA LT, LT OFIZEN « .
151TH : ¥R %—ELT 570DIT, name (R%E4) % nikkei firm
code (H&&tha— ) &45iE (paste0) L7cb D Tififit
16~181TH: sales (G& LR), employees (EHEEH), assets to-
tal (EPEGED ZHHTI~Z
19~2147H: sector (HREMI—F) » 5, substr BEEFIIL
T, NS 1M (RASHED, 2~3M1 (B8, 4a~6H7 UNG
B) =ML, £ Zh, sectorl, sector2, sector3 &
WD FINTIE M
221TH: 200 /Xy r — VD as.yearmon BIEEFIH LT, ym GRS
HE#) % ymd GREAEH HIGH) 1c£ %
231TH : AR O RN AL U (Ff4rik o 4x i F A4l =
B & 9175 5 72*) 19844F 3 HWIRELIRE O 7 — & % 32#iR
244TH : select BABIT T — 7 AT IR 9 5 51 % 5381
ZIT, 2fTHTI -7 [4EA] o THEAH] ~oZ#ly, THEHA] Lo
WA R OB THROS S0 TH B, £/, ZITIE3ANMDORE
EZW->THBDTIHTHLLR G LABND, 4RIMOREA RS>0
ZMMTH I L2/BLT, AROAFHRIIHICE - TRLEI LD S, &
MA@ U TETHM (1H) &Lz, Zhidd FTHHEMNTUETSH
5.

25) vroom (https://github.com/r-1lib/vroom) &, CSV 7 7 £ IV S RANT —
Y ERIlHAEETHCHD/NNy r— U ThH S, RStudio (https://www.rstu-
dio.com) IZX-»ThlFEEN T3,

26) AR, #1987 BR.
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8D RRXZUT L

ARMTHHLIZRAZ Y 7 2UTICHEAS (K3262H). 10k, RA
7 )7 N7 74V 0MakeRData.R (7 U 7 h4) 3, XEOHEMZE
I BHDIZFIH L7 RDIEHZEM 7 7 1 )V EFDA-RR-NEEDS .RData %
T 2cd0bDTHY, RAZ VT M7 7 A)V1IEFDA-RR-EDA.R (&
7V R5) i, AHOMEEZNRILLED THIT 27.DDEDTH 3.

ZTUT M4 RDIEEZERT 7 1 )V EFDA-RR-NEEDS .RData £ 3 3578
DR AU YT b: OMakeRData.R

1

2

3

4| library (dplyr)

5| library(zoo)

6| library (sn)

7| library(plotly)

8 | m e o

9|\ ¢ F=ISVITIUVT

o [ 0 U S U SO SO

11| ¢ F—FHmHAAH

12 | rawdata <- vroom: :vroom("../data/NEEDS2020cons.csv")

13| 4 F—5E

14| x <- rawdata %>%

15 filter (substr(ym, 5, 6) == "03", term == 12) %>%

16 mutate (employees = na_if (employees, "-9999999999999"),

17 assets_total = na_if (assets_total, "-9999999999999"),

18 sales = na_if (sales, "-9999999999999")) %>%

19 mutate (

20 name = pasteO(gsub("_", "",name), nikkei firm code),

21 sales = as.numeric (sales),

22 employees = as.numeric (employees),

23 assets = as.numeric(assets_total),

24 sectorl = as.factor (substr(sector, 1, 1)),

25 sector2 = as.factor (substr (sector, 2, 3)),

26 sector3 = as.factor (substr(sector, 4, 6)),

27 ymd = as.Date (as.yearmon (as.character (ym), "%Y%m"))) %$>%

28 filter (ymd >= "1984-03-01") %>%

29 select (name, ymd, sectorl, sector2, sector3, ac, sales, employees, assets

)

30 [ ff —mmmm e

31| 4 2020 5 3 AHIREOREOMET — 5 £Ht, RAEOKRE, TRMAE

7 e

33| x20200301 <- x %>% filter(ymd == "2020-03-01") %>% mutate (name.ac = paste(
name, ac, sep = "-"))

34 | x20200301 <- x20200301 %>% na.omit ()
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St

rownames (x20200301) <- x20200301%name.ac
#____ ______________________________________
# plotly IZ&BAfR1E

gg.needs <- x $>% mutate(year = substr(ymd, 1, 4)) %>%
ggplot (aes (assets, sales, color = sectorl)) +

geom_point (aes(size = employees, frame = year, ids = name, alpha
#
gg.needs.col <- x %>% mutate (year = substr(ymd, 1, 4)) %>%
ggplot (aes (assets, sales, color = sector2)) +

0.5))

geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))
#____ ______________________________________
#2020 F 3 AHIRED 1 B HSEEDI/OREI Va3 v F—%

# XX BERBEET NV EEHIHETNOHTESD

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# ERBEEFTIOEHTIED
#____ ______________________________________

#2020 F 3 BHIREOREDT LS, HEBY, EESHO=ZRTHAHN

# BARRRFEOZSTIID

#____ ______________________________________
# plotly [CKBFEI: X I—Ib

gg.needs.log <- x %>% mutate (year = substr(ymd, 1, 4)) $>%
ggplot (aes (log(assets), log(sales), color = sectorl)) +
geom_point (aes(size = employees, frame = year, ids = name, alpha

#

gg.needs.log.col <- x $>% mutate(year = substr(ymd, 1, 4)) %>%
ggplot (aes (log (assets), log(sales), color = sector2)) +

0.5))

geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))
#____ ______________________________________
FEXIHETIVDOHTIED

# ________________________________________________________________________

1log.1m.x20200301 <- 1lm(log(sales) ~ log(employees) + log(assets), data =
x20200301)

#____ ______________________________________

4+ REEORELT -9 T L—LDBER

# ________________________________________________________________________

otl <- c("JAPANSECURITIESFINANCE0070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP(0075107-3")

firms20200301 <- x20200301%name.ac

x20200301.0tl <- x20200301 $>% filter (name.ac %in% setdiff (firms20200301,

otl))
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# MXIMEFINOETIRS (FEXIFF
#____ ______________________________________

log.1m.x20200301.0tl <- Im(log(sales) ~ log(employees) + log(assets), data
= x20200301.0tl)

#

log.selm.x20200301.0tl <- selm(log(sales) ~ log(employees) + log(assets),
data = x20200301.0tl)

coef.log.selm.x20200301.0tl <- coef(log.selm.x20200301.0tl, param.type="DP"
)
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#

log.selm.ST.x20200301.0tl <- selm(log(sales) ~ log(employees) + log(assets
), family = "ST", data = x20200301.0tl)

coef.log.selm.ST.x20200301.0tl <- coef(log.selm.ST.x20200301.0tl, param.

type="DP")
#___ ____________________________________
# &I —BHAESEHRETNOLETIISH (FEREE)
#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

log.1m.x20200301.0tl.dum <- 1lm(log(sales) ~ log(employees) + log(assets) +
sector2, data = x20200301.0tl)

coef.log.1lm.x20200301.0tl.dum <- coef (log.1lm.x20200301.0tl.dum)

#___ ____________________________________

§ I -EHAEEMMETIVOETIAYD (FEITERRE)

log.selm.x20200301.o0tl.dum <- selm(log(sales) ~ log(employees) + log(assets
) + sector2, data = x20200301.0tl)

coef.log.selm.x20200301.0tl.dum <- coef (log.selm.x20200301.0tl.dum, param.
type="DP"

4 Y -BHAEENMETIVOETIRD (FEITT 4 —528)

#___ ____________________________________

log.selm.ST.x20200301.0tl.dum <- selm(log(sales) ~ log(employees) + log(
assets) + sector2, family = "ST", data=x20200301.otl)

coef.log.selm.ST.x20200301.0tl.dum <- coef (log.selm.ST.x20200301.0tl.dum,
param. type="DP")

#___ ____________________________________

# RERBOBER(LOT Oy b

#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

OLS.ts <- function (obj)

{

require (dplyr)
require (purrr)
require (tidyr)
otl <- c("JAPANSECURITIESFINANCE0070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP0075107-3")
obj <- obj %>% mutate (name.ac = paste(name, ac, sep = "-"))
firms <- unique (obj$name.ac)
x.0otl <- obj %>% filter (name.ac %$in% setdiff (firms, otl))
tp <- seqg(as.Date("1984-03-01"), as.Date("2020-03-01"), by = "year")
x.otl <- x.otl %>% filter (ymd %$in% tp)
n_x <- x.otl %>% group by (ymd) %>% arrange(ymd) %>% nest ()
mod_fun <- function(df) Im(log(sales) ~ log(employees) + log(assets) +
sector2, data = df)
m X <- n_x %>% mutate (model = map (data, mod_fun))
n_fun <- function(mod) length (mod$fitted.values)
df_fun <- function(mod) mod$df.residual
r_fun <- function(mod) summary (mod)$r.squared
adj.r_fun <- function(mod) summary (mod)$adj.r.squared
res <- m_x %>% transmute (ymd,
n.obs = map_int (model, n_fun),
df = map_int (model, df fun),
R2 = map_dbl (model, r_ fun),
adj.R2 = map_dbl (model, adj.r_fun))
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data.frame (res)
}
x.0LS.ts <- OLS.ts(x)
plot.OLS.ts <- function (obj)
{

require (ggplot2)

require (reshape)

#require (tidyr)

require (dplyr)

#obj %$>% pivot_ longer (cols = -"ymd") $>% arrange (name) $%>%
obj %>% melt (id.vars = "ymd") %>%

ggplot (aes (ymd, value, group = variable)) +
geom_point () + geom line(linetype = "dashed") + facet grid(variable ~
., scale="free_y")

# AIC ORER{EDOT Oy b

#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
AIC.ts <- function (obj)

{

require (sn)
require (tidyverse)
require (lubridate)
#
otl <- c("JAPANSECURITIESFINANCE0070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP0075107-3")
obj <- obj %>% mutate (name.ac = paste(name, ac, sep = "-"))
firms <- unique (obj$name.ac)
x.otl <- obj %>% filter (name.ac %in% setdiff (firms, otl))
tp <- seqg(as.Date("1984-03-01"), as.Date("2020-03-01"), by = "year")
x.otl <- x.otl %>% filter (ymd %in% tp)
n_x <- x.otl %>% group by (ymd) %>% arrange(ymd) %>% nest ()
mod_fun <- function(df) Im(log(sales) ~ log(employees) + log(assets) +
sector2, data = df)
mod_fun_SN <- function(df) selm(log(sales) ~ log(employees) + log(assets)
+ sector2, family = "SN", data = df)
mod_fun_ST <- function(df) selm(log(sales) ~ log(employees) + log(assets)
+ sector2, family = "ST", data = df)
Im_selm x <- n_x %>% mutate (lmres = map(data, mod_fun),
selmSNres = map (data, mod_fun_SN),
selmSTres = map (data, mod_fun_ST))
n_fun <- function(lmres) length (lmres$fitted.values)
aic_fun <- function(lmres) AIC (lmres)
res <- lm_selm x $>% transmute (ymd,
n.obs = mapfint(lmres, n_fun),
AIC.N = map_dbl (lmres, aic_fun),
AIC.SN = map_dbl (selmSNres, aic_fun),
AIC.ST = map_dbl (selmSTres, aic_fun))
data.frame (res)
}
suppressWarnings (invisible (capture.output (x.AIC.ts <- AIC.ts(x))))
plot.AIC <- function (obj)
{

require (tidyverse)

o7
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176 require (gridExtra)

177 x <- obj %>% pivot_longer (-ymd, names_to = "model", values_to = "value")
178 y <- obj %>% mutate (AIC.N.n = AIC.N/n.obs, AIC.SN.n = AIC.SN/n.obs, AIC.
ST.n = AIC.ST/n.obs) %>%

179 select (ymd, n.obs, AIC.N.n, AIC.SN.n, AIC.ST.n) $%>%

180 pivot_longer (-ymd, names_to = "model", values_to = "value")

181 pl <- x $>% filter (model == "n.obs") %>%

182 ggplot (aes (ymd, value, group = model, shape = model)) + geom line(
linetype="dotted") + geom point () + ggtitle("n")

183 p2 <- x $>% filter (model != "n.obs") $>%

184 ggplot (aes (ymd, value, group = model, color = model, shape = model)) +

geom_line (linetype="dotted") +

185 geom_point () + ggtitle("AIC")

186 p3 <- y %>% filter (model != "n.obs") %>%

187 ggplot (aes (ymd, value, group = model, color = model, shape = model)) +
geom_line (linetype="dotted") +

188 geom_point () + ggtitle("AIC/n")

189 grid.arrange (pl, p2, p3)

190 }

I e

192 | # FRERMOT 7 MV

193 [ fhmm e e e e

194 | save.image ("EFDA-RR-NEEDS.RData")

RJUT b  AROBREARELLEHDTHRTBCODORRI U T b
1EFDA-RR-NEEDS .R

$ F=ISTUUY

#____ ______________________________________
§ TS HHDY

rawdata <- vroom: :vroom("./NEEDS2020cons.csv")

4 F— B

library(dplyr)

® d oUW N e

library (zoo)

9| x <- rawdata %>%

10 filter (substr(ym, 5, 6) == "03", term == 12) %>%

11 mutate (employees = na_if (employees, "-9999999999999"),

12 assets_total = na_if (assets_total, "-9999999999999"),
13 sales = na_if (sales, "-9999999999999")) %>%

14 mutate (

15 name = paste0(gsub("_","",name), nikkei_ firm code),

16 sales = as.numeric(sales),

17 employees = as.numeric (employees),

18 assets = as.numeric(assets_total),

19 sectorl = as.factor (substr(sector, 1, 1)),

20 sector?2 = as.factor (substr(sector, 2, 3)),

21 sector3 = as.factor (substr (sector, 4, 6)),

22 ymd = as.Date (as.yearmon (as.character (ym), "$Y%m"))) %>%
23 filter (ymd >= "1984-03-01") %>%

24 select (name, ymd, sectorl, sector2, sector3, ac, sales, employees, assets

)
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#____ ______________________________________
# 5eb®, HEEH, EEAHOBRITOy bE 2020 F 3 AHREOREOER b
TS5 4

library (ggplot2)
x %>% ggplot (aes(ymd, sales, group = name)) + geom line(size = 0.3, alpha
=0.5) +

geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd =1, color
= "red")
x %>% filter (ymd == "2020-03-01") %>% ggplot (aes(sales)) + geom histogram()
+ geom_rug () + coord flip()
#____ ______________________________________
x %>% ggplot (aes(ymd, employees, group = name)) + geom line(size = 0.3,

alpha =0.5) +

geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd = 1, color
= "red")
x $>% filter (ymd == "2020-03-01") %>% ggplot (aes(employees)) + geom
histogram() + geom_rug() + coord flip()
# ________________________________________________________________________
x %>% ggplot (aes(ymd, assets, group = name)) + geom line(size = 0.3, alpha
=0.5) +
geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd = 1, color
= "red")
x $>% filter (ymd == "2020-03-01") %>% ggplot (aes(assets)) + geom_histogram
() + geom_rug () + coord flip()
#____ ______________________________________
# 2020 F 3 APREOEEOMBET — 5 fhil, RAEOKRE, TEMAE

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

x20200301 <- x %$>% filter(ymd == "2020-03-01") %>% mutate (name.ac = paste(
name, ac, sep =" -"))

x20200301 <- x20200301 %>% na.omit ()

rownames (x20200301) <- x20200301Sname.ac

a0

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
#2020 F 3 APREOEEDNFT EFEOAHOFRIL
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
x20200301 %>%
ggplot (aes (x = sales)) + geom histogram(aes(y = ..density..), fill ="
white", color = "black")
x20200301 %>% ggplot (aes(x = log(sales))) +
geom_histogram(aes(y = ..density..), binwidth =1, fill = "white", color
= "black")
#____ ___________________________
#2020 F 3 AHREOLEDTE LS, HEEH, BEATTOXNHA

b)
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
library(GGally)
x20200301 %>% select (sales, employees, assets) %>%
ggpairs(
upper = list (continuous = wrap ("points", size = 0.5, alpha = 0.5)),
lower = list(continuous = wrap("cor", size = 3))
) +
theme (
axis.text= element text (size = 5),

axis.title = element text(size = 3)
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# ______________________________________________________
#2020 F 3 AMREOREDT LS, HXEH, EEAHO 3 RTHER EBXT

—Jb)
# ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

library(rgl, pos=4)

library (mgcv, pos=4)
#install.packages ("magick")
#library (magick)

plot3d(x20200301[, c("employees", "assets", "sales")], type = "s", col =
red", size = 1)
#movie3d (spin3d(axis c(0, 0, 1), rpm = 10), movie = "sp3d", dir = "./sp34d",

duration=6, type = "gif")

library (plotly)

gg.needs <- x %$>% mutate(year = substr(ymd, 1, 4)) $>%
ggplot (aes (assets, sales, color = sectorl)) +
geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))

ggplotly (gg.needs)

#

gg.needs.col <- x %>% mutate (year = substr(ymd, 1, 4)) %>

a0

ggplot (aes (assets, sales, color = sector2)) +
geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))
ggplotly (gg.needs.col)

#2020 F 3 AHIRED 1 B HSCE¥D /ORI 3 VvF— Y ICHT AERGEET
IWEBMBETILOHTED

Im.x20200301 <- Im(sales ~ employees + assets, data = x20200301)
1m.x20200301 %$>% summary ()

# 2020 F 3 APREOEEDT LS, (EXEH, EEAFT O 3 KTHHE LERER
ElE (ERBEETI)

library(rgl, pos=4)
library (mgcv, pos=4)
#library (magick)

plot3d(x20200301[, c("employees", "assets", "sales")], type = "s", col ="
red", size = 1)
planes3d(coef (1m.x20200301) [2],
coef (1m.x20200301) [3],

-1,
coef (1m.x20200301) [1] ,
alpha=0.5)

#movie3d(spin3d(axis = ¢(0, 0, 1), rpm = 10), movie = "sp3d-plane", dir = "./

sp3d", duration=6, type = "gif")
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par (mfcol=c(2,2))

plot (resid(1m.x20200301), ylab="Residuals")

mtext ("Index_Plot_of _Residuals", 3, 0.25, cex = 1)
plot (1m.x20200301,which=c(1,2))

plot (density(resid (1lm.x20200301)), main="")

mtext ("Density_Plot_of _Residuals", 3, 0.25, cex = 1)
par (mfcol=c(1,1))

+ ELE, HEEH, BEATHOBRINTOy b&E 2020 F 3 AHREOEEDNER
TSL HERT—I)

#___ _____________________________________

x %>% ggplot (aes(ymd, log(sales), group = name)) + geom line(size = 0.3,
alpha = 0.5) +

geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd = 1 ,color
= "red")

x %>% filter (ymd == "2020-03-01") %>% ggplot (aes(log(sales))) + geom_

histogram() + geom rug() + coord flip()

o

x %>% ggplot (aes(ymd, log(employees), group = name)) + geom line(size =
0.3, alpha =0.5) +
geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd = 1, color
= "red")
x $>% filter (ymd == "2020-03-01") %>% ggplot (aes(log(employees))) + geom_
histogram() + geom_rug () + coordiflip()
#___ _____________________________________
x %>% ggplot (aes(ymd, log(assets), group = name)) + geom line(size = 0.3,
alpha =0.5) +
geom_vline (xintercept = as.numeric(as.Date("2020-03-01")), lwd = 1, color
= "red")

x $>% filter (ymd == "2020-03-01") %>% ggplot(aes(log(assets))) + geom

histogram() + geom rug() + coord flip()
#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
#2020 F 3 AMREOREDT LS, HEXEH, EEAHOXHS
by
#___ _____________________________________
library (GGally)
x20200301 %>% mutate (log.sales = log(sales), log.employees = log(employees

), log.assets = log(assets)) %>%
select (log.sales, log.employees, log.assets) $>%
ggpairs (
diag = list(continuous = wrap ("densityDiag", alpha=0.5)),
upper = list (continuous = wrap("points", size = 0.5, alpha = 0.5)),
lower = list (continuous = wrap("cor", size = 3)
combo = wrap ("facethist", binwidth = 1))
) +
theme (
axis.text= element text (size = 5),
axis.title = element_text(size = 3)
)
#___ _____________________________________
#2020 F 3 AHIREOLEDT LR, HESY, HEAHO 3 RTHHR (HHRT
—Jb)
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library(rgl, pos=4)
library (mgcv, pos=4)
#library (magick)

# ________________________________________________________________________
plot3d(log (x20200301[, c("assets","employees","sales")]), type = "s", col =
"red", size =1,
xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
#movie3d(spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log", dir = "./
sp3d", duration=6, type = "gif")
#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# plotly ICKBRIRL: HHRT—Ib
#___ ____________________________________

library (plotly)
gg.needs.log <- x %>% mutate (year = substr(ymd, 1, 4)) %>%
ggplot (aes (log (assets), log(sales), color = sectorl)) +
geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))
ggplotly (gg.needs.logq)
#
gg.needs.log.col <- x $>% mutate(year = substr(ymd, 1, 4)) %>%
ggplot (aes (log(assets), log(sales), color = sector2)) +
geom_point (aes(size = employees, frame = year, ids = name, alpha = 0.5))
ggplotly(gg.needs.log.col)
#,,, ,,,,,,
A ET VDL TIID
#,,, ,,,,,,
10g.1m.x20200301 <- Im(log(sales) ~ log(employees) + log(assets), data =
x20200301)
1og.1m.x20200301 $>% summary ()

#2020 F 3 AHIREOEEDFT LS, RXAH, BEESHOO 3 RTBHR (R 7—

V) EEAERFR (BB ET IV ERRE)
o
library(rgl, pos=4)

library (mgcv, pos=4)

#library (magick)

#___ ________________________________
plot3d(log (x20200301[, c("employees", "assets", "sales")]), type = "s", col

= "red", size =1,
xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef (log.1m.x20200301) [2],
coef (log.1m.x20200301) [3],

-1,
coef (log.1m.x20200301) [1],
alpha=0.5)

#movie3dd(spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-plane", dir =
"./tmp", duration=6, type = "gif")

e
t EVRRH
e

par (mfcol = c (2, 2))

plot (resid(log.1lm.x20200301),ylab="Residuals")
mtext ("Index_Plot_of _Residuals", 3, 0.25, cex = 1)
plot(log.1lm.x20200301,which=c(1,2))

plot (density(resid(log.1lm.x20200301)),main="")
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mtext ("Density_Plot_of _Residuals", 3, 0.25, cex = 1)

par (mfcol = c(1, 1))

#

library (car)

influenceIndexPlot (log.1m.x20200301, vars=c("hat","Studentized","Cook")) #
id.n=4, id.cex = 0.4)

influencePlot (log.1m.x20200301, id = list(n = 3))

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
+ EREORELT—Y T L—LDBERK
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

otl <- c("JAPANSECURITIESFINANCE0070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP0075107-3")

x20200301 %>% filter (name.ac %in% otl) %>% select(name.ac, sales, employees
,assets)

firms20200301 <- x20200301$name.ac

x20200301.0tl <- x20200301 %>% filter (name.ac %in% setdiff (firms20200301,

otl))
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# MXHETINOBETIED
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

log.1m.x20200301.0tl <- Im(log(sales) ~ log(employees) + log(assets), data
= x20200301.0tl)
log.1m.x20200301.0tl %$>% summary ()

#__
+ EURENT
#____ ______________________________________

par (mfcol = c(2, 2))

plot (resid(log.1lm.x20200301.0tl), ylab = "Residuals")

mtext ("Index_Plot_of _Residuals", 3, 0.25, cex = 1)

plot(log.1lm.x20200301.0tl, which = c(1, 2))

plot (density(resid(log.lm.x20200301.0tl)), main = "")

mtext ("Density_Plot_of _Residuals", 3, 0.25, cex = 1)

par (mfcol=c(1,1))

influenceIndexPlot (log.1lm.x20200301.0tl, vars=c("hat","Studentized","Cook"
)) #id.n=4, id.cex = 0.4)

influencePlot (log.1m.x20200301.0tl, id = list(n = 3))

#____ ______________________________________

#2020 F 3 AMREOREDT LR, HXEH, BEASO 3 RTHHmR X7 —
JARSL= S

#,,,,

library(rgl, pos=4)

library (mgcv, pos=4)
#library (magick)

plot3d(log (x20200301.0tl[, c("employees","assets", "sales")]), type = "s",
col = "red", size =1,
xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef (log.1lm.x20200301.0tl) [2],
coef (log.1m.x20200301.0tl1) [3],

-1,
coef (log.1m.x20200301.0tl) [1],
alpha=0.5)

#movie3d (spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-plane-adj",
dir = "./tmp", duration=6, type = "gif")
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#____ ___________________
# IR EFIVOHTIES (FEXIFFBE)
#,,,, ,,,,,,,,,,,,,,,,,,,

library (sn)

log.selm.x20200301.0tl <- selm(log(sales) ~ log(employees) + log(assets),
data = x20200301.0tl)

coef.log.selm.x20200301.0tl <- coef (log.selm.x20200301.0tl, param.type="DP"
)

log.selm.x20200301.0tl $>% summary (param.type = "DP")

par (mfcol = c(1, 2))

for(i in c(2, 4)) plot(log.selm.x20200301.0tl, param.type = "CP", which = i
)

par (mfcol = c(1, 1))

#

log.selm.ST.x20200301.0tl <- selm(log(sales) ~ log(employees) + log(assets
), family = "ST", data = x20200301.0tl)

coef.log.selm.ST.x20200301.0tl <- coef(log.selm.ST.x20200301.0tl, param.
type="DP")

log.selm.ST.x20200301.0tl %$>% summary (param.type = "DP")

par (mfcol = c (1, 2))

for(i in c(2, 4)) plot(log.selm.ST.x20200301.0tl, param.type = "CP", which
= i)

par (mfcol = c(1, 1))

#2020 %F 3 AHIREARDELS, HEEH, FEQTO 3 RTBHR M7 —

) SEEERRFE (EMMIERRE, EBEOKRER)
#____ ______________________________________
library(rgl, pos=4)

library (mgcv, pos=4)

#library (magick)

#____ __________________________________

b <- sqrt(2/pi)

delta <- function(alpha) alpha/sqrt (l+alpha”2)

omega.b.delta <- function (omega,alpha) omega*b*delta (alpha)

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

plot3d(log(x20200301[, c("employees", "assets", "sales")]), type = "s", col
= "red", size =1,

xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef.log.selm.x20200301.0t1[2],
coef.log.selm.x20200301.0t1[3],
-1,
coef.log.selm.x20200301.0t1[1]
+ omega.b.delta (omega = coef.log.selm.x20200301.0t1[4],
alpha = coef.log.selm.x20200301.0t1[5]
)y

alpha=0.5)
#movie3d(spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-plane-SN",
dir = "./sp3d", duration=6, type = "gif")

#2020 %F 3 AHIREARDOELS, HEXEH, BEQSTOD 3 RTHA
) LEERARRTER GEXFT « —8%, EREOKRER)

library(rgl, pos=4)
library (mgcv, pos=4)
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#library (magick)

#____ ______________________________________

bnu <- function(nu) sqgrt(nu/pi)*gamma ( (nu-1)/2) /gamma (nu/2)

delta <- function(alpha) alpha/sqrt (l+alpha”2)

omega.bnu.delta <- function (omega,alpha,nu) omega*bnu(nu)*delta (alpha)

#____ ______________________________________

plot3d(log (x20200301[, c("employees", "assets", "sales")]), type = "s", col
= "red", size =1,

xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef.log.selm.ST.x20200301.0t1[2],
coef.log.selm.ST.x20200301.0t1[3],
-1,
coef.log.selm.ST.x20200301.0t1[1]
+ omega.bnu.delta (omega = coef.log.selm.ST.x20200301.0t1[4],
alpha = coef.log.selm.ST.x20200301.0t1[5],
nu = coef.log.selm.ST.x20200301.0t1[6]),
alpha=0.5)
#movie3d (spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-plane-ST",
dir = "./sp3d", duration=6, type = "gif")
#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
# WX EF IO AIC LK BEER (ERBE, FMAHERRE, FAHT 1« —8RE)
#____ ______________________________________
AIC(log.1lm.x20200301.0tl, log.selm.x20200301.0tl, log.selm.ST.x20200301.0tl
)
# I -REMNEEMAHETNOETESD (
#____ ______________________________________

log.1m.x20200301.0tl.dum <- 1lm(log(sales) ~ log(employees) + log(assets) +
sector2, data = x20200301.0tl)

coef.log.1lm.x20200301.0tl.dum <- coef (log.1lm.x20200301.0tl.dum)

summary (log.1lm.x20200301.0tl.dum)

par (mfcol = c (2, 2))

plot (resid(log.1lm.x20200301.0tl.dum),ylab="Residuals")

mtext ("Index_Plot_of _Residuals", 3, 0.25, cex = 1)

plot(log.1lm.x20200301.0tl.dum,which=c(1,2))

plot (density(resid(log.1lm.x20200301.0tl.dum)),main="")

mtext ("Density_Plot_of _Residuals", 3, 0.25, cex = 1)

par (mfcol = c(1, 1))

#

influenceIndexPlot (log.1m.x20200301.0tl.dum, vars=c("hat","Studentized","
Cook")) #id.n=4, id.cex = 0.4

influencePlot (log.1m.x20200301.0tl.dum)

#____ ______________________________________

#2020 F 3 APIREOREDNT LS, HESY, EERO 3 RTHHR (K27 —
) CERAOREER (ERRE, EFBEORER, &I -KHENAE)

library(rgl, pos=4)

library (mgcv, pos=4)

#library (magick)

#,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
plot3d(log(x20200301.0tl[, c("employees", "assets", "sales")]), type = "s",
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col = factor (x20200301.0tl$sector2),
size = 0.5,
xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef.log.1lm.x20200301.0tl.dum[2],
coef.log.1lm.x20200301.0tl.dum[3],
-1,
coef.log.1lm.x20200301.0tl.dum[1],
col = factor (x20200301.0tl$sector2),
alpha=0.08)
for(j in 1:32)
{
planes3d(coef.log.1lm.x20200301.0tl.dum[2],
coef.log.1lm.x20200301.0tl.dum[3],
-1,
coef.log.1lm.x20200301.0tl.dum[1]
+ coef.log.lm.x20200301.0tl.dum([j+3],
col = factor(x20200301.otl$sector2),
alpha=0.08)
}

#movie3d (spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-planes", dir

= "./sp3d", duration=6, type = "gif")

library (sn)

log.selm.x20200301.0tl.dum <- selm(log(sales) ~ log(employees) + log(assets
) + sector2, data = x20200301.0tl)

coef.log.selm.x20200301.0tl.dum <- coef (log.selm.x20200301.0tl.dum, param.
type="DP")

summary (log.selm.x20200301.0tl.dum, param.type = "DP"

par (mfcol = c (1, 2))

plot(log.selm.x20200301.0tl.dum, which 2)

plot(log.selm.x20200301.0tl.dum, which = 4)

par (mfcol = c(1, 1))

#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

#2020 F 3 AMREOREDT LS, HXEH, EEAO 3 RTHHR (X7 —
) EEARERTFER GEIMERBE, REEOKRER, ¥I-KHMAE)

#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

library(rgl, pos=4)

library (mgcv, pos=4)

#library (magick)
#___ _____________________________________
plot3d(log (x20200301.0tl[, c("employees", "assets", "sales")]), type = "s",
col = factor (x20200301.otl$sector2),
size = 0.5,

xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")

planes3d(coef.log.selm.x20200301.otl.dum(2],

coef.log.selm.x20200301.0tl.dum([3],

_l,

coef.log.selm.x20200301.0otl.dum[1]

+ omega.b.delta(omega = coef.log.selm.x20200301.0tl.dum[36],

alpha = coef.log.selm.x20200301.otl.dum([37]),
col = factor(x20200301.otl$sector2),
alpha=0.08)
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for(j in 1:32)
{
planes3d(coef.log.selm.x20200301.0tl.dum([2],
coef.log.selm.x20200301.0tl.dum([3],
-1,
coef.log.selm.x20200301.o0tl.dum([1]
+ coef.log.selm.x20200301.0tl.dum[j+3]
+ omega.bnu.delta (omega = coef.log.selm.x20200301.0tl.dum[36],
alpha = coef.log.selm.x20200301.0tl.dum([37]),
col = factor (x20200301.otl$sector2),
alpha=0.08)
}
#movie3d (spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-planes-ST",
dir = "./sp3d", duration=6, type = "gif")
# FI-BEHNEEIRETNOETIID FEXIFT « —1B2E)
#___ _____________________________________
log.selm.ST.x20200301.0tl.dum <- selm(log(sales) ~ log(employees) + log(
assets) + sector2, family = "ST", data=x20200301.otl
coef.log.selm.ST.x20200301.0tl.dum <- coef (log.selm.ST.x20200301.0tl.dum,
param. type="DP")

summary (log.selm.ST.x20200301.0tl.dum, param.type = "DP"
par (mfcol = c (1, 2))
plot(log.selm.ST.x20200301.0tl.dum, param.type ="pseudo -CP", which = 2)
plot(log.selm.ST.x20200301.0tl.dum, param.type ="pseudo -CP", which = 4)
par (mfcol = c(1, 1))
#___ _____________________________________
#2020 F 3 AMREOREDT LR, HXEH, BEASO 3 RTHHmR BT —

V) EREAERTFEEE EXITT 4 —RE, RBEORER, ¥I-BHME)
#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
library(rgl, pos=4)

library (mgcv, pos=4)
#library (magick)
#____ __________________________________________________________________
bnu <- function(nu) sqgrt (nu/pi) *gamma ( (nu-1)/2) /gamma (nu/2)
delta <- function(alpha) alpha/sqgrt (l+alpha”2)
omega.bnu.delta <- function (omega,alpha,nu) omega*bnu(nu)*delta (alpha)
#,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
plot3d(log(x20200301.0tl[, c("employees", "assets", "sales")]), type = "s",
col = factor (x20200301.0tl$sector2),
size = 0.5,

xlab = "log(employees)", ylab = "log(assets)", zlab = "log(sales)")
planes3d(coef.log.selm.ST.x20200301.0tl.dum[2],
coef.log.selm.ST.x20200301.0tl.dum[3],

-1,

coef.log.selm.ST.x20200301.0tl.dum([1]

+ omega.bnu.delta (omega = coef.log.selm.ST.x20200301.0tl.dum[36],
alpha = coef.log.selm.ST.x20200301.0tl.dum[37],
nu = coef.log.selm.ST.x20200301.0otl.dum[38]+1),

col = factor (x20200301.0tl$sector2),

alpha=0.08)

for(j in 1:32)
{
planes3d(coef.log.selm.ST.x20200301.0tl.dum([2],
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coef.log.selm.ST.x20200301.0tl.dum[3],

-1,

coef.log.selm.ST.x20200301.0otl.dum[1]

+ coef.log.selm.ST.x20200301.0tl.dum([j+3]

+ omega.bnu.delta (omega = coef.log.selm.ST.x20200301.0tl.dum

[36],
alpha = coef.log.selm.ST.x20200301.0tl.dum
[371,
nu = coef.log.selm.ST.x20200301.0tl.dum
[38]1+1),
col = factor(x20200301.otl$sector2),
alpha=0.08)

}
#movie3d(spin3d(axis = ¢(0,0,1), rpm = 10), movie = "sp3d-log-planes-ST",
dir = "./sp3d", duration=6, type = "gif")
#___ ____________________________________
4 I -REMAEEMABMET IO AIC LK BN (ERBE, FEXFERRE, FExd
Bi7 4 —i8%)

AIC(log.1m.x20200301.0tl.dum, log.selm.x20200301.otl.dum, log.selm.ST.
x20200301.0tl.dum)
#___ ____________________________________

# REFRBOBFRLOTOY b

OLS.ts <- function (obj)
{
require (dplyr)
require (purrr)
require (tidyr)
otl <- ¢ ("JAPANSECURITIESFINANCEO070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP0075107-3")
obj <- obj %>% mutate (name.ac = paste(name, ac, sep = "-"))
firms <- unique (obj$name.ac)
x.otl <- obj %>% filter (name.ac %in% setdiff (firms, otl))
tp <- seg(as.Date("1984-03-01"), as.Date("2020-03-01"), by = "year")
x.otl <- x.otl %>% filter (ymd %$in% tp)
n_x <- x.otl %>% group_by(ymd) %>% arrange(ymd) %>% nest ()
mod_fun <- function(df) lm(log(sales) ~ log(employees) + log(assets) +
sector2, data = df)
m_x <- n_x %>% mutate (model = map (data, mod_fun))
n_fun <- function(mod) length(mod$fitted.values)
df fun <- function(mod) mod$df.residual
r fun <- function (mod) summary (mod)$r.squared
adj.r_fun <- function(mod) summary (mod)$adj.r.squared
res <- m_x %>% transmute (ymd,
n.obs = map_int (model, n_fun),
df = map_int (model, df_ fun),
R2 = map_dbl (model, r fun),
adj.R2 = map_dbl (model, adj.r_fun))
data.frame (res)
}
x.0LS.ts <- OLS.ts(x)
x.0LS.ts %>% data.frame ()
plot.OLS.ts <- function (obj)
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require (ggplot2)
require (reshape)
#require (tidyr)
require (dplyr)
#obj %>% pivot_longer(cols = -"ymd") %>% arrange (name) %>%
obj %$>% melt (id.vars = "ymd") %>%
ggplot (aes (ymd, value, group = variable)) +
geom_point () + geom line(linetype = "dashed") + facet grid(variable ~
.,scale="free y")
}
plot.OLS.ts (x.0LS.ts)
#___ ___________________________________
# AlC DEFE{LOTDO v b
#___ ___________________________________
AIC.ts <- function (obj)
{

require (sn)
require (tidyverse)
require (lubridate)
#
otl <- ¢ ("JAPANSECURITIESFINANCEO070514-1", "JACCS0001710-1", "
JAPANPOSTHOLDINGS0038793-1", "JAPANEXCHANGEGROUP0075107-3")
obj <- obj %>% mutate (name.ac = paste(name, ac, sep =" -"))
firms <- unique (obj$name.ac)
x.0otl <- obj %>% filter (name.ac %$in% setdiff (firms, otl))
tp <- seqg(as.Date("1984-03-01"), as.Date("2020-03-01"), by = "year")
x.0tl <- x.otl %>% filter (ymd %$in% tp)
n_x <- x.otl %>% group_by(ymd) %>% arrange(ymd) %>% nest ()
mod_fun <- function(df) Im(log(sales) ~ log(employees) + log(assets) +
sector?2, data = df)
mod_fun_SN <- function(df) selm(log(sales) ~ log(employees) + log(assets)
+ sector2, family = "SN", data = df)
mod_fun_ST <- function(df) selm(log(sales) ~ log(employees) + log(assets)
+ sector2, family = "ST", data = df)
Im_selm x <- n_x %>% mutate (lmres = map(data, mod_fun),
selmSNres = map (data, mod_fun_ SN),
selmSTres = map (data, mod_fun ST))
n_fun <- function(lmres) length(lmres$fitted.values)
aic_fun <- function (lmres) AIC(lmres)
res <- Ilm selm x %>% transmute (ymd,
n.obs = map_int (lmres, n_fun),
AIC.N = map_dbl (lmres, aic_fun),
AIC.SN = map_dbl (selmSNres, aic_fun),
AIC.ST = map_dbl (selmSTres, aic_fun))
data.frame (res)
}
suppressWarnings (invisible (capture.output (x.AIC.ts <- AIC.ts(x))))
plot.AIC <- function (obj)
{
require (tidyverse)
require (gridExtra)
x <- obj %>% pivot_longer (-ymd, names_to = "model", values_to = "value")
y <- obj %>% mutate (AIC.N.n = AIC.N/n.obs, AIC.SN.n = AIC.SN/n.obs, AIC.
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ST.n = AIC.ST/n.obs) %>%
533 select (ymd, n.obs, AIC.N.n, AIC.SN.n, AIC.ST.n) %>%
534 pivot longer (-ymd, names_to = "model", values_to = "value")
535 pl <- x $>% filter (model == "n.obs") %>%
536 ggplot (aes (ymd, value, group = model, shape = model)) +
537 geom_line (linetype="dotted") + geom point () + ggtitle("n")
538 p2 <- x $>% filter (model != "n.obs") %>%
539 ggplot (aes (ymd, value, group = model, color = model, shape = model)) +
540 geom_line (linetype="dotted") + geom point() + ggtitle("AIC")
541 p3 <- y %$>% filter (model != "n.obs") %>%
542 ggplot (aes (ymd, value, group = model, color = model, shape = model)) +
543 geom_line (linetype="dotted") + geom point () + ggtitle("AIC/n")
544 grid.arrange (pl, p2, p3)
545 |}
546 | plot .AIC (x.AIC.ts)
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NOEMShDHETHEFEITT S LIk ->T, BIEREBIINCARL
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T Leisch (2002) 12 & - THIFE S Nz Sweave Z SCEIER D 72 IZFIH L,
T — Z @ 2 A LR ORI O 72 % 12 GNU make (cf. Mecklenburg, 2005)
ZRH L.

2T, KREMERT 572 OB SCEAKD 72 0 O BB AR % #ir
T5. 57, KOV —ZT 7 A4IVIZ, T4 L7 bVEEE (K32) O paper
F4 L2 bY D Sweave 7 7 A V¥ EFDA-RR-NEEDS-R.Rnw TH ¥, Ak
BRI T B e HITiE, K320 F 4 L7 b paper D Makefile (X
7U7b6) ZFAT 5.

RUUT M6 EINEEREEITT 57-HD Makefile 77 ML

all:
date > start-all.txt
(cd ../R; make RData)
(/bin/bash makepaper.sh)
date > end-all.txt
paper:
/bin/bash makepaper.sh
clean:
rm EFDA-RR-NEEDS-R-*.png
rm -r EFDA-RR-NEEDS-R.tex *.log *.dvi *.aux *.out *.toc

O W L J oUW N

[

Makefile 774 (RZ7 VT 6) THZOLANATWEY—4 v ball®d
TEET 4 L7 MUK (K32) OxtisEM331C52 5,

working

all: TR
date > start-all.txt f—— OMakeRData.R

\
| {—— 1EFDA-RR-NEEDS.R
[cd ../R; make RData;: [
—— SKWAD.sql

»|—— Makefile
(bin/bash makepaper.sh
date > end-all.txt
o paper
[~~~ EFDA-RR-NEEDS-R.Rnw
> Makefile
—— |makepaper. sh

}— data
} |—— DataWrangling.R
\
X33 : Makefile 77 A (RYUTF6) DF—4v ballsF4 LU bUHE
e (K32) DxFhs

|—— NEEDS2020cons.csv

30) ARETHA L TO 2B CEAERD 72D OBRELE, FZ» SBICHTHnlc > T3
M, REMEZRMT ZERTHH LTS,
31) Rnw (¥, Rnoweb 7 7 1 VOILEFTH 5.
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Makefile 7 7 AV (RZ7 VS +6) © 147H, 617H, 8fTHTY —
Ty MSEZEINTEY, 1ZFHDOY =4 v ball #make AT N TH
195 EIT & > TARICWAEL 7 — & AT % Sweave O JLE, /34
VI EDO L TREMNEIMIZIEITIN S, BAAMIZIE, 321281 % paper
T4VIZ M) EAVYMELT, UTOLIIImake A7V FEHITT S
L& - T, BSCGEERNEITENS.

make A< NiZ&kB 5 =7 v b all OELT
% make all

ZIT, sl@3vaTuerFrTHYD, XZUVTPE6DY =Sy Fall ®D

FATITHE S BRI OREN LU T O LS B bDTH B !

(M1) Makefile 77 ANV (X7 U7 b6) DIFFTHTT 4 L7 FYRD
Makefile (RZ U T MT) TEFEIN/ZF—4 v I RData % make
A<V RTEITFLTVSE, COBEIZE-T, 7417 MY R (IX32
Z) R X7 U7 b7 5 AJ)V0MakeRData.R (R7 U 7 h4d) i
Rscript I< ¥ NTHUEIXH, CSV 7 7 £ JV NEEDS2020cons.csv
DNHBIICHAAEN, KFETHHES NS 7 — 7 BT ORRAMD &
NI fE%ZEM 7 » 4 )V EFDA-RR-NEEDS-R.RData 8 HEIA K S h
3 (M34bBH).

ROUT T F—IBFTHEROEZEZER 7 7 4 )V EFDA-RR-NEEDS-R.RData
EBENEKRTB-HDY —4 » b RData WEFE S #17- Makefile
TZ7Al

RData:

Rscript OMakeRData.R
clean:

rm *.RData

=W N e

32) Makefile (ZZ U7 h6) ®F—%4 v b paper &, XFEH G A $T 5T
BERITTEHDOEDTHY, clean ZHM T 7 A IVEENIER (7 ) —2) §5
DL DTH 5.
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NEEDS2020cons. csv

», EFDA-RR-NEEDS.RData
DR ")

Data Flow: Bl — ==
(- N——

fte: Makefile:
Hakardtes Dits OMakeRdata.R

. o make. ' h Rscript
Scripts Flow: TXT TXT |
[

X34 : ¥ — 5 BRITFERDIEEZER T 7 4 )V EFDA-RR-NEEDS-R.RData O BHEj4
RICBETE3F—9 T74IERTUT T 74 IDFNERTIS

(M2) Makefile 77 AN (X7 V7 6) ®©447HTEIZE (EFDA-
RR-NEEDS-R.pdf) 24K T 270Dy 2 VA7 YT M7 74

makepaper.sh (X7 V) 7+ 8) METEh, AREMAHIEKRI N
% (X35b5).

ZRUT 8 MM NEERETEIZHDL VAT YT 7 74 I makepaper.
sh

1|#!/bin/sh
2 | ~/Library/TeXShop/Engines/Sweave-utf8.engine EFDA-RR-NEEDS-R.Rnw

_—_ —
S J—
==
R, Swe Auto Generating
LaTeX, dvipdfms _—
Data Flow: P | S —

EFDA-RR-NEEDS. pdf

3

Makefile:
& makepaper. sh

Scripts Flow: -
p TXT /bin/bash TXT

X35 : AFEOBEBERICETETFT—5 T 7 MIVERTUT T 74 IIDFENEXTIG




74 M & IE AT

Y zIWVAZ VT NI 7 A IV makepaper.sh (A7 UV 7 +8) MO
INBY VAT YT NI 7 A4)V Sweave-utf8.engine D/ —ZAI— K
3, ZZ7 V7 9ESHINnI.

ZJUT M9 Sweave ICK BB E IATEX KBTIV NS IV EETTE I
RY YU T T 74 )b Sweaveutf8.engine

1|#!/bin/sh

2 | export LANG=ja_ JP.UTF-8

3 | export PATH=$PATH:/Library/TeX/texbin:/Library/Frameworks/R.framework/
Resources

4 |R CMD Sweave --encoding="utf8" "$1"

5| filename=${1%.*}

6 | ptex2pdf -1 -ot "-synctex=1_-file-line-error" "$filename"

7 | ptex2pdf -1 -ot "-synctex=1_-file-line-error" "$filename"

(M3) 24TH & 54T HIZMER R OFH 24T 5 7w DIRETH 5.
Makefile 77 A4V (X7 UT F6) OF =47 v I all Dmake ATV
FIZKBFRITICE BT =977 ANEXLHT 74N, RTZVT T 74ILD
W, RORI VT N T 7 ANDOEITINET—F T 7 AINVEET 74
AN DAL O HIG B % K13612 5.2 5.

EFDA-RR-NEEDS..Rnw

pe—
I#j“m gggmmmé;j
——

R, Sweave, Auto Generating
LaTeX, dvipdfmx
pdfLaTeX

—_——— | Resls:
Values, Tables,
Graphics

Data Flow:

Makefile:
2l

TXT

Scripts Flow:

—
(1]

36:45—%v b all DEFTICHEST—F T 740, XET 74, RTUT b
T 7 A I DR EXFIS
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make A< v NOFEITIZ X B UHEERIZ, 27V 7 M6tk 3, 217H
ESATHOFEITRRAZ LT3 2 &2k - THhH B, iMac 2017 (macOS Big
Sur) ETHEITLIEREZUTICEZ S !

iMac 2017 (macOS Big Sur) L T% =4 b a1l OWUEKRE O FH

% cat start-preprocess.txt
2021 % 11 A7 B HER 13K 354 33 % gsT
% cat end-preprocess.txt

2021 % 11 A 7H BEH 13K 374 20 JsT

CORERMN S, 1404THTH 5. £72, MacBook Pro 2018 (macOS Big Sur)
LTHEITUIEREZUTICEZ 5 .

MacBook Pro 2018 (macOS Big Sur) LT —%" v b a1l OB Ol

% cat start-preprocess.txt

2021 F 11 A7 H BHEH17H 464 43% JsT

)

% cat end-preprocess.txt

2021 F 11 B 7H BEH 17484 58 JsT

CDRERING, 25315 TH 5.
A0 B TR~ HHWEFEICOWT, 20oRREEERTHIELLT,
Peng (2011) 12Xk % [HEAJEEMEZ X2 bV ] (reproducibility spectrum) #3
Bk ZEL (Peng, 2011 @ Fig. 1 #8). £tk 5 &, HBIREEM: O 2K
EEAETLUTOZ7 LV — PRIV TNS
(G Xtz &% [RAELKZTDH O] (publication only) : FBIA[ETIZ
724 (not reproducible)

(G2) [a—FrEHsN T3 50D (code)

(G3) Ta—FETF—MNEHEIN TS HD] (code and data)

(GH) Ta—FEF=FWY o7 LTHED, F17TE% b D] (linked and ex-
ecutable code and data)

(G5 54 icEHE T3 6 o) (full replication) : I —JIV KX ¥ v ¥ — K
(gold standard)
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Peng (2011) 13, TN o DEEAEA RS MLELTIRATED, ZhIiTHES
I &, AW make IZ& - TR LIEEEHBIET L CHIAMZHBRLTHS
7o, [ =WV R7VyF—=F]l iETs0Llbhs. -7, K3ILE

I AETRICE T 2 HEMENEEZEVLUVNIVTRIEL TS D ENZ X

D.

8 F ERSTICEITZBREFTOIZHDIER
MURHTICH 0 B RESTICRIH S 2 ERREOE#ELGA 5. £9,
AT R AT A ek

yi:BO+IBIIi1+.”+Bp-rip+€i, Z:L ., n
EL, N7 MV« fTHIERBE A
y=XB+e
95, ZIZT,
, Bo
Y1 1 xu Xy X €
. . . B
y=1 |, Xx= | =, B L], e=
Y 1 za - I x, ] €
By

B, KL, =Lz ..., 2] THY, 753445 ) EXT PP

O EERTHESTH 5.
[FUFEEANR T NIV B O/NEFEHEEMN T SV %
B:=XX) Xy

ETBE, HTEDMHEONRY PV,
7:=XB=XXX) 'Xy=Py

TREFINS., TIT,
P=XXX)'X

BHEATIITH B, Tz, BAENRT MV,
e=y—y=y Py=(~1—Py

ThHzon5,
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l%EOJEE{EU&:ﬂ?E) %f(ibﬁg 1}{ t%% ei::yf—gi (i, %7“%7“, %’C
EDHEDONRYT Mbyg EFRENRT Mle DE i kG THA 6N 5.
¥ 7z, BRESE O OHEEEI,

ThHZoh3,

ULoBED S &ET, BRESMT TR SN 5 IS E T 5 BRo SR 5
SEERTATTIE, HBHFEEIIOVTTF—28 (@, y) ZMOBRVTEHE
LicbD&, F—FHE2ROBENEOTHREINbDEELKT S 2 &I
£oT, TNOMEDHERL > TNENERLZIETHD, 20 [] M
ZDT— 7 OB ERITINB.

T3, SHETHIP OxtAKSE sy Ml (hatvalues) EFFIENLLLF D &
HITEFREINS !

hi:=pa:= [P,
Ny Ml hZ, BIAME y 126 225 TN g 2RO BBED y 1Tk B E
HZDLDTHB. T1b5B,

yi= jizl pi]-y]-:h,‘yi+j§: DiY;-
DEI, KEEUTOLIICBIELL D2 ZRF 2 —F v ML

(Studentized residual) &9 -
N
Yoo/l h
T, 6eni=VG,THY, 6013, iFHOF -5 8 (xy) AWK
WCEME L 728208 o° OHEETH 5.
X512, UTFOREE Y7 v 7 Offifft (Cook’s Distance) &9

b (Beo=BYXX(Bs—p)
" (p+1c*

SIT, By ld, iZBHOTF— 5 (@, y) AOBOLTRD B ITHT S
R/NEEHEECMENR 7 MILTH 5.
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Zho - FEMIZ DT, 72 & Z1F, Chatterjee and Hadi (1988)
EBREhizun,
18 G FEXIFRSD T

G.1 FEXMHERSH
EFE1 GEXIFRERSTR) MR H X o3t R B (probability density
function: p.d.f.)

fu@l)=2g(EENo(a L) e =(—w, o) (18)

EbHDOEE, HERELH X FIEAFRIER S SN(E, o, @) IZHEH EMEIEN,
X ~ SN(, 0 a)

EER, weR:=(0, ), aeR
BRARETHY, =[5 w, o] FRERZ MLVTHB. 1,

#@)=—exp( %) 0= [ s@dr GER)

i, 2hEh, EHEERSHNO, 1) O pdf.&cdf. (BESHEE TH
5. 1B, (£ o) o) FHEBERE (direct parameters) &IEEN 5.

G.2 ENWT 1+ —51h
EFE2 CGFMT 1 —59h) MR X Hpdf.:

fST(xm):%ﬁ( xf v>F.<a ”;5 W
w

ZbOLE, MERZEMX BIEMWT 4 =401 STE o', a, v) IZHE S LRI
h,

u+1>, reR (19

X ~ ST, 0’ a,v)
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£EER, wER, a€ER, vER"
BRI THY, 0=[F w, o, v] ZRERZ L TH B,
+1
I v g vl .
f.(zlu)—<2><1+2;) L RGew= [ favd
r(% W
ik, Thzh, BHEY DT 4 —45HD pdf. &cdf THB. 48, (€ o,
a,v) FHEHERE LTINS,

& H BREEESE

Ko | /N KB | o | oM
Pl A gkt 1 01 001
s jedin (%3 1 01 002
it b iy 1 01 003
pleE A frith 1 01 004
BE%E £ e 1 01 005
it i B . o<y 1 01 006
pleE b INL 1 01 007
BE% £ AR 1 01 008
Rk A FLEL 1 01 009
pPleEy b Z DAL 1 01 010
B e %= 1 03 021
Ris e bl 1 03 022
pieE Ml AL 1 03 023
B e EHlift 1 03 024
s Al e —om T 1 03 025
Pl Ml Z DAt 1 03 026
Pl 7SIV T e K THLHK 1 05 041
B IXIVT o 4R ZDhh VT« K 1 05 042
Pl (b2 KFALE 1 07 061
pPleEy 12 B 1 07 062
BE% (b2 HEv—5 1 07 063
it (b2 friheF 1 07 064
ESEES 1L B AR 1 07 065
B =3 €S 1 07 066
P it (b2 il - B 1 07 067
ESEES 1LF ALK o RS 1 07 068
Pl =3 W A v F 1 07 069
B 1k K - R 1 07 070
pieE %3 Z DAL 1 07 071
Pl [ 35 by KTEIES 1 09 081
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Ko+ Hi o E /NP S AR INGHR
pPleE [ 38 R K A 55 i 1 09 082
Pl [ 38 KR 3 1 09 083
B Al ARG B R O 1 11 101
Pl Aiith AR A B 1 11 102
Pl EPN 54 1 13 121
B EPA Z DAt = LB, 1 13 122
Pl E HF A 1 15 141
Pl S A h—iR 1 15 142
BE¥E ® AV kTR 1 15 143
it B Wi 25 1 15 144
pleEy EE KB 1 15 145
B ®E H—ER « ZOM 1 15 146
WG Sksm Bhs—H 1 17 161
PleE ERl S - HUE 1 17 162
B il ok 1 17 163
it SRER Ak 1 17 164
pleE ERl| [l 1 17 165
ESeE S 2k 8 ZF VU R 1 17 166
B BREM 2 O gk 1 17 167
pleE BB B | KTHESE 1 19 181
Pl JEkSBELY | = Ol 1 19 182
B JESSmMS | T ImL (BYAHAL) 1 19 183
E36ES JegkBm B e =7 1 19 184
plaE FESREm B | B - BRE - 1B 1 19 185
s JekEEET | ZofheEE, 1 19 186
P it B TAEREM 1 21 201
pleEy B 7 U Z B 1 21 202
BE¥E B HEHE BRI 1 21 203
E36ES (510 SRR o BRI o PUIRER 1 21 204
pleE B R 1 21 205
BrE% B AL T B 1 21 206
E3eES (51 NS 1 21 207
pleEy B 5z 1 21 208
Pl B Hkk 1 21 209
B (23 Z DAt 1 21 210
Pl bk BEER 1 23 221
Pl S R 1 23 222
B ot i KEEER (GEES) 1 23 223
Pl bk AR (AEERT) 1 23 224
pleaE bk B 1 23 225
3 BB GRS 2 1 23 226
E36ES EBE A Eill 1 23 227
pleEy b [EEIEEALopU 1 23 228
BrE% bk Z DL 1 23 229
RiE TEM T 1 25 241
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Ko+ Hi o E /NP Kor#i AR INGHR
pPleE EEILE H s 1 27 261
Pl ELLE EEEEE 1 27 262
Ris ELLE difk « Z Dt 1 27 263
Pl kNS il 1 29 281
Pl el o ELaH 1 29 282
e i J B Z O fibig % T B R 1 29 283
Pl ket 10 gl 1 31 301
Pl ikt v HAS 1 31 302
BE¥E el xis G . 2 ofl 1 31 303
E36ES Z Ot FlI 1 33 321
pleEy Z DAL ES 1 33 3922
BE% Z DA s i) 1 33 323
E36ES Z DAt % o 1 33 324
PleE Z Db Z D% 1 33 325
JERLESE | kg IKEE 2 35 341
JEREE | % 1R SEZE 2 37 361
el | % Z Db 2 37 362
JERLESE | KT 2 41 401
el | ik R 2 41 402
ik | 1K - . B 2 41 403
EE e T [ aR P 41 404
el | e 2 41 405
el | Z Db 2 41 406
JEBLEZE | Mt Ak 2 43 491
s | phtk H Byl 2 43 422
JEBEZE | Gt JER YRR 2 43 4923
JEREZE | HAHERG AL P 43 424
el | Btk PRSI 4L 2 43 495
JEBESE | WG LR 4L 2 43 426
G | Wtk R AL P 43 497
Jemirg | stk TR L 2 43 4928
Jellrsd | Ak Z DAt ) 43 429
Eln e ST e S HHEE 2 45 441
LGS | i 2 — 78— P 45 442
e | NEE HWUE 2 45 443
IR StEy INGEHE 2L U ES 2 45 444
JEREZE | BT WG R 8RAT 2 47 461
B ¥ T HRHTEAT 2 47 462
G | BT Ho 84T 2 47 463
G | BT {FRE8RAT 2 47 464
e | BT FHHSRAT 2 47 465
G | 4T SR A 2 47 466
G | Ak Al P 49 481
B PRER PRI 2 51 501
ElE 3ied Z Dzl Z DRl 2 52 511




82 W & E AT
Ko+ Hi o E /NP S AR INGHR
el | B HE 2 53 521
FERLESE | AEhE Sk 2 53 522
ElE S Phili « N RFRLER 2 55 541
el | Bl N2 TUNELER 2 55 542
JesisdEe | Bl e N INZ e Z DAl 2 55 543
e | B [E3 2 57 561
el | KT 2 59 581
JEBlEEE | PIfii 2 59 582
e | i ST« = DAl 2 59 583
el | e 7858 2 61 601
G | AR A 2 63 621
JEREE | AR S g A e 2 63 622
JElEE WE AAE 2 65 641
JERlEE | Eh Bl 2 67 661
JEREE | H R # p) 69 681
g | H—EX I 2 71 701
Jlkg | -2 RS i P 71 702
JEBLEE |4 —Ex RF L p) 71 703
JEMEE | Y—EX ZOMhY— ¥ 2 71 704




