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Advantages of Japanese Corporations in DVD Recorder
Production: Focus on production shares from 2000 to 2014

Toshihiro IWAMOTO

Department of Business Administration, Faculty of Business Administration,

Fukuyama Heisei University

Abstract: This study examines the advantages of Japanese corporations that produce DVD recorders,
with emphasis on their production shares. In particular, it focuses on the activities of Panasonic
Corporation and Funai Electric Corporation from 2000 to 2014. Japanese corporations were
consistently competitive in the global production share, with Panasonic Corporation obtaining the
top production share from 2003 through 2010 and Funai Electric Corporation dominating the
production from 2011 through 2014. Panasonic Corporation established its advantage through the
early realization of the simultaneous worldwide launch, while Funai Electric Corporation established
its advantages through a unique business model.

Key words: DVD recorders, production shares, worldwide launch, FPS, OEM
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Development of the Analysis Software College Analysis

Masayasu FUKUTI™!, Yukie OKUDA? and Mitsuhiro HOSOKAWA "

*] Department of Business Administration, Faculty of Business Administration,
Fukuyama Heisei University

*2 University Education Center, Fukuyama Heisei University

Abstract: We started developing the analysis software College Analysis using Visual
Basic in 1997. At first, we created programs for research in the field of business science,
but the direction changed when we added statistical analysis programs. Little by little, we
started using our program in classes of statistics, business science, decision making and
mathematics, and more recently, we have also started using it in graduation thesis
supervision and classes of data science. This has created a need for tools to efficiently
carry out analysis, and we have begun to consider how to handle large amounts of data.
In this report, we look back on the history of the development and consider future
directions.

Key Words: social systems analysis, statistics, data science, College Analysis
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1><2 (Sl><2 / )/(R/de) fS 2 ? Ldfg

H) UTET =28 ERe 556 0XORMEZMATE L,

a b nm

2
222 (5 =)
i=l j=1 A=l

a b

=3 S [ )+ (x, =)+ (x, —x —x, +x)+ (x, — %)

i=l j=1 4

<
I

n

Zb:Z(xl —x) +ZZZ(X —x)

i=l j=1 A=l i=l j=1 A=1
a b m a b n
FY Dy X=X ) DY (- x,)
i=1 j=1 A=l i=l j=1 A=l
a b nm b
+2zz (%, = x)(x, —x)+222 (%, =X)(x; —=x;, —x; +x)
i=l j=1 A=1 i=l j=1 2=l
a b
+2zz x; = x)(x; —x;—x; +x)
i=1 j=1 A=l
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a b
= ban.(xl. -x) +dZ(xj -x)
i=1 J=1

a b a b
+Z:Z:n,.(xij—x,.—xj+x)2+Z:Z:Z:(x,ﬂ—x,.j)2

i=1 j=1 i=1 j=1 A=l

+2izh:ni(xi - x)(x, —x)+22a:zh:ni(xi —x)(x; —x, —X; +x)

i=1 j=1 i=1 j=1
a_ b

+222ni(xj =x)(x; =%, —x; +x)
i=1 j=1

HRAHNCLLT & 72 %,

nr

a b a b
ZZZ()@M —x)° :bZni(x,. -x)° +d2(x‘/. —x)°
i=l j=1 A=l i=1 Jj=1
+iini(x[j —X, =X +x)° + i

n;
i=1 j=1 i=1 j=1 A=l

a
2
(xiﬂ - xij)

a b
+222n,.(xj —x)(x; —x; =X, +Xx)

i=1 j=1

ZoRTH # n, DRE, REOBEILBIZ 01225720,

4. ZELEK

41  F0U3LOMEE

ZEIE O FATEE 2 X 12 (283, ARIRIZIER L AN R T2, ZEILBIT 2 1
Mg DEE V TH 5025, Bonferroni 5% A & LT, Holm-Bonferroni 54 ®INTX 5
Lot i, &6, MEDRWHAEIZ, RELSFHAENTWD HiEE LT, ERMES
LB H DA O Tukey-Kramer 15, IEHMEN H 53855 O Games-Howel %, IEFMEN
72WA O Steel-Dwass 152 MATH D, TAULTE Welch O3 BUHT 2 2 72 1 JohlE
EERFENED FEIZER D, ZTNUOHOREIZK LT, FaIOSEOITEDO BN LETH
HMENL, D DD TEKITHEET 5,

saiEs E=5 Eon =)
SEIE  wmin (TUER
O #EFTES
O BRIF-5m5
O HEOHDT -5
Bonferroni ;% (] Holm-Bonferroni
t Welch's t JIBfizFo

Tukey (JIERMEESBIENLETS,
Tikey—Kramer
Games-Howell (FIEARIEMBETS.

Games-Howell

Steel-Dwass (I Tukey(D/ U MFARTT.
Steel-Dwass

X 12 28 s I T
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FEF O 71730 % Bonferroni t #iE % TIXMREMEZED . Tukey-Kramer 5% TIEX 13 O L
INTHRERE R FE R S D, Bonferroni EDRERERIT 2 BEOMEMERIZEITEEZ 2T
TERREIND,

52 Tukey-KramerD 53 [ ]
Tukey-Kramer 41 42 43
b F-hE 10 10 1m0
Fq 114.000 120200 1125900
TR 22000 17956 22980
Pooled T {R77 20981
BHE 27
R Bl &2 43
%1 p<0.05 ns
42 p<005 p<00
143 ns p<001

13 Tukey-Kramer 35D &G H
42 FHULLKFIAL-ER
Holm-Bonferroni M 7%
KR o, KEOKE a. ke m (m=a(a—1)/2) ¥ L. BEkFEL /S

WIELZ Py Pystes P,y EWAEZ D,
1) p &a/mzrwigds,

D 2a/mThsabIE, BT STns. CRIEKT

P <a/mThHnanIE1ERIIRIEEHRAZTEAL, K~

k) p,Ltal/(m—k+1) %y s,
D, 2al(m—k+1)ThsabiE, PBEn s TRIEK T
D, <af(m—k+1)ThsabEkFEBTIFERHEZENL, K~

m) p, Lo EHET 5,
D, 2 ThHRBIE, ns. CREKT
D, <A THLRHEmE R ITREIGRZEANL TR T
Tukey-Kramer M 7 ;%08
K E a ., &7 —4%% N | 2RoAmEE @, =N—a L§5, kit jiconT, 5
—sBEn, FHEX, FRSMEU LT 5,

waEntc: Vo= (n,— 1 g,
Jj=1

|)_Ci — X |

AR T X
JVe/n; +1/n,)
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AF a—F v Mesniz#iHo ax100%5 g(a, @, a) &t L0 HEEZHET 5,
Games-Howell @ 75;%8
KSR Q LY D, KU JIEOWT, Fos Mk N, THEX, RRESSE U LT 5,
B (ujz‘/nj+u,f/nk)2
B uj/njz(nj —1)+u,f/n,f(nk -1
KOG & : 1, = J&_%! x+2

«/uj/nj +ul /n,
AF a—F v MeSn#io a x100%g(a, @, ) & 1, L OHBEEHES 5.
Steel-Dwass D /748!
KHEHE @, K e TF— 2, 2T B,
KUER j, ke OF — 22N T, RO FNEICNENL 7, % (1T A O 2 0EE (LREE T
5. ik 2 ) ONERFIW %k 5,

W= er
i=1
BRSNS VA& GE (n,n, >20)

W —n,(N +1)/2
Z= ~N(0,1
Jmny (N +1)/12 .5

. -1/2
-»IWFn&N+Dﬁ*4p{1 ! Zﬁﬁﬁ—b}

n]nz(N+1)/12 N(NZ_]) a=l1
IKMEM OFEEH&E - t_jk = ZX\/E
AF 2=y MES GO @ x 10084 q(a, @y, @) & 1 kO£ HET 5.

BEMR & IO TN 2 53, FNERL 2N 22 WA 180T 5 (Bek oo [ ]
OHEFNENATE, =070 —1/2 1% Yates #iE).,

AR B : @),

5. BhYIC

A SCH TR S D HE T, FEROESSC T B a2 — 2 OEmEKIZ K o TIREITE
L LTIT<, 2 BERIOEINT — & O E Tlix, ERPER 72 < 0Bk e W52
WTdH DL FHOIND Brunner-Munzel RE &, IERMERRVGE DESBIEDKRE TH S
Fligner-Killeen & Z M 2 7, ZAVE TIXERMED 22V EE . Wilcoxon DNERZFIEE 2 HV
TE 7=, 411X Brunner-Munzel #27E7)Y Wilcoxon AN FIfREIZE & #2507, EMRME
IRV E T HES B2 R E L C Wilcoxon JEAZFIFRE D> Brunner-Munzel FE D> % 5.5
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ZEIIRDDN, EOEIHHNVENTH D,

FEBRFTEE T % Welch O 1 JEELE /Y BT S —AIZE DiLibd €T, H 0 2 BRI OMRE
DES RN TETERL, I, ZOMRITIERME &L ESBERH 585 D Tukey-
Kramer fR7E., 1IERMENH O ZE0HMED 72 GE O Games-Howell fE., 1IERMENR 2GS
@ Steel-Dwass MRE~EBR - T, ZEIE TEDIENGOBEENTE YT D2 D
L7y,

2 JEELE BN T, VK LN R 28560 HEBEATE T, 1 tidE &R L XL
SRFENENTE L Lo, F D ®H DA D 2 FLIESEASHT &AL,
1 DOKAEHIER 2L . 1 ODOKIEITHIEN H DT ONTIT, HVIRLENR—ET
RWERIXELEFANTTH S,

Stk BRx RBERNRRE FIEREDNTUT K525 LRI, 7 — X DR % R
THZTEZ DN HEANRE X H B ENLRNE I LIz,

SEXHR
[1] ®EHERE, T—F0W 7V —>Y7 b7 =7 College Analysis, https://sites.google.
com/view/fukuimasayasu
[2] &@Ek, RGEFHRT /S—7 =27 h~ 2% — (R4 52a%hi) [iEH &t 78 5
2R, FBRIV AT AL 2022
[3] A HFZEKO~2—, Brunner-Munzel f&/E (okumuralab.org)

https://okumuralab.org/~okumura/stat/brunner-munzel.html

[4] REAL STATISTICS USING EXCEL

Welch’s Test | Real Statistics Using Excel (real-statistics.com)

https://real-statistics.com/one-way-analysis-of-variance-anova/welchs-procedure/
[5] HatenaBlog, ZHEO% R E (2) — Frigner-Killeen - Engineering Skills
https://oceanone.hatenablog.com/entry/2020/07/28/234435
[6] HHREf, <Y KT v 7 <V SEEBHSHOHT - BIEETT V>,
ST HIR, 1989.
[7] Wikipedia, /L A=R> 7 = —=ik
[8]  Tukey-Kramer %, Games-Howell #%, Steel-Dwass JE(Z-DU T
% B IR E - Engineering Skills (hatenablog.com)
https://oceanone.hatenablog.com/entry/2020/06/10/030548
ZEERE (2) — Games-Howell - Engineering Skills (hatenablog.com)
https://oceanone.hatenablog.com/entry/2020/06/28/035710
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Addition of Functions to the Analysis Software College Analysis

- Experimental design and multiple comparisons -

Masayasu FUKUI"!, Tomohito MUNAKATA ™!, Rintaro AOKI"!
and Yoko MATSUMOTO™

*1 Department of Business Administration, Faculty of Business Administration,
Fukuyama Heisei University
*2 Department of Nursing, Faculty of Nursing,

Fukuyama Heisei University

Abstract: The analysis software College Analysis continues to be revised. This time,
new analyses have been added to the two-group test for quantitative data, and the
experimental design and multiple comparisons have been significantly revised. In
particular, Welch's one-way analysis of variance has been added to the experimental
design, and methods such as the Holm-Bonferroni test, Tukey-Kramer test, Games-
Howell test, and Steel-Dwass test have been adopted for multiple comparisons, making
the analysis procedure similar to that of the two-group test.

Key Words: experimental design, analysis of variance, statistics, College Analysis
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FHFT 2K, R’ HDT7—2 O TH DM, £ b DOFERIT C.Analysis D A = =2 —|Z
PEV, AR THERIT — 2 0D ), THEEEFITRE T ), TSRS AT — 4 h ] LREAT
W5,

2. BHMORNE

I TIEHERE ORI LIEH IOV TSRS 2, BT 17— 28570200
BRHLET) S WO AHROFEIREOR M 7Y N Th D, BTG & & 25 3 ERITEFH
ZRNFIED LHICEW T, Bix 225t ot O 7 2 RERNICH IO 2 ¥ETH D, €D
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. s EHOTEE A L7 5 LR & BRI
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e s BeA X & B ERR O R & AERI R I oo E
EVAS . VEEA
B 30E | AHEE & [EURSHT - 1EE . BRI ET
I\ | ;'\ \g 3 —_ ( = [==$P
BAE | BRI S ;Etf);ﬂ‘ﬁ@@%ikﬁ RORRE O el (32
Fs5hml | BT —XORE BWEEREE A 2F/RE
6 ERMEORE & FEM | Shapiro-Wilk DIRE & RO t E, 4
L DR E A NENLFIRR E DR
7 [l KGO 720 2 FER O & t MRE, Welch @ t #RE, NEALFIRRE D
% W7 — 4 O LR R -
5 8 [l SISDH D 2B DR | JIGDH D t RIE. HF 5 NEN Tk E D3
H)T— & O L & LN
9 Al BRI O E & Bla | FHBIGRER & NENTAR BAFRER &R & AR
S OWE HEMEDRKRE - H
e R, 1 Jofid @ /0 # T & Kruskal-Wallis #27E
FI0HE | RBF B BRI, SO D BRE. 2 EEE R
118 | EEREOHT BRI & B HGERR
F2 0\ | CHB ST 2 8L L 3EELL E YB3 HT
F13 | Ko FERY M DFE 2 5 & KA 5 0T
B14AE | 7T AE =50 7T AE—Hr &k SEETE
sk | BEH 138 O FEE

BETHA LT 5 CAnalysis D7 —Z THEBAN—T DT —F T, XR—=ULKE—
DITH - S ERRE LT, B r~KE Y O THRTEL TV 5, Python TENE B
ToZ LITEHELITITHELVO T, F—F DO_R— % —F Excel IZHEY 11T, utf-8 DLF =
— RIZEH L CTosv 77 AV E LTRFFEL, SEAL TS, ZHIZRVBIEDT —&Z %
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TITIINRN N2 D ELS IR DN, #FE D ELMEDZLICED, 1a~Tlon2o50
F— BT AN TR ELERNTAZ LA THA I, RENSHITEIT Lo
BRIZOWTRTIT 2 kizT 5,

3. KEtEBRETOV S LOBEEERK

3.1 BMT—H20&%E

A1 Google Colaboratory ™ FE4TH i 4 X 1 (2777, B DA MHI73 Gemini 5247 H i
TH 5, Gemini (CERZIEZ, 1B SINT=7 1 7T L% ZEM D Colaboratory (25 L FEAT
T 5,

- ) R D=CeD x _

< C ™ ) https://colab.research.google.com/drive/1IkOUSIrFROxhcXmwKWnKaOrt2VHKS... €% @ = a Q
G Google [ Google IR < MUFHAT - BHHRZE [ FukuiMasayasu ;> HREDBEZ @ Amazon > | [ 200B8KIEAY
cO & Untitled11.ipynb B & o na
| J7l |E FTr BA S2YML VoL NS INTOEEEREFELELR
|
| = +3-K +FF2h v + Gemini ~
| ~ L 4o B Gemini X
: Q@ I-FrusmETEN. Al THRLET. +
‘ {x} Gemini
Gemini (3. Google H'BiFE Lii&his Al W —)L
(o) T. Colab DEBICEISET,
B T NUTNNDOA SRMES
(m} LFo#RE Ay z—IFsm U EE0

How do | filter a Pandas DataFrame?

How can| create a plot in Colab?

Show me a list of publicly available datasets

<>
cllcAytE—= AN
=
0/1000
= EFE[C(E. Google DEZFFERIML TLVRL. RERE T
BIREBNTRINS T &NB0ET. Bl
® X

[X|1 Colaboratory? 31T i
WL Z AT O IIEE T T — X OFHIALBLETH S, mOFIE LT, FHEOITX
Fa—hutf-8 D2 DX DR esv 77 A NEFINT 2,
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F T Gemini I [ 77 ANV EAVR—=F LT v 7 ur—RL T &axdé,. M3DLD
R T T APMERIND,
+ Gemini

nnolz. J7 )% Google Colab [ M7R— LT 7w 00— RT23755%ERD
EBNTY,

1. I7AIEBR YA 7O EHEET.
0 &
from google. colab import files

uploaded = files. upload()

Use code with caution

TNICED., TPAIIERRBIRT BI=bORI > hiForanEd. 7y O0—-R73
T7AIEBRUTIEEL,

K3 Z7A4NV%T v7a—R 457077 A
GEICL o TUIRACEL DT v 7T ARER SN, LERTWVTERT S, Fiz,
ZOHA 2ITHDORIAICAR—ANR A TEITTERL Lo TNDIDT, TDAR—A%
HIHELH D, THEED Colaboratory IZF L TFEITTH L, 77 A NVEIROARHZ R
KRS, 2V I LTI 7ANVERIRT DL M4DXSRERERD,

© from google.colab import files
uploaded = files.upload()

)

FFAM_1.csv
o FF X PM1_1.csv(text/csv) - 170 bytes, last modified: 2024/11/17 - 100% done
Saving 7H X1 T.csv to TFRX BT 1csv

X4 77AVRIROT 07T LDET
Wiz 7y Fa—R U7 7 A EH > THRFHAEZIT O #lE2 L1 AT DL,
HEHELT2o0070 7 7 ANRRREN, TLHDLERSDE I o1, mmDftick
ST ) ELATHIRNZ EbHEOT, P LTal T hEEETINE LD D,

© imort pandas as pd
import numpy as np

df = pd. read csv(’ FF R T.csv')

{5 77 ANONEET —F 7 L —LITHPAL
IHNTHW O RIES TS, T —F DFERARIFRRDO ROFAEIC L > TIIARBETH
5D, BN T 0 7T DERELTEBWTHES Koz LR kunE 5,

T 7 ANDERIASREFET L, MRS DANEER~T) LanddEXK6 DLk
Tl T LMESI, MERNC KD 1 RoenElREZS< 2T 728 FICHBIREEDS T 1
7 F LhEL

© gender freq table = df [’ 450 1. value counts()
print(gender freq table)

3> 145
1 n

2 9
Name: count, dtype: int64

M6 MERZEDANEER~D (1 RIL/THEIER)
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Wiz, TPERIEEIE T2 Ry EIRE S 2T EANTDHE, KT DL RiERICAR
60

© I ZRTHRTREER
cross tab = pd. crosstab(df[’ 51" 1, df[' &% 1)

t BRERR
print(cross tab)

ST EE 123
451
1
2

K7 MREEZD 2 RTHEIROER
WICM 7 7 7 %2#i 2R A b, AiOT a7 T 5 THES TU e gender freq table % fif
T [gender freq table DT —% THZ 7 7 &\ T) & LTI, TORMERLA FLn
HAGECTHIT D272 T, I T TEAFETH A M EARIT DL OIC) LT DL
RENCK 8 DT 07T Nipolz, ZIT, ZOMELBONDESITBEML, RELE
PIDERTITIY FRAT VD,

55
51

1
3

HRIOHEE

© !pip install japanize matplotlib
import matplotlib.pyplot as olt
import japanize matplotlib # Import the Library

# Get labels from the crosstab index

labels = cross tab. index

& Calculate sizes from the crosstab

sizes = cross tab. sun(axis=1) # Sum across columns to get total for each gender 1
i Create the pie chart

plt.pie(sizes, labels=labels, autopct="%1.1%¥', startangle=90)

# Add a title in Japanese (using a Japanese font)
plt. title( PERIDELS", fontname="1PAexGothic™)

# Display the chart
plt. show()

X8 77 7 o
A MAEMT T NE 72 ERIREOCRIEH D08, ABRE X5 X5 7%, HECHIKR
W27 a7 T AOFRIZRDRNELL, a7 ADE ko b LIZHIBRCIEINITF A
FEDTORITNE B RNEA S,

WIZHERN L [BIECTH 7T 7 %1EA 9 LB, Teross tab & - THERI & FIETH 77 7
oL HT] ELEEZARIDEMRD I a7 T Mk ol-, £2TC (757 28I FR
LT &L ZAENL2ERDOT 7, 7770 L5 ITHizx iz By THIG TR
RLTY) &Lk ZA BWMDT T 71257,

Rl B OBE Rl BECRE HRBEOER ()

5

B9 #2777 OEMER
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BBl TR L T) &Lz 2A, BEIIZK 10 DXL 5 BRIz T-,

© ¢ ... (previous code for calculating percentages and creating the chart) ...
# Calculate percentages
cross tab percentage = cross tab. div(cross tab. sum(axis=1), axis=0) = 100

# Create the horizontal stacked bar chart with percentages
cross_tab_percentage. plot(kind="barh’, stacked=True)

plt. title( 551 & EIE OB (E&) *, fontname="IPAexGothic™)
plt.ylabel (' 481, fontname="1PAexGothic™)

plt. xlabel (' EI& (%)", fontname="IPAexGothic™) # Update x-axis label

plt. legend(title="E%&", prop={"family : "IPAexCothic™}, loc="center left’, bbox_to_anchor=(1, 0.5))

plt, show()
T 17 MEOBER (B18)
2
BE
= -
# 2
3
1
0 20 40 Eb 80 160

18 (%)

X 10 #7277 7 ORbH

32 EMT—A0%EH
BT — X DHEFHIONWT, TZTHEHXFa—hutf8 D11 OX I/ esv 77 A V%
FALTWD,

A B _c D E

1 =2 3 BE HE

2 | 1 2 169 71
3 | 2 1 175 68
4| 3 2 170 67
5 | 4 1 179 72
6 | 5 1 176 69
7| 6 2 174 81
8 | 7 2 173 75
Qi R 1 181 (31

11 7FA N1 2csv
BMELTWDN, T—F 7L —Ldf 2 TFA N1 2.esv THEOTWVDHDT, [df 2~
THRIZOWTERSEE DL »T) & LTHE, fERIT 1 OEINE TR R 2/
ST, [§EFIRICLT) DL 5AURTIoT=DIEN, WIHMED 166 T, JEEH
K& SOJREICIEA T ehrol, 22T, FIHIEZ 16512 LT, KX IDIEIC), Bk
Z 165-170 O L HIZLT) BRELEBEZTHI2D LI RT 0T T N EFATRHERIC/R 072,
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© imort pandas as pd

# binsEEH
bins = range(165, df[’ B l.max() + 5, 5)

# RS ARLEER
labels = [f* {i}-{i + 5}" for i in bins[:-11]

# EEATRE R
frequency table = pd. cut(df[" B4 ], bins=bins, right=False, include lowest=True, labels=labels).value counts().sort index().reset index()
frequency table.columns = [, 'RE¥ ]

| ERSTRERR
print(frequency table)

[

L
165-170 4
170175 7
175180 7
180-185 2

wre— e

B 12 WIHME 165, 5 KBV O EH AR OHiE
Wiz, 5 DEENAGRESA NVEAAREICLTEA N TAILT) ET5E00L
DEEDHE, 13070 s T AEFTR-RERoT, FICEYV R NI T LD L
EHE L CERRESEDL L TED,

HROEANI A

© 1 !pip install japanize matplotlib
import matplotlib. pyplot as plt
import japanize matplotlib #EZzE{tmatplotlib

t ER T ILEER
plt.bar(frequency table[’BE#R' 1, frequency table[’ E#L 1)

B

34

t 74 B EBTRIVERE

plt.title( FROEZRLFSL") § 94 FIVEBRECERR
plt.xlabel C BZER )

plt.ylabel C %)

2

t EXART S LERR o 165170 170175 175-180 180-185
plt. show() iR

3 13 &b A k7T LOHEH

WIZ, BRHFFRIZOWTRO TH D, [HEEAREICONT, BRFEGFHREZRD T
LI BHEH 4D LD RFER L o7,

©  import pandas as pd

it Assuming your dataframe is named *df’
height weight stats = df[[' &&', "% 1]. describe()

# Display the results
print(height weight stats)

gk 5=
count  20.000000 20.000000
mean  173.800000 68. 000000
std 4.572227  6.480741
min  166.000000 58.000000
25%  170.000000 62.000000
50%  173.500000 69.500000
T5%  177.250000 72.250000
max  182.000000 81.000000

8

X 14 HELEREOBRFHEBEDORT
Fo, TERTHT T, BELREOTY LIZEERFELZ RO T L35E, RIIS5OLED
A T SRR ALOY
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[>]

import pandas as pd

# Assuming your dataframe is named *df’ and school column is named ’Z#
school stats = df. groupby( ) [[ &K', "6 1].ag9(['mean’, 'std"])

i Display the results
print(school stats)

Sk

mean

¥

&

std mean std

B
1 176.555556 4.034573 68.555556 4. 798727
2 171.545455 3.777926 67.545455 17.802098

15 B O E L IRE O L iEHE (R =

6T, EZHETTUT DRI ZIT> THD, £, MEELHROMBGEK

ERDT) ET5L, 16 DFEF L7207,
°

import pandas as pd

# Assuming your dataframe is named ' df’
correlation = df[" A%’ 1. corr (df[' H&' 1)

# Display the result
print(f"Correlation between weight and height: {correlation}”)

S5~ Correlation between weight and height: 0.5115480366660284

16 AELHEOMBREK

Yy > N =, > N b= =Y =
Wi, MEEZGRETTHT2EEREZ RO T 328, K17 OX 5T, FEMRER
R — B > -
IOFERERTLTIND, FHEMNST 2 & TFRADHELS THoT,
3 OLS Regression Results
Dep. Variable: T 4m Resqared: 0.262
Model: OLS  Adj. R-squared: 0.221
Vethod: Least Sauares  F-statistic: 6.380
Date: Sat, 30 Nov 2024 Prob (F-statistic): 0.0211
Time: 16:32:15  Log-Likelihood: -62. 209
No. Observations: 20 AIC: 128.4
Df Residuals: 18 BIC: 130.4
Df Model: 1
Covariance Type: nonrobust
coef  std err t Pt [0.025 0.975]
O mutmmniw R e
import statsmodels. formula. api as smf o S 7%
:l:nb(mmbus)l gzs éavgl:ié()iera (JB): gzs%
# Assuming your dataframe is named ’df’ o : CObLIE) - :
K : 2,913 Cond. No. 6.78e+03
model = snf.ols( k& ~ BF’, data=df).fit() Rl = :
Notes:

it Display the regression equation

print(model. summary()) strong nulticollinearity or other numerical probleas.

17 KEZHRETTRUS SRR

[1] Standard Errors assune that the covariance matrix of the errors is correctly specified.
[2] The condition number is large, 6.78¢+03. This might indicate that there are

BT, TREZftu, &R 28 U7z BUREHRAT & OB 2 #V T SR 2 7oRER

W18 Th D, a< R < BATK DAL,

SR:4EONFEH
@ °
© import pandas as pd "
import seaborn as sns
import matplotlib. pyplot as plt Ep
import japanize matplotlib #
# Assuming your dataframe is named ’df’ s
sns. regplot (x=" &', y=" (K&, data=df)
plt. title( BFRCAKEDHARE ) # Set title in Japanese w0 R
plt.xlabelC & (cm)’) # Set x-axis label . ° .
plt.ylabel C 455 (kg)') # Set y-axis label e e v T e e T e nz
plt. show() FE(em)

18 G SAREORYREMR T S Bl
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41 BHT—YORE
ZOfMTIER L THEALNETF—Z LB T — X DMEEIT->THE D,

A B C D E F
1 o FIR = BER1 ER2
2 1 1 583 49 2 3
3 2 1 565 33 2 3
4 3 2 508 32 1 3
5 4 2 565 31 2 1
6 5 1 594 57 2 3
7 6 2 624 47 1 1
8 7 1 617 48 2 1
9 8 1 458 53 2 3

X1 BWTF—ZOBEDT—4
F— R EHPALT, TBER1O 2 [XBEENE I D EEAERETHRELT) Liaxd
ELK2DE IR E IR TE,

© i BR1D2THET—9DHES -
count 2 = dfCBR17IMFC AR 1] == 2].count()
i BR1D2TEBEVTF—9 OHERS
count other = df &R 17 IMfCER 1’1 I= 2]. count )
1 EERIEEE
observed = [count 2, count other]
§ iR GBHROES)
expected = [len(df) / 2, len(df) / 2]

i ESEREERT
chi2 stat, p value = stats. chisquare(observed, expected)
i BRERR
print(f"h1 ZFEEEtE: {chi2 stat}")
print(f"pfE: {p value}”)
i ARUKEERE (f: 0.05)
alpha = 0.05
| BESROMR
if pvalue < alpha:
printCER 1 MALBFHR TR BV IR TONET, ") | REIREGRERESD
else:
printCER 1 DALBFHRTHEEARMENBEVET, 7) | RREREFNTTEN

¥

NAZREGEE: 4.5
piE: 0.033894853524689295
BR1MALBFHTEI2V CERTITONET,

B2 A EREFEITHERE (HEND)
Z TlE. p<alpha THAHICHHADLL T, WOFMREZIREL TWD, NE¥E & M4 1
DEELWHREIR LI, MEDICHREIT B E I PERET LD THY , FIRH
DEEDHNFHLEETH D, £/7. A 2 —VHEBAS TORDSTZDOT, T4 =—V 1l
ExANT] BB, BOBNELIfBbLRNroT,
WiZ THs E BER 1 THA 2 BREEEITLC Sl 2h, M3 DL ) kRN
‘oz,
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© from scipy import stats
import pandas as pd

# i ERR 1 TR EIREIFRL

contingency table = pd. crosstab(index=df[’ s’ 1, columns=df[’ &R1"1)

1 ZFREERIT

chi2 stat, p value, dof, expected = stats.chi2 contingency(contingency table)

# #RERR

print(f"711 ZHMHEtE: {chi2 stat}”)

print(f"pfé: {p value}”)

print(f"EEEEE: {dof}")

forint (f"HBRFEEE: ¥ndexpected}”) ME(DISU THNGESERR
# ARKEEFE (Fl: 0.05)

alpha = 0.05

1 IRERROBRIR

if pvalue < alpha:

print("ii e ER 1 ORICIBEN BB BRI SNET, ) | BERHRERED
else:
print (" R 1 ORICEBGEN BV EEASNE T, ) § BERERERNTELL

H4 ZFHEHR: 4.558815829056217
pfE: 0.03274970982529953
o1

B
Mg RR 1 ORICIERENHDEEZ SNET,

K3 HA 2 FREFITHER
ZIZTEHA == VREREENTND,

)

42 EMT—ADRE
HIEIDOT F A b 9esv 2t CTRIH LT, BT —HOBREEIT> CTH D, 7. MHE
EXHOEHREEZRELT) TR 4DL I RFERERST,

° t FRF—S EZHT—Y

annual income = df[* ZUX’ ]
expenditure = df' 2] § RETF—POFIREHEEEEL TSI

i FIRT— 9 DIERIHRE

statistic, p value = stats. shapiro(annual income)
print(f"HRF—5:")

print(f” Shapiro-Wi ki2EMEtE: {statistic}”)
print(f” pfE: {p value}”)

t THEF—YOEREEE

statistic, p value = stats. shapiro(expenditure)

print(f =T —%:") . .

print(f” Shapiro-Wi lKREMETE: (statistic}”) oy FRT—s: )

print(f" pfd: {p value}") Shapiro-Wi lki&EHEEtE: (. 7796757419767578
pf&: 4.648139816004471e-16

# pfEARRAKE (B :0.05) KWNELMEA. [ERDTRICHREORL) & HI

alpha = 0.05 FHT—: )

if pvalue < alpha: Shapiro-Wi lki®E#EEtE: 0. 9955009052789505
print("¥nT—F FERDHICRDTVTHEER B Y FT. ") pfiE: 0.8205125796388365

else:
printC¥nF—9 IS ERDTIHES TN B U T, ) TS FERDTRICH S TR A B U FE T,

X4 ERMEORE
TN E WS E —EICRE LD, RO EIIBREORERIS T 2FR LT

LoThB,
W, HEIDOELDN 610 L LWIMREL T Szl A, X5 OfENMELN
77
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© from scipy import stats

t FRT—5

annual income = df[’ &X' ]

i REEET

t statistic, p value = stats. ttest 1samp(annual income, 610)

t mRERT
print(f"t#stE: {t statistic}”)
print(f"pf&: {p value}”)

t fELEEAKE (B 0.05) KWUNEVES, BEIRSFESN
if p value < 0.05:
print"EROFF610EFRICRRY EFT, )
else:
print("EROFZ610 = FREICRRY Ft AL ")

3> t#fEHER: 2.1172038005007487
pfE: 0.035484482372905884
FRDOTHIINEHRICRRVET,

M5 RREEHO tRE
FELUNTIERMER e o =D TEM AL 2T THEIOFRAER 610 &% LW DHE LT
LBz Tz & 2 A, Wilcoxon S HIBAFIRRE &N, #EREZ M Lz, 22T HEROF
BIFET TR RN 610 EELWHREFEZRATRELT) & LEEEZA, K6 DRER
ok =
' from scipy import stats T +

i FRF—5

annual income = df[" &YX ]

# IERMEHRTE (Shapiro-Wi LK&E)

statistic, p value = stats. shapiro(annual income)
i BRKE

alpha = 0.05

# WESTEDER
if pvalue < alpha: # ERAHICHDRVES
print("F— 2 FERHTRICHEDBUVAREMEN B U ET . Wi lcoxonFFBIBH&EEHALET, ")
# Wi lcoxonFFSIEIHEEZE R T
statistic, p value = stats.wilcoxon(annual income - 610)
test type = "Wi lcoxonfFSIE(IRE"
else! # IBRAHICRSEBA
print("F— S XIERDTRICHE S FREEN G W E T, IREEFALET, ")
# tREERIT
statistic, p value = stats. ttest 1samp(annual income, 610)
test type = "ti&E"
i BRERR
print(f"¥n{test typeHAEHE: {statistic}”)
print(f"pfE: {p value}")
| REREORED
if pvalue < alpha:
print(FEIROIFIH7= (FPRBEIE10EBRICELY £, [ ({test type} DRERICETL) ")
else:
print(fEIRDIET 7= [FPRBIFO0EHEICRLY £ AL | ({test type} DERICEHT) )

S¥ FYFERATITIEORVATREED G Y F 9. WilcoxonFFSIBHEEEFERALET .
Wi lcoxonFFSIRAIREMSE: 9284.5

pfE: 0.4132704134746239
FIRDFHIFFPREE0ARICERRY FH A Wi lcoxonfFSIERHREDHERICETL)

M6 MEERACHETEME OLEHRE
I EREOREIZHE S W= RER RIZ /2> TW\WD, Z 2T, Wilcoxon D5 HIEALFN
MREIIEA = —YHER (BZOLLLFIBMMFED) FFhTnbd Lo Thd,
RBICENT — 2 OWEBREEIT> THD, [df OHIRTHT TRHELE L TRE L
T) & LTHIEE DA, EREOREITIT - WSS BIEOREIT THR P T, £ T
el T MENBEORE LA T & LizE ZA, BRI 7 OFER L7272,
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© import pandas as pd
from scipy import stats

# MmO ) X - EEE
regions = df[" #f= 1. unique()
# T ICHEE AT
for regionl in regions:
for region? in regions:
if regionl != region2:
# Ml SR DS T — 9 E
expenditurel = df[df[' 488" ] == regiont ][ 32’ ]
expenditure? = df[df[’ #18' | = region2][" 32" ]

# IERMERE (Shapiro-Wi lkERE)
p value norml = stats. shapiro(expenditurel)
p value norm2 = stats. shapiro(expenditurez)
# SAEERE (Bartletti®E)
statistic var, p value var = stats.bartlett(expenditurel, expenditure?)
# FEAcE
alpha = 0.05

# HREFEOER
if p value norml < alpha or p value norm2 < alpha:  ERAHICTEDEVES
print(f"#uls {regionl} & {region2} D37 —F XERAWICEOTVAREERHYZT. Mann-MhitneyQUREERERL T, 7)
# Mann-Whi tney DURE 34T
statistic, p value = stats. mannwhitneyu(expenditurel, expenditure?)
test_type = "Mann-Whi tneyMUERTE"
else: R IERIGMICHESES
if pvalue var < alpha: # EAEMEEEETE 4GS
print(f"#his {regionl} & {region?} OTET—FESAHRERETEFEAL NelchDtEEERLFF. ")
§ WelchdtfiE£3AT (SEnmtEsREL V)
statistic, p value = stats. ttest_ind(expenditurel, expenditure?, equal var=False}
test_type = "Welch@iilE"
else: # FHEMHERETESES
print (i {regionl} & {region2} M3CHT—PIFNBMERETERT. StudentDtEEFERALET. ")
# StudentDUHREERIT (FaadtEEE)
statistic, p value = stats. ttest ind{expenditurel, expenditure?, equal var=True)
test type = "StudentMtiRE"
i BRERT
print(f"¥nitest typelFiztE: {statisticl”)
print(f"pfE: {p value}")
# MRS
if p value < alpha:
print(f4f {region1} & {region2} MZLEFFRICELYET. ({test type}DERICETL) ")
else:
pruni(f"g%f]ﬁ {regionl} & {region2} MILIFTRICETYEEA, ({test typelEFRICETL) ")
print("-" #

Sy g1 & 2 ORET -V IFEFHEERETTET. Stulent DHREZERALET.

Student DREMETE: -1. 568391085439936
pfE: (.11838661565589303
g 1 & 2 OXHFARICERUEFA.  (Student DHREDFERICET)

i 2 & 1 OZET — Y FEFGEIEERETTET, Student DUREZEERALET .
StudentDHHEERISHE: 1.568391085439936

pfE: 0.11838661565589303
il 2 & 1 OZHEFAERICERYEEA.  (Student DHREDFRERICET)

X7 FEERATR 2 BEMOLEHE
ZOTas T AhG, 2 BELEREND DD HENHMEORIEEITV t BIED Welch
DLRE (TeSh) »ERDD, —FHTHERMENRZTIE Mann-Whitney @ U E
(Wilcoxon ONEMLFIIRTE) %175 LW H A h—U —3FAERN S, MRE LT, Mgl &
Holgk 2, Hulsk 2 L HUE 1 DRI/ S TV D & ZAIREIETH D,

43  EERFHELE

2 BB OEOKRE TS TR T EROT — X i 7223, 2 2 TEREINZ N
72X 8 DT — & &ffi o> TIHREZERA D,
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A B © D
1 M1 &H2  &H3
2 1 115 121 116
3 2 110 118 112
4 3 108 124 120
5 4 114 117 111
6 5 120 119 112
7 6 116 130 108
8 7 108 121 114
9 8 112 115 119
10 9 115 118 104
11 10 122 119 113
19

X8 EBEEVETHAT LT —4
FF Mdf D51, &fF2. FFE3OT—4 &ffio CEMEOEDOKREEIT>T) L L
7L A HIEDRVGE LSO H 56 OM 2R LT Lz, £2 T, [df OFF
1, &2, FUE3OMEDRNT — & o TEHEOZEDOREEIT>T] L LtEZ
A, 1 JTERE S BT & Kruskal-Wallis fE O A A4 /1 LTz, 220% F & DR
Z X 9 12T,

© imoort pandas as pd
from scipy import stats

f —TECE AT
fvalue, pvalue = stats.f oneway(df[’Z¢F1° ], df(" 271, df["&4E37])

i RO
print (F"—TEECEBLHEGMT © FiE={fvalue:. 2f}, pfl={pvalue:.3f}")

# Kruskal-Wal l i st&E
hvalue, pvalue = stats.kruskal (df[' & 1], df["StF2'], df['5#3°1)

it RO
print(f"Kruskal-Wal | i St&:E : HiE={hvalue:. 2}, pf#i={pvalue:.3f}")

Sy —TEBAREGN 1 FiB=T.38, pf#=0.003
Kruskal-Wal Li StRE : HfE=10.27, pfE=0.006

B9 3B OISO NZEDRTE
Z ZCTIEMRED B BRI TR T,
WIT, RIERBH LT —X E L TREEZITE Y & [df OF%H1., &2, £HE30T7T—%
S THRIGDH D EEMEDOEDREEIT> T L LEEEZ A, K10 DREREET-,

© import pandas as od
from scipy import stats

# FriednanfREDEST
friednan result = stats. friedmanchisquare(df[’ 11, df[' &2 ], df['#4#3°1)

i FEROEA
print(friedman_result)

5% FriedmanchisquareResult(statistic=7.400000000000006, pvalue=0.02472352647033933)
10 3 BEROXIED & D EDRIE
I ZTIEMESEE LT Friedman EZBATVS R, ZARF 74V EThDHHOL
Ex D, FEEBMEOREZIT O LIFESUT 2 BARd o7, AKILR YR Lo 2 Sk
BB RZETHS D,
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SEEMMTOT 5 LOBEER

COETRRIIZEZbNDH/M— LicT —# 2o Toh 2 £T3 2, ZhidEEoR
BRI L L THEBNTBREDT =2 Th D,

A B C D E F G H

5.

1 151 KEFIE SHAE SR s 4S5 7EE TN b
2 1 1 73 72 3 62 2 2
3 2 2 67 70 3 73 2 2
4 3 1 70 77 3 70 2 2
5 4 2 89 85 7 76 1 3
6 5 2 77 68 5 91 2 2
7 6 1 69 64 3 67 2 1
8 7 1 70 68 2 64 2 1
9 8 2 83 88 6 72 2 2
mn a 1 n 71 2 (] 1 1
X1 SEEMITAOT—%
5.1 ERIGHH

I TCIERYRANTEEIT L TH D, [df ORZPHEEE BOEHIZ, SRA0E. TRk
A, HFRZ AL L TEHRBIFST 217> Tl L2 & X2 ORRPELNI,
©

import statsmodels. formula. api as smf

# EOERDHOELT
model = smf. olsC AFRIE ~ SHANE + RGEEERE + RS, date=df). fit()

i BWROTR
print(model. sunmary())

OLS Regression Results

0

Dep. Variable: RERH  R-squared: 0.303
Model: OLS  Adj. R-squared: 0.27
Method: Least Squares F-statistic: 9.544
Date: Tue, 10 Dec 2024  Prob (F-statistic): 2.55¢e-05
Time: 16:48:40  Log-Likelihood: -220.58
No. Observations: 70 AIC: 449.2
Df Residuals: 66 BIC: 458.2
Df Model: 3
Covariance Type: nonrobust

coef  std err t P>t [0.025 0.975]
Intercept 40. 2301 8.214 4.898 0.000 23.831 56. 629
=IREAE 0. 2694 0.104 2.588 0.012 0.062 0.477
FORRREE 0.5971 0.615 0.97 0.335 -0.631 1.825
dER 0.1249 0.077 1.621 0.110 -0.029 0.279
Omnibus: 0.837 Durbin-Watson: 1.63
Prob(Omnibus): 0.658  Jarque-Bera (JB): 0.534
Skew: 0.212  Prob(JB): 0. 766
Kurtosis: 3.058  Cond. No. 1.19%e+03
Notes:

[1] Standard Errors assume that the covariance matrix of the errors is correctly specified
[2] The condition number is large, 1.19e+03. This might indicate that there are
strong multicollinearity or other numerical problems

X2 EREYRSHT
IR TIEFHERIIHETOD, SOICEAKRBATBERNEZIT > TAHAL D L L, MERICHRIT
RObWRpoTe, HRAIZ Tdf ORFHGEE BRI, ki, Mmeem, H=



AL X 2 HEFHEE O mTRENE

AIAZSIZ LT, AL T, B0 p EE 0.1 12, HIBRO p fEZ 0.0512LC, HEH[MH
SR E4T > Tl & LT, ChatGPT I[ZRIWWT ATz & 2 A, EMNE LI,
®IZ, Tmodel ZfE > CPHIMEFREELTXTHALT) 958, M3 526054
B aniz,
© imoort statsmodels. formula. api as smf

# ERIFDFTOET
model = smf.olsC RZFERHE ~ HRAIE + RI5EBSR + LLREE', data=df).fit()

# FRlECEEEEtE
predictions = model. predict(df)
residuals = df[’ KFaE 1 - predictions

# F=9 7L —AICTFAlEE EEEEN
df [ FiE"] = predictions
df[' 5% ] = residuals

# BROER
print(df)

S Unnamed: 0 143 ARG DM W55 LR 23788 7LA(H Fifllfe RE
0 LI Y £ T 4 362 2 2 69.159458  3.840542
1 2 2 671 70 30m 2 69.994336 -2.994336
2 301 M 77 370 2 2 71.505385 -1.505385
3 4 2 8 8 7 76 1 3 76.798283 12.201M7
4 5 2 77T 68 5 9 2 2 72.897640  4.102360
65 66 1 58 61 1 6 1 2 65.001961 -7.001961
66 67 2 62 T2 4 59 2 2 69.381972 -7.381972
67 68 1 65 68 2 59 1 2 67.110153 -2.110153
68 69 1 68 63 3 9% 1 2 70.980822 -2.980822
69 01 72 80 1 54 1 1 69.121218  2.878782

[70 rows x 10 columns]

3 TPRMEEEREOHN

52  BEAFSH

CZTIERETONEFEITT 5, [df OKRZPRGE. @BAGE. iR, SR 26 - T
KA 2 >OERF/NEFEITL T Szl d (DLEMLT) M4 0FEREZH L
7=

© import pandas as pd
from sklearn. preprocessing import StandardScaler
Ipip install --upgrade factor analyzer
from factor analyzer import FactorAnalyzer

# F—y Dl

data = df[[' ASPRUE , ' ERAE, HBEESRT, ' 1]

i T DOEEL

scaler = StandardScaler() .

scaled data = scaler. fit transform(data) Su;es;;ji}!y installed factor_analyzer-0.5.1

N = [[0. 44490863 0. 37926702]

§ BFAMTORT } ; [0.90718601 0. 19040574)

fa = FactorAnalyzer(n factors=2, rotation="varimax”) 1051352504 0. 59745953]

fa. fit(scaled data) [0.17534468 0. 8367954 11

i BFREEERT EFESEatT—9IL— L4

printCEFEHE:") Unnamed: 0 51 AFRE SRKE MEHE HRE OS57EE TN

print(fa. loadings ) 0 11 NER 3 6 2 2 0.272108 -0.551324
1 2.2 61 M 3 7 2 2 -0.165766 0.137787

§ EFARORE : P00 omo1% 1 s Lmoa oo

factor_scores = fa. transform(scaled data) n 5 2 T 68 5 g 2 b -0:492858 1:80'7739

# EFEEmET 5 I L — LB 6 o 1B 61 1 @ 1 2-1.137520 -0.754515

dfC AT ] = factor scores[:, 0] 66 61 2 6 T2 4 59 2 2 0.21393% -0.712621

dfl T2 ] = factor_scores[:, 1] 67 68 1 65 68 2 59 1 2 -0.226719 -0.894687
68 69 1 68 63 3 9% 1 2 -1.277956 1.826983

¥ ERERT 69 70 1 T 80 1 54 1 11170348 -1.640994

print CHEFERESTCT—9IL—L4L")

print(df) [70 rows x 10 columns]

4 WFHTH IR
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ZORRORF AN BHEEEIER 7L, BESEIANY vy 7 2EEZFHA L T2 55T
b, RMUICERDOIEZMED X OITHR LD, ERDAITOEA~XY Mo s &
FROFRBFR ST, AT DOV TH D 220 & iR & [ O FTREMED N B 5 F6 CTh 5,

53 OIS RE—5

TIZTIERY TAZ =T EAT O M, Tdf ORFRGE, ERAE, IR, AR A
STY TAZ =GR EFEITLT] &T5 & kFEERERRIRE L, K’ 5 DO X5 RoWrikRs
FREND (BRI T L),

0002211201101110001011100102220020011
107110111071071110200020112011011100.

Unnamed: 0 fE) XFMM WL SHS HRE OSTER FACH Faua x
0 11 ™ 7 3 e 22 69.159458 384058
1 22 61 M 3Im 22 69.994336 -2.99433
2 31 M Mm 3Im 2 2 7.505385 -1.50538
3 42 8 8B T W% 1 3 76.796283 12201717
B 52 7 68 5 9 2 2 T2.897640  4.102360
6 6 1 8 6 1 6 1 2
66 61 2 & N 4% 22
67 68 1 65 68 2 5 1 2
6 9 1 8 6 3 % 1 2
] 01! 80 1 54 1 1

clust
0 0
1 0
2 [
3 2
1 2
6 1
66 1
67 1
68 0
9 0

{70 rows x 11 columns]

K5 7TAE—050 (k FHE)
FITHRITTIF U Ra I 0b6FRLT) Sz d s BB I A X =3k,
K6D&HfERLERD,

Dendrogram

© import pandas as pd
from sklearn. preprocessing import StandardScaler 12
import scipy.cluster. hierarchy as sch
import matplotlib.pyplot as plt

# F—IDER
data = df[[' AFrul', "W, "R, ERE D)

t -5 DIRE{L §
scaler = StandardScaler() -
scaled data = scaler.fit transform(data) e — 1

I ¥V ROTS LOfRE TR !
plt. figure(figsize=(10, 7)) # FUROITSLDY A XERE —
dendrogram = sch. dendrogram(sch. linkage(scaled data, method="ward')) 2 ‘

plt. title(’ Dendrogram') | 1 1 A

plt.xlabel (" Samples’) H ’T & irie m ”Jh
plt.ylabel (' Euclidean distances’) L B — e — F— —
ot o) B T T Ty e TS T TEe e T

X6 MEEHT T AZ—00HT
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(F24) NEREBROA I

NEEEROE R 1 HERRLE

&% (BUEHENOTLD) 102 17.7%
»% (BECHEDITLR) 241 41.8%
20 233 40.5%
n 576 100.0%

18 & FHEEBEZ LSV (OlF—D),

T E 2 D EBEAFIRIL, ZWIEIC TEERae) (190%E, 33.0%) . [RFEAE] (1544, 26.7%)
VI PR ) (1304, 22.6%) Th o7 (K25, n=576), £z, RFFEE), TR
KON THAIKRZER] OO A EIX52.6% TH o7,

(F25) FcisFIE

RAIEFIE 1HE5 HEBkLE

KPR 19 3.3%
KRFR 154 26.7%
JERAARF R 130 22.6%
FPIFEREE 71 12.3%
BEFRE 190 33.0%
PFRIE 11 1.9%
ZOAft 1 0.2%
n 576 100.0%

19 AEEE» O UTMRBEIZHEY 30 (OlF—),
BIZEE D BHCA T RET, Z2WVIEIC TR E | (2804, 48.6%) . T =X E J (188%k, 32.6%) .
MU HE] (674, 11.6%) T o7 (F26. n=576),

(3226) BIZEE I DE A T-RE

RIEENSHAAE 125 HBRLE

—_KB8 280 48.6%
=B 188 32.6%
e 67 11.6%
AHRBELURE 41 7.1%
n 576| 100.0%

120 HAEOREHR ZARANS REAIER & OFEEBE X <IEEW (OlF—),
REBARNDG LIRS & OBfRIZ, TEoB 2104, 36.8%) kb %<, LLF T
BefBE ) (101%k, 17.7%). THACEE) (93%L, 16.3%) DIATH -7 (F27, n=571), Fi=.
Ml BURERZR L)) 2BRWIEAH ORI, 86.9% THh -7z,
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(3R27) RIEHE & OBRFR

RIEELORIR 1HE5 MRk

EOH 210 36.8%
FIEOHR 50 8.8%
BefBE 101 17.7%
SRR 3 0.5%
HREF 93 16.3%
1~ 5B DR 39 6.8%
fib A GERRBIFRL) 75 13.1%
n 571| 100.0%

21 BAEOREHE ZARAD D RIERBEE L OBFREBEX{ZS (OlF—D),

FEBEARND S R RIREE & OBIRIZ, TEOB (26641, 46.6%) B3Eb% <. LU
T TEEFE ] (159%k, 27.8%). MM A CBUKBEfRZR L)1 (80%k, 14.0%) DIETH 7= (F

28, n=571), F£7-, MliA (BUEBIRZR L)) RV &R ORI, 86.0% THh o7z,

(328) SefUE# & OBELR

FREEBLOBF 15 HEBkLE

e 266 46.6%
FIEOHR 28 4.9%
BefBE 159 27.8%
SRR 13 2.3%
HRE 6 1.1%
1~5BIS D#ifx 19 3.3%
fib A GEARBIFRIZL) 80 14.0%
n 571 100.0%

33 I HHICAHTHIFETORBICOVTIMDAWVET,

122 PR AEZEEL THLEICART 2 TOMICBE LR GRS 31hv =
T2, (OlF—2), £, 1 HD| ZRAFLTIFM2I~[25~ 2 22\ ZRAE
JFiE, M2eizstEARL ZE W
AITRARBR O BT, 29038V T, [H D) (47411, 823%). 72\ ) (1024, 17.7%) T

Ho7z (n=576),

(#29) RikiEEER DA

HIERROB R 125 HBRkLE

Hd 474 82.3%
720 102 17.7%
n 576 100.0%

23 Ri22T M1 HD| ZBBALEHFICEBETRLET, B TORBRO 2N CEHEE (5
T3ALLE) ZEBRLELED (OlF—D),
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AR B 5 L oRIEHED S b, FHE G F3ALLL) BEBEE L, Tev) 3914k,
82.7%). 5] (824h, 17.3%) L DREIETH-7= (30, n=473),

(330) HHEE B T3ALL) REBROAE

SN EPFIALLL) REER H8 HERRLE

25 82 17.3%
L 391 82.7%
n 473|  100.0%

24 [H22C 11 5] #RALHICBLTRLET, Ak TORBUTIEORRE, REF

L L COMBEZFTT D ETHEY > TOETH (OlF—),

AR BR AN 8> 5 & DEIEHICH LT, B CORBRN EORE, REHL L TolE%
BITT D E TR TV A E IRz, ZOREITHEIIOEY T, ZWIEIZ Tho &8%57
STW5] (1664, 35.0%). [HE VITSITZ - TWRW] (13345, 28.1%) . [FEFICHST
STW5] (109%, 23.0%) THoTz (n=474), £7=. [FEFIENL-TND] & Thbh L
BNLoTND | ORERIEDOAHIT58.0%, [HFE VRN T-o T & TEo72< &I
Mmoo TR IXRIT < 42.0% TH o7,

(3831) ®EH & L CORMEEZITT 5 L TORMREER OAF %

EEELL TOMIBEXTI 5 L TORBHEEROE AL 128 [izdd

IEWICIRTIOTLD 109 23.0%
DOLRIIOTLS 166 35.0%
HENRICIIIOTLVRN 133 28.1%
FOfeCIRICTZIOTLVRLY 66 13.9%
n 474| 100.0%

f125 [I22C Tl 21 #RALHFICEETRLET, EO XS REH T, Jiflk CORR
EREATZOTT D (OlF—),

HIAREER N B B & DRIEFIZH LT, ik CoRBREZRATFEB SR L2 A, HRE
DERE) (4204, 88.6%) MKRF%& L7z (K32, n=474),

(#32) RiEEER 2 A 7CBE

AIEERIE 18 AL

BMEBFO—IRT, PELRASEREEENROE 0 0.0%
BMEREO—RTHIN ELLLBZAD TROL 54 11.4%
EE O 420 88.6%
Tt 0 0.0%
n 474 100.0%
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34 N BHIZCAHLTHOERZERBIT HIETORERITOVTIMDPWVET,

26 EALIC AR LEFEEZHE TBEZ LSV,
AR U724, PO 19984, SERIME19974F, fie b iV D A3 19514F | e B3 LUV D 532023
. EREE134TH T (n=554),

27 EthoFE~OSHEHE ALBE) 2B I (OiF—D),
AMEBEZSRIZE 25, TR 2B (347(, 602%) Bk bEL<, LT &b e
bWz iewn] (1771, 30.7%), TEVRAF v o 2 &fETe72H] (524k, 9.0%) DIATH -
7= (333, n=576),

(333) Arhihkg

FENOSEEME (AHBHHE) H8 ML

ESHRAF v RO 52 9.0%
EE5EELZRL 177 30.7%
POEEY 347 60.2%
n 576 100.0%

M28  AREU72%8F, HPNICFAESCHFEO LML D NFICET 2 HE GRAD 3HY
E LD (OlF—),

AALEEEO NFIE O MIT, £340EY | [72ho7z) (4758, 82.5%) BKF¥%EHD
7= (n=576),

(F34) NFEHREOAME (AHYEF)

AHZFOASHE (RRAI) B 1 HBRkLE

(el 101 17.5%
Bholz 475 82.5%
n 576 100.0%

129 #HNCOFK - FHEDORAE— Rid, EHN B L TED 272 TFay (Old—
D)o
BEZEZOHENTORKEK « FHEDO AL — P, FHPRER LN THEL -T2 9
hEmRl, TORE, [he#nhortz) (196tk, 34.0%) Bk bHE<, BLF TEL50
EVZIFED o) (1514, 262%) . TR UL BV (934, 16.1%) DIETH -7z (K35,
n=576), 7=, (72 VN7 & TEL L E W ZITHED 5 72 | O DA 51360.2%,
TEHOENENXITRN-7Z] & TRV EPr-72] ZRTL108% Tho 7z,
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(35) Ft& - FEORE—F

FE- REDAL—R 128 HERRLE

IMRDENOTE 196 34.0%
EEBPEVRITRN O 151 26.2%
EU<BN 93 16.1%
EEBNEVZISENOR 34 5.9%
IMRDEN T 28 4.9%
ENCIERENRAR 74 12.8%
n 576 100.0%

130 FIAMO DD BTy EE CEEAMEE) FHV FLEL (OiF—D),
FHKMEHE O L, K360 T, [72hho72) (3974, 68.9%) 23#I7E| % 567
(n=576),

(F36) AR O A M

BREAUSTEOE R 18 1AL

ofe (ERIEEENECIIRUR) 76 13.2%
oole (EREEBURBEENMHETIIRUL) 60 10.4%
ole (REEENECIIRUR) 43 7.5%
BHof 397 68.9%
n 576 100.0%

31 FEERMEOUERIL EOFEE, FHMICED b/ BE XTI (OlF—D),
FHTRMOUEG OFH I Z F - & 2 A, [FHEM TR 272 (3001, 52.1%) 234
S5EE D, DITF TELLNENZIFFTITIE o7 (1358, 234%), [EBL 60
W ZAFFTIAICHED Sz (11445, 19.8%) DIETH -7 (£37, n=576), £z, [FHHE
PNCHED BTz & TEL B W ZIXFHEINCHED Hiv7e) ORERE D GEIT24.5%, T&
H o EWVWXIEFHEW TIE R0/ & TRHE TR 227 IR TL755% Th o7,

(F37) 27k O Wi o Gk

BEAMOEROTEINE 145 AL

STHEEICESHSNT 27 4.7%
EEBNEVRISEHEIRSED SN 114 19.8%
EEBNEVRISEHER TI>BA DN 135 23.4%
SRR TN 300 52.1%
n 576 100.0%

132 HAkFEHE ISR TN E Loy (OlF—2),

BE LB DHEBOII TN E 2 ekt 2 A, THEBMICIThN o7z
(3014, 52.3%) M FISEIZ D, LT 85 50 W2 BB I Thbh e o721 (136
fh, 23.6%) . TED B0 E WX ITFEBINZAT D) (10651, 18.4%) DIETH -7z (F38,
n=576), 7=, FEBIIITONTZ] & TEB L EWZITEBIIIT O] OfRLo
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BRIT241%, TEBL LM EWZITREBHIZ I TON R o72) & TBBRICITh e ho
721 IZFRICLT75.9% Th -7,

(3238) %k #E OFMmIE

FRERE OB 1HE8 HERkLE

R ICiThniz 33 5.7%
EEBNEVIFTEIBEY(CATONTZ 106 18.4%
EESNEVISTEIB(C(EATDNB O 136 23.6%
RECITONRD O 301 52.3%
n 576 100.0%

133 ok, FEAEWRT 5 LIZOVWT, FEHLDEND, SERIREEPFKE) b B
it TExE LD (OlF—),

BikE & L TOFHDOENS OFEDFICE L TiE, R39DEY | [#HikE LD &I
DNT, FFICEFRSEOND Z Eidenolz) (5145, 89.2%) BR¥% Hd7z (n=576),

(3239) ks & L COFHOENS DOERST

FROENSORH DS 18 112914

HE LU TRBIRVENTE 3 0.5%
BRELRD R, WCEHEEANTER 22 3.8%
TNFEEIRVN, MR E LRI LR MSEAINTER 37 6.4%
BRELRBTLOVT, BRI EBNBCL>RN R 514 89.2%
n 576 100.0%

134 FHAREEZRE LABHICOWT, Kb ImVERREE 1 9BA T EEY (O —
2o

FHEIAZRE L7BEH I, 4000 T, [FHEAMT 208 0130703, %ilkE
NED LWz (3374, 585%) DKI6EIAE HD, LLT THS B FEAET D
ZEMYERIE LB o Tn D (824, 14.2%) . [HZHIKM L 7= < 1T o722y, iRk
EHERFEMER ENSIEESNTNG ] (78%, 13.5%) DIETH 7= (n=576), £z, [FHE
T D2 LB THOTRELTHENG] & TASNFRAMT S 2 EBYRELE -
TWEnh ] OEEEOAHIT, 205% Th -7,
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(F40) FEKMkZ RE L7-EEH

FEAWERBUIIER R HBRktE

BEAMIT D LEHITNEHRLELTVENS 36 6.3%
B NBEERM S BTENEAITER TS 82 14.2%
BEANMT Z000EBN ERENBDUNNBITNS 337 58.5%
FEFRIUIAEIRAON SERBEEPRERENSTHFNNS 78 13.5%
FAHPREAHBENSTESN T, HHOREBCHELL 0 0.0%
S BUIICLOT, BHOREBCHELL (L£5R5%R<) 9 1.6%
Z0ft 34 5.9%
n 576 100.0%

f35 FEIKMEZILE LR OER, BLN TOROELZEBETREZ LS,
FIHIRA A R LR OEEEL, PIRE4ATR, FEEATR. b @I ORENTIR. i
HFEEOEEN2R, EAEFEEITI2.1Th o7 (n=555), £7-. ZOROFEIL, PRE2012
4R EHM20104E, b I WOD9534F, i b LW D A320234F, HEHE(R 2 10.4
ThH-o7T,

36 =3k 4 Uiz U 7o IRp i C o 3k O YR E OB T L 722> (OlF—),

TR P L T2 R O YEIR LI O W TR, S VIEIC TEIEEICAME T X 2RI TH
S7z) (22745, 39.4%) ., TARKTHNIE, 1~34ENNDIRITH 7= (1834, 31.8%)., T
Ak THIUE, 6L ENPDDIRITH -T2 (85%L, 14.8%) Th o7 (F41, n=576), =
7oy TARTHNIE, I~3EPDDRNTH 721, AR THIIE, 4~5EPPD IR TH
o7z BN TRKTHIIE, 6FLLEDLD DR TH o7z ) OBEEOEHEIX, 60.6%TH

>77,

(FR41) B2 PR L T IRp i o0 VE(RR L

BEEMERBULEROERIRR 1 18Rk

BNEB(CHRHR TEBIRIR THOI 227 39.4%
ARTHNE, 1~3EMNBIRR Tl 183 31.8%
AR THNE, 4~5SENDBIRIT Tole 81 14.1%
AFTHNL, 6FUENMDBIRR Tool 85 14.8%
n 576 100.0%

B37 AREL T BAENTHIZICY S B 7 e e 7 b GOl OBl O R O B,
FARAEIORE LR L) ZEE LI 130 90 (OlF—),
ANEBEOHNTOFR T v =7 2 TE LERBOFELSRZLE A, [hotz] (

334%k, 58.0%). [727vo72) (242%k, 42.0%) Th -7 (n=576),

4. F&EH
ARG T, 20244F I CEH N EfE L7 i/ MEZEIC BT B LS ikE o2&+ 2
TUor— iRl ©o9b, FEAM S o AICET AR L TLICHE L, FORNEE
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BT LHE, LTO@EY &b, 7. BEEMELHBUEOEHNRETHD N, AiFEIC

DN, TS0, ZARE & ZRAOREENZ N, BELO/N S 22RO H /M
T, REE RELELET) BHHIEROEWRERY, $7-. KMREEZEE D 5D 5E|
Bl3308% ThH o7 &, Fo, HEFICH L TIE, %BAkE OFIIL60m:,. AMEREOFERIT49
. BURNERED86.0% CTdh o7, BF DBV LEIG1E35.6%, BBE (S— T —)
(BRI - ERNEETe) L8V D (Win) FIE1E82.1%, BRI V 1X78.3%., Mk
B 0 1359.5% TH o712,

Z 9 Ui, BARBM AR 2 7o iM%k o FE %2 &M 5 F TOHRBIIEL, KBIT 5 &,
WD HOFRFEN A BTz, BT, B PREITIRZED52.6%, 82.3% DAk 2 Ak R
EHLTWDH, HFEEE G F3ALLE) RE5RIE82.7% CARRER. £z, iR EEA
PR D88.6%1%, MHIKEH R & 1ZBD Y DR VEE ORIk CThH o7, £ LT, FHoEs s
DOHAE & L TOREM DT IH89.2% M2 INTE LT, 60.2%DHAE DS AFLEW T [0t
BT EBZ T, 2FED, HAL0EE, bEbEBHEE L LTI TED
FOAAEEE B R & XS VEEORILUCE AN TV Z E AR S L,

TUT, TR ERE LR OERIZATR TH DI N, ATHLFHEDL LT REE
2T BRE1T205%IC L EFE o7z, £ LT, FEAPHECNFHEDOAR MR E D H
0. Bk DT5.5%03, FHER g W ORI 2 BB BE N e Sz, UL,
60.6%723, T IZHFEE AP TE DRWISIT o7, EB X T, L Enrbid, At
BWTYH, BENFEZAMT D Z LIk LT, BRI X DIRBLUIZE I TV N
PEBREE OB, BN ER o7,

BIFTIE, YEHED > B, RGO RENRT +—< v A RO TR OFfE
Wb s FEHe LICET AR AR T 5,

Bt

T — NRBIZZH AW R WSS FIZ, o<EMLE L EFETd, £, LFE
%ﬁ@ﬁﬁmﬁ\:@%%k%bbf\@%$biﬁi¢pmﬁistﬂﬁﬁ(ﬁ%&
523K015993( TNT23K20631) K ONBEHPE KR FA%5 » BURTFFERT O BRI & 0 ZEhE L TV 247
REREO—HTH D, . AL, EEORMFFIESIHOTHY . FrBEIZHEE.
BBl B K ONE O RS &2 T 2 5 O TiEd » £ A,

ZE Xk
(1] ﬁﬁﬁ%(mm)Fﬁé%%%®%W7D?X27%@%@%%#6@*%%4
EATER RS TREEITERA] | 33 &, 1-2 75, pp.39-61.

[2] Deschamps. B., and Thevenard-Puthod. C. (2021) , “Female external
successors: Difficulties during the business transfer process and types
of support required” Deschamps. B., Missonier. A., Thevenard-Puthod.
C., Robic. P., and Barbelivien. D (eds.) , Business ITransfers, Family

Firms and Entrepreneurship, Routledge., pp.251-264.
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3. Sumiko KURIOKA, Akihito HAGIHARA, Katsuyuki KAMEI, Masakazu
HORIKOSHI, Olivier TORRES. Development of the occupational stress scale for
small and medium-sized enterprise owners for stress prevention measures. Industrial

Health, Advance online publication, pp.1-45.

Small and medium-sized enterprise (SME) owners are at an increased risk of mental
disorders in addition to stress directly related to their business performance. However, steps to
protect SME owners' mental health are lacking, and no occupational stress scale has been
developed to accurately understand the real-world situation. Based on a nationwide internet
survey of 1,000 Japanese SME owners aged 20-79 years with five or more employees, we
developed a novel occupational stress scale for SME owners. The 43-item scale assesses job
stress factors and modifying factors (individual, non-work, and buffering factors). The validity
and reliability of the scale were verified. The job stress factors were unique among SME owners
and differed from those of employees, with moderate positive correlations with both
psychological distress and presenteeism. Further, the study revealed the roles of modifying
factors; work-family conflict increased presenteeism and psychological distress, while self-care
and social support decreased them. The findings provide important insights for assessing
psychological stress among SME owners, informing future mental health intervention strategies

among this population..

4. Y. Suzuki, R. Matsuba, S.1.Kubota, DEVELOPMENT OF A MOTIVATION
IMPLEMENTATION CHECKLIST FOR COLLEGE COURSES, March 4-6 2024,
Proceedings of 18th International Technology, Education and Development
Conference, pp.7548-7552.

The MUSIC® Model is a valuable tool for professors and instructional designers in designing
courses that enhance student motivation. In this study, we developed a checklist to assist
professors and instructional designers in selecting appropriate motivational strategies. This
checklist, comprising 31 items, is based on the strategies and examples from the MUSIC model.
Students utilize the checklist to verify the implementation of professors' motivational strategies.

The checklist results can be used to identify strategies that professors are not implementing or
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that students perceive that professors are not executing. In developing the checklist, students
were asked for feedback on items they felt were unclear, and we revised them. By having
students complete the checklist in addition to the Motivation Inventory, professors and
instructional designers can more efficiently focus on strategies and examples to improve

necessary.

5. Akiko Kai, Yuriko Ishida, Ryuichi Matsuba, Exploring the applicability of the
question-prompting chatbot in PBL: practitioner insights on goal setting and
reflection, June 15-17 2024, Education and New Developments 2024 (2), pp.376-
380

This study evaluates the potential of a chatbot, originally designed for language learning, to
be adapted for wider applications in self-directed learning settings, specifically within Project-
Based Learning (PBL) frameworks. The research focuses on the chatbot's utility in promoting
questions regarding goal setting and reflection by providing personalized notifications. Through
interviews with new PBL instructors, the study identifies key challenges, including the scarcity
of class time allocated for these activities, a lack of training in intervention methods, and a
general underestimation of their significance. Addressing these challenges, the study proposes
the augmentation of the chatbot's functionality by incorporating access to a case database. This
enhancement is anticipated to foster a constructive cycle of goal setting and reflection, thereby
offering robust support to instructors in their pedagogical endeavors.
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