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Name Mean St. Dev Minimum Maximum
P 186.32 63.216 37.634 642.88
Q 1166 1466.3 46 15128
HHI 455.5 204.8 118.49 1000
Dist 1300.1 740.93 100 4962
POP 3.85E+06 2.36E+06 2.43E+05 1.56E+07
INC 43616 4835.8 26754 60215
MC 71.431 36.281 7.8038 236.38
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FSC D I D J&

DL" u=06 u=07 u=08 u=09 | FSC" u=06 u=07 u=08 u=09
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s
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fig— 1 HEEHE R

Demand Function

Variable Coefficient SE p-Value Variable Coefficient SE p-Value
log P -0.806 0.101 0.000 MT’ -2.095 0.044 0.000
log Dist 0.015 0.039 0.694 MT® 2.419 0.096 0.000
log INC 0.498 0.075 0.000 MT’ -2.755 0.244 0.000
log POP 0.553 0.014 0.000 D_timeq; 0.021 0.022 0.327
MT? -0.501 0.028 0.000 D_timeos 0.060 0.025 0.015
MT? -0.845 0.028 0.000 D_timegy 0.050 0.023 0.028
MT* -1.252 0.031 0.000 D_timeyo 0.103 0.026 0.000
MT? -1.614 0.035 0.000 CONSTANT 2271 0.677 0.001
MT® -1.898 0.038 0.000
Price Function
Variable Coefficient SE p-Value Variable Coefficient SE p-Value
log Q 0.035 0.004 0.000 DL.LY -0.179 0.014 0.000
log HHI 0.075 0.008 0.000 DL.L" -0.131 0.014 0.000
log MC 0.519 0.004 0.000 FSC.L% -0.003 0.012 0.791
D_timeq; 0.083 0.005 0.000 FSC.L” -0.013 0.012 0.253
D_timeos 0.124 0.005 0.000 FSC.L" -0.079 0.012 0.000
D_timegy 0.097 0.005 0.000 FSC.L” -0.043 0.011 0.000
D_timeso 0.172 0.005 0.000 FSC.L" -0.042 0.011 0.000
DL 0.135 0.022 0.000 Lce” -0.026 0.034 0.449
DLY 0.125 0.024 0.000 Lcc” -0.082 0.031 0.009
DL 0.026 0.024 0.283 Lcc™ -0.094 0.030 0.002
DL 0.033 0.026 0.199 Lcc® -0.072 0.030 0.017
DL" 0.116 0.025 0.000 Lcct? -0.140 0.030 0.000
FSc® 0.122 0.015 0.000 FL -0.087 0.022 0.000
Fsc”’ 0.117 0.017 0.000 FLY -0.100 0.020 0.000
Fsc™ 0.065 0.017 0.000 FL™ -0.096 0.020 0.000
FSC” 0.092 0.019 0.000 FL” -0.048 0.019 0.011
Fsc' 0.076 0.021 0.000 FL! -0.151 0.021 0.000
DL.L% -0.090 0.014 0.000 CONSTANT 2273 0.040 0.000
DL.L” -0.099 0.014 0.000 System R 0.916
DL.L%® -0.189 0.014 0.000 Test of overall significance

Xig7) =59756.000
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after Merger

— The case of Delta Airlines and Northwest Airlines in US airline industry —

Ryota ASAHI

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

Abstract: This paper empirically analyzes the effect of the merger between Delta Airlines
and Northwest Airlines on pricing behaviors of the firm established by the merger and rivals.
Simultaneous demand and price equations are estimated by using the US airline industry data of 4th
quarters of 2006 through 2010 to analyze the effect. We made three findings. First Delta Airlines
and full-service-carriers (FSCs) lowered airfares after the merger in spite of the presence of low
cost carriers (LCCs) in routes. Second, LCC did not change pricing behaviors after the merger.
Third, AirTran took almost the same action patterns as LCCs except year 2010.

Key Words: Merger, Delta Airlines, Northwest Airlines, Low cost carrier (LCC)
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The Acceptance and Development of "Southern Song Dynasty
Chore Poem" in Qing-Periode

Nobuko ICHINOSE
Department of Business Administration, Faculty of Business Administration,

Fukuyama Heisei University

Abstract: "Southern Song Dynasty Chore Poem" is an anthology including seven volume, and
made by seven Hangzhou poets of Qing-periode. Their theme was the traditional episode of
Southern Song Dynasty. The name of these seven poets are Shen Jiazhe, Wu Zhuo, Chen Zhiguang,
Fu Ceng, Zhao Yu, Li E, Zhao Xin. Each poet made 100 poems except Fu Ceng, who made 101
poems, and this anthology is famous on the literary history as the great historypoem, including 701
poems.

The form of this anthology is like this: every poem treats the traditional episode of Southern
Song and at the end of them added the notes. These notes gave the historical fact or historical
materials with the name of quoted books. The quantity of notes absolutely surpassed more than
poems. We have thousands of historical materials, thousand of quoted books against 701 poems.
Therefore, they quote from "Southern Song Dynasty Chore Poem" more notes than poems till now,
so we often deal with it as historical materials than anthology. But at that time of its publication
there were many estimation as poem.

So we’d study how " Southern Song Dynasty Chore Poem " received and developed from many
comments at Qing-periode.

Keywords: Southern Song Dynasty Chore Poem, Hangzhou, Yuan Mei

-26 -



HTML5 & X Of Javascript Ik 5777 4 v 7 AE 2 —7 L ZDIGHA

LR AR B L 22
%1145 (2015), 27—32 &

HTML5 & & U Javascript Ic & %
T274vIARAE2—T EZDIH

FRIRIAK -
L TBR AR S

B BXBHEETTCOMME HcH Sy 27 20 lv s s ikx kFik%
Mot L7z 71 2 F & College Analysis % Windows ETER L T&E 7/, 5% 72
DONMAMEZED B0 7 775 ECTEES W %7201 HTMLS ~0#iii % it <
W5, ZOMXTIE, 7774y 0RR%E2 777V LCRRT B0 ERLES
774y A A—=TOMEZNERHTE 7077 AOMEICOWTHIHT 5,
F*—7—K : College Analysis, HTML5, Javascript, 7' 7 4 v 7 X

1. FUSHIC

T 3 Mal A RERE BRBRE B ORI T e i 7w 75 A ERER L,
e 25 598V 7 b =7 College Analysis V & LT L TE 7, ZDBH%IZ
Visual Basic I & ) Windows ETiTo>T&7, 7225, WEDY 7L v FMikEo 20k 2
WRIZE D, b OS TOEMEDOMBEMEIHSENTE TS, £, Z2nFho 0S 1Tkt
L T College Analysis # M 7T 2 DIFREFHTH D . HIEOMER L RZ Tldis v,
% 2. College Analysis # 77 74 LTEIfET 2 X HICBML, ZnZhno OS THEIfE
IWDLTELEROYEE LTz, SNk, ZORTHHRELZ T T 74 v VFRRNICERE
HT, HTML5 & X O Javascript I2 & D Bl¥ 247> 7%, WA GBLUCHER 7 7 A v 67—
FRGHRIANTY 77 4 v 2F5%2179 3D Ea—7 ? %2 HTML5 & X U8 Javascript 12
X OBAFEZRIT> TV, RE7 7 A VEZFIHLTOE7-0128 7Ly MRS TIRINE
7 7 ANDGHRIARIZ T RPN L 72 5 7% EORED D > 7=, % 2 T4lld HTML5 @
HiEHETH B Web Storage BsgEZ RT3 2 LT, WME7 7 AV EZRHATE 2 5<%
T4 Y FPIBTOT = DOZIFELZWHELE L, ZHUSKD, 7974 v oFRi7ay
FLHICK L THED 70 75 L 6 DT — 5 DRZIFIEL 2T S LI Ick o7z, 7z,
HTML5 I8\ T7F 7 4 v 7FoRIcid, TS 2 3RiEHEEICS 5 Canvas &N —
R 27 DY R — b DBRBETH 2 HHHEE O E#E 7% WebGL 235 %, SRlIZNAHMEZ
HEIL T Canvas ZfiH L T3, 7774y 7 DEROBECTIE, 7 ATHRZE L
TYTNAIALICE IS THRBDOIRZD 2 2 L3 TE2 L2 LKL, 777
FETOV 7LV A LTOREPHREE 22 &, 7077 ADOEERAE — Fie & DHERD
TELDT, SHROMANDOHRMENRZ TS, 2DV 774y 7 RN EMTIE
CIT 774 v 7 AC2a—=7 taT, A7 v 7 506 HLTfES k9129 3,
RIS K o THROIL D P WASHE—1272 . TNy Fh EbBI R B,

TR 270 A ZIGHA 70 77 2, 28K 7 7 28R

_27-



FEIRFK - A I HE

27075 05THhs, TNWIHBDHEEZGEL, 7774y 7 A2 =TT T—%
EERT 2D THD, V974977 —FDWE%RZEZL LTI 7ar T sdkic
Sote, 7774y 2IE A, KL L ZABTERI NS, #EoOFEIIc oW T
FRBICHR 2, EEOfZRO 27075 5075 7OHBEY HFEZRT I B College
Analysis 6L, 2—FT 4 VT4 =L LTHhD 70 75 L0 0HAAATHRATE
2551l TWw3,

2. V5 7vURE1—7

DT, /7974y 7 AC2a—T7OF =Sl LEFHFICO VT, 228K 7
7DT = RIGICHHAT 5, 2EBHM I 77067774y 7 A 2a—T7 2T
z=sin(x)+cos(y) D77 7 % { &, WPHEIRK 2.1 DX Hickb, 779 LTDT I
7 4 v 7 OFFHEFEE O K E X% 500x500 & L7z, Z4Ud, ¥ 7Ly MK TR L,
AR—F 74V TCOEGTETRBICT 2720 TH S, ZDT 774y 7 AMMFEHATY Y
A% RI7v795E, K220K2.30D%L9 2MAE»SDKBRSNDS,

A5 8o 15 10

2.1 2R 5 7 oIk

2.2 2ZERBBY 7 751 2.3 2ZERBRT 7 7HHE 2

-28 -



HTML5 & X Of Javascript Ik 5777 4 v 7 AE 2 —7 L ZDIGHA

7774y ZHEHBEN T ADLER Y AL T ETICE»T &, PEOTLRED I
z W Z IR 2 2 LN TE, ERICE»TE, 2z AHAYDEIKE &2, Zabidtic
PIADIA =NV Lo T ETOWREAZZ 2 2 LD TE S, MRGEIT % LK
FTAD, MZHMNEYHITEIEHTES.

B EBED R E IR . WIIIEE T, WichDzEA i LT, HiEiNICE:Y
HREITEREING, ZNUBEOBENIC L > TEYAMA» S ZALT b H 5, M
BERINIHRIZLS>T, 3BDETILD L) ICTRCORHDSHE—Hf TERI N D,
3D 777D LX) ICHDMERVE > TRRINDE LD 5, D 2EBHMDEGHIIHE
FHTH s, MFIE (0, 0, 0) DEZFLCERINS, THOMAIE y Tl 1A KTEO K
FIWECHNLT-25 FDOMBEICHREL TwE, ZOR, RIFED xyz i cORKIEZKEO
RKEZILLTVRS, V974 v 7 A 2—7ICF RS NBMGIT, BHURELEIC X D R
INb, ZORFOBEFAIL 45°, MR 1, Bad S BB FHiE To y i~
HEx 1, S ol EORE oy oz 10,000 & LTw5, #EEImIEHE
fHA5° 22 DT, M XD y H~DHHEED 480 D ALEIC 500x500 DA F X TRE S
N5 PR EMERD K2 ESERD Z O & LD 2 FIcfirinnd , w7 AR — )it k-
TOMRDNED CBR, B & D SHAUSGERhATh Ko, AL, WEOREE OB
HEBASEZOMBEBEFZZRRLBZVEIICTE, ZDLHICT BT ETYRE N
LHRZZEHBTED LIRS,

i 70 275 5h6DF—4% DT L Ix Web Storage HREZ I L T 9., 2
ENDT—FE, xyz ZNEFNORKMEE & /M, Ko k& S, 8k, fimssi
T®H %, Web Storage TIELFHN LR Z 7z, 26 DT —FIESCFHNC AL
TRFEL217H, MR FEINEMN ST w» S 720, JSON RO SCEFNC 2 L
ZFWLEIT O, 77749 7 A€ 2 =TT - ZBRICTO RN AR L Tw 5,

LTI 7 4 v 7 ADOMMEEERICOWTHAZIT I . i3 2 OMEZEREEA TTb
N5, MmEEL, ", B ZAETHD, 72U TD LI % CSVIEATEZ 5,
ANk S N5, 727220, LATHICIEMIEEZ OB S TE D, FEROMmESE
DT =213 2THUBEIEN SN T 5,

T o= JHRE, 07—, AEWEL, x1, 1, 21, X2, y2, 72, X3, 3, 23, x4, y4, 74

COXFHN o 1 WAL A LT, EABII OB SAEES A%, B2, ST
1, TR 2, AT, MAIET4 LA s, BEERNNATRE THERTEL L)1
LT3, 57— 1 RGB D% HEX T4 Z % (0x000000 ~ Oxfffl) , RSB X,
WERELZAEE L OEATZOEGICHH I, 0206 1 Ofixiis, 0 TREE L
0.1 TRANEHE &5, HAKEEIIMEEROEMARIC X D DELRHELZTE 2 60,
ABBRINIET =Y DA, 77 7RBDOGE AEHEIC LD T 7L =4 THI+7 1L —
Lo, Ty &, ME7VL—20DFKR - FERRZRDDL I EDVTES, ABEWHEEZ0 LT
E T7v—2ay FRenh, 170U Ty #ReEas, £, Bofzis & T
+7L—4) FRERD, K2.4a, ¥ 2.4b, ¥ 2.4c 22N ZFNDOHADHEIEZRT,

-29-



FEIRFK - A I HE

X 2.4a 7L—LFR X 2.4b I+ 7L—LAFR ¥ 2.4c THIER

TR & - CHEEH DR - IR D 505, WEED 0 TH v I3 IE
FRERD, 1 THIEERRE & 2, X 2.5 12 JERRIC L 728G oz~ d,
JEET O HEE D 1 xyz 2 L F oK E & /M2 & BRI B3 2 5% H
D BEF OB 2R L TR TV 5,

2.5 EEEEhOIEER

3. 2714y RE2L—TDFIHA

ZOETIE, 797497 ACa—=7%2FHT270 77 0%N L, &FEE2HS
PCT B, 7774y 7 AC2—=7%2MHTL70 7755 L TRONICILD AR S DD,
2ERBBT 77 ThHDH, CDEKIRTIT7RFRTET0T 7 LELEET 0, KA
WFSEIc AT LS 77 72 R 2 e TEL I EEHE LA, X 3.1 I
T %2 78T,
BARMZRAGTER, 27X A MRy 22 TcE 2o s k) ik e2ESA
A, T4, Xy vE 7V T3, 20777 OREFERIE 2 EOHNIT > TW»
2, BAEANT LB, IS HASNIBBB L CERIIA =2 —TRLTHD, £/,
ORI ITLTRTFALNRy 7 ACH»PNEEOH%E 3> %l 7 71k

-30 -



HTML5 & X O Javascript IC k377 7 4 v 7 AL 2 —7 & Z DG

T&%, HBDO7 77 %FARERLbD%EX 3.2a £X3.2b IR d, 777D xy HlH
DHEBHIRETEIENTES, 74V ETIE30 Eh>Tw3, £/, ABEHEY
0~ 1DETIHETE S, FT74LETIZ02L%5->5TWw%, BEDMEEZRkD2 Fa s
S5 L7 5 7 OHEY EELRIT S BI%IZ College Analysis 2>5#HH L, 2—F 4V F 4 —
ELTHbD 70 7T A HEAAATHHTE 2 XHICL T3,

Bzl =5 B =02
x M) =5 Ix GRAME) =5
y M) =5y GRAME) =5

[TS7EE

B 1/2*piy*(exp(-(xA2+yA2)/2))
FHAEx,y 2E-TTFE 0,
A RTHE 72 B & BB
SIN(), COS(), TAN(), ATAN(), EXP(), LOG()
LOG10(), SINH(), COSH(), TANH()
INT(), ABS(), THETA(), DEF()
PI[=n], EP[=¢], RND[=Rnd()]

B 3.2a ZEHHTFT7AZa2—

3.2a BT 77 DER1 3.2b T 7 7 DFIR 2

_3]-



FEIRFK - A I HE

4. ER

Web Storage 2L TF— %22 ET I ETY I 74 v 7 AERRED 2L SE,
TI749 7 AC =T ETELIENTER, BERZS 774 v 7 A 2—=7%2FHT3
7arou5ELT2ERMET 77 Lyl kvl SBRAMT2 707 0%
WO LTV, FETH S, V9749 7AE2—T7I2k) 7539 LCREZY) 7LY 4
LATEHPL TR ZENTER LI h-7Z LIZRE Y, T, HE LTIBRziE
R LI W 3 RICHEDHEMRI IO TH A 9,

GHBIET A=y a YERICOMD A, 72X =2 a YRR E U, ¢
MY Ialb—yarvEAOIGHBRELE 2D, 77 7% LTHiff 7 % College Analysis
DOWBEZ I HICHEPT I ENTES,

HTML5 24 R—bF L TWVE 799 ETDIS I 74 v 7 A 2a—7 OEIfELIERETE
7o HIMLS Z9 A —F LT3 77 7Y ThiUL, SV av, 7Ly Mk, Av—
N7 AT I 74y 7 A 2=TZAHTE, SHOHNTH 2 S EZE 0S TOHH
WHRE & e o7z, ZHUZ, 5D College Analysis BHEIC DWW CEMMBRZ L ESZ 5,

F750MDT75 74y 7 A a—=TORFICED, 77V LTDTT 74y 7 DOWD
P TERFRHEIC OV TIRA 1S (R EBTE 1, BRIV ZERL TS
74 v 7FR%E Canvas IZ X DiToTw3, Zhid, —#HD¥ 7Ly MRS WebGL %
PER—FLTWAEWVEDTH S, Canvas TIEEREEINENLD, 5HBDOTa 75 LT
IR 200 Lavy, £2TDY 7Ly MEKD WebGL %4 K — b 31U,
WebGL 2§52 2 & TEREEZA LI SNZDT, SHOBMICHEHL 72\,

SE Xk

1) #2222 F A D0 DHEL 70755 16 - 3D ¥ a—7 L 20—, RIIEE, RBIFH,
TR, IR AR E Al E e, 75, (2011) .

2) HIML5 12 X % 3D ¥ 2 — 7 OB, Jalak, fHIERE, MILePRRSAREE Efe e, 75,
(2011) .

Graphics Viewer with HTMLS and Javascript, and its Application

Makoto OZAKI, Masayasu FUKUI

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

Abstract: We have developed on Windows the College Analysis, a program into which various
methods of analyzing social system are synthesized so that it can be utilized in educational fields.
In order to make it usable more generally, we are porting it to HTMLS for it to be executed on
browsers. This study gives a detailed description of a Graphic Viewer developed to make graphics
viewable on browsers and provides an overview of a program to use it.

Keywords : College Analysis, HTMLS, Javascript, Graphics.
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Development of a Readability Index Attuned to the New
English Course of Study of Japan:
Development of Ozasa-Fukui Year Level, Ver. 3.3nhsnc

Toshiaki OZASA, Masayasu FUKUI and Mitsuhiro HOSOKAWA

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

Abstract: Since 2007, we have been engaged in developing readability indices
attuned to the English textbooks based on the English Course of Study of Japan,
and have developed readability indices, Ozasa-Fukui Year Level, Ver. 1, 2 and
2.1. However, the Course of Study was revised and put into force from 2012 on,
which made it necessary to update these English readability indices. This paper is
the fourth interim report of a project that aims to develop new readability indices
that are attuned to the new English teaching system of Japan. In the first phase,
three sets of representative English textbooks of Japan were digitized in order
to develop readability criterion, textbook-based word dictionary and textbook-
based idiom dictionary. In the second phase, first, a multiple regression analysis,
a linear analysis, was computed, using sentence length, word length, textbook-
based word difficulty and textbook-based idiom difficulty as independent variables
and the year of passages as a dependent variable, which yielded a linear function
(Diff). Then, non-linear analyses were computed, using experts’ readability
judgment of selected English sentences as a dependent variable and the obtained
linear function (Diff) as an independent variable. The computation yielded a
non-linear function expression for Ver. 3.3nhsnc. Ver. 3.3nhsnc = 3.8468 / (1 +
768.4659*exp(-2.5978*Diff))+0.9 (Diff = 0.0905*Words/S + 0.3362*Syllables/W
+0.5483*WordDiff/W + 0.0534*IdiomDiff/S + 0.4960) (r72=0.7829)

Keywords: Measuring Readability, English Course of Study of Japan, Least
squares method, Non-linear analysis, Ozasa-Fukui Year Level, Ver. 3.3 nhsnc,

0 Introduction

Since 2007, we have been engaged in developing readability indices for measuring
readability, based on the textual data of the English textbooks for junior and senior high
schools of Japan. In an attempt to develop indices for measuring the readability of EFL
texts used in the Japanese formal education context, we have so far developed three
readability indices, Ozasa-Fukui Year Level, Ver. 1, 2, and 2.1, which are attuned to the
English Course of Study of Japan (effective 2002-2011 for junior high school, 2003-2012
for senior high school). The main features of the three readability indices developed
under this scheme are outlined in Table 1, along with other newly developed ones.
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In developing Ver. 1, a series of multiple regression analyses, i.e., linear analyses,
were computed using sentence length, word length, textbook-based word difficulty and
textbook-based idiom difficulty as independent variables and year level of EFL textbook
sentences as a dependent variable. These analyses yielded a linear function expression
with a prediction rate (r*2) of 0.413, which was judged as weak as a readability index.

In developing Ver. 1, the readability criterion used as a dependent variable was
year level of the textbooks (five levels), in which a sentence which appears in a textbook
was automatically allotted a year level of that particular textbook. A detailed close
examination of the results of the multiple regression analyses, however, revealed that the
criterion was not accurate enough as a dependent variable to guarantee a high prediction

rate.
Table 1 Versions of O-F Year Level Compared
Dependent variable
Independent
Version "2 Level Datum . Analysis
Evaluation variable
Number size

1 0.413 Objective 5 Big"' 4" linear
2 0.824 | Empirical (3) 50 126 4 nonlinear
2.1 0.822 | Empirical (3) 50 916 4 nonlinear
3.1Inh | 0.7902 | Empirical (3) 40 546 4 nonlinear
3.Inc | 0.8373 | Empirical (3) 40 151 4 nonlinear
3.1nhnc | 0.7502 | Empirical (3) 40 697 4 nonlinear
3.2nh | 0.9144 | Empirical (3) 40 157 4 nonlinear
3.2nhnc | 0.8236 | Empirical (3) 40 308 4 nonlinear

*1All sentences contained in 15 vols. of the textbooks.

“2Sentence length + word length + textbook word difficulty + textbook idiom difficulty

In order to address the above problem, in the development of Ver. 2, an attempt
was made to develop a new readability criterion as a dependent variable for the second-
phase analysis, i.e., nonlinear analysis. First, in the first-phase analysis, a multiple
regression analysis, a linear analysis, was computed, using sentence length, word length,
textbook-based word difficulty and textbook-based idiom difficulty as independent
variables and the year (mean values) of all the passages of all of the English textbooks
used in the analysis as a dependent variable, which yielded a linear expression (Diff).
Then, in the second-phase analysis, non-linear analyses were computed, using experts’
readability judgment as a dependent variable and the linear function (Diff) as an
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independent variable. The measure used for the dependent variable was a new criterion
specifically developed for this analysis, which is based on the intuitive judgment of 126
sentences selected from two sets of the Japanese EFL textbooks (10 volumes in total) by
three experienced Japanese EFL teachers who are well familiar with the EFL textbooks
and teaching at middle-grade schools in Japan. The analyses yielded a nonlinear function
expression with the prediction rate (r22) of 0.824 for the index of Ver. 2, which proved to
be a drastic improvement in the quality of the index.

In the development of Ver. 2.1, the technique and procedure employed were
basically the same as those used for Ver. 2, the only difference being in the size and kinds
of the dependent variable used in the second phase of the analysis; the number of the data
used in the second phase was 916 and the kinds of English textbooks used were three sets
of representative Japanese EFL textbooks (15 volumes in total). The analysis yielded
a nonlinear function expression (NewDiff) which proved to be nearly as powerful in
explanatory power (122=0.822) as the previously obtained nonlinear function for Ver. 2.

In the meantime, a new educational system was effected in 2012 in Japan; a newly
revised English Course of Study was put into practice in 2012 for junior high school and
2013 for senior high school. To cope with this situation, a new project was launched
to develop new readability indices that are exactly attuned to the newly revised English
Course of Study. The basic analysis procedure employed was the same as that of Ver. 2
and 2.1.

In the first phase, a multiple regression analysis, a linear analysis, was computed,
using sentence length, word length, textbook-based word difficulty and textbook-
based idiom difficulty as independent variables and the textbook year of passages as a
dependent variable, which yielded a linear function (Diff). In the second phase, nonlinear
analyses were computed, using the empirical judgment of English sentences as a criterion
as a dependent variable and the linear function (Diff) as an independent variable.

The analyses, reported in Ozasa,Watanabe, Uenishi & Hosaka (2013), Fukui, Ozasa
& Hosokawa (2013) , yielded five nonlinear function expressions for the five versions
of Ozasa-Fukui Year Level, Ver. 3.1nh, Ver. 3.1nc and Ver. 3.1nhnc, Ver. 3.2nh and Ver.
3.2nhnc (See Table 1). In developing Ver. 3.1nh, experts’ readability evaluation of 546
English sentences selected from New Horizon English Course, 1,2 & 3, and Prominence
English Communication I was used as a measure for the dependent variable, which
yielded a nonlinear function expression with the prediction rate (rA2) of 0.7902. In
developing Ver. 3.1nc, experts’ readability evaluation of 151 English sentences selected
from New Crown English Series 1,2 & 3 and Crown English Communication 1 was used
as a measure for the dependent variable, which yielded a nonlinear function expression
with the prediction rate (122) of 0.8373. In developing Ver. 3.1nhnc, experts’ readability
evaluation of 697 English sentences selected from New Horizon English Course 1, 2
& 3, Prominence English Communication 1, New Crown English Series 1,2 & 3, and
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Crown English Communication I was used as a measure for the dependent variable,
which yielded a nonlinear function expression with the prediction rate (rA2) of 0.7502. In
developing Ver. 3.2nh, experts’ readability evaluation of 157 English sentences selected
from New Horizon English Coursel, 2 and 3, and Prominence English Communication
1, was used as a measure for the dependent variable, which yielded a nonlinear function
expression with the prediction rate (r*2) of 0.9144. Finally, in developing Ver. 3.2nhnc,
experts’ readability evaluation of 308 English sentences selected from the two sets of
English textbooks mentioned above, was used as a measure for the dependent variable,
which yielded a nonlinear function expression with the prediction rate (r22) of 0.8236.
The prediction rates of these functions were 0.7902 for Ver. 3.1nh, 0.8373 for
Ver. 3.1nc, 0.7502 for Ver. 3.1nhnc, 0.9144 for Ver. 3.2nh and 0.8236 for Ver. 3.2nhnc,
respectively. These data indicate that the validity of the functions have been being

improved from the 3.1 versions to the 3.2 versions.

1 Aim

The present paper aims to develop a new readability index, i.e., Ver. 3.3nhsnc, of higher
quality in prediction or explanation that is attuned to the newly revised English Course
of Study effected in 2012 and 2013, based on the digital data of the three sets of Japanese
representative English textbooks for junior and senior high schools.

2 Method

First, a multiple regression analysis, a linear analysis, was computed, using sentence
length, word length, textbook-based word difficulty and textbook-based idiom difficulty
as independent variables and the year of all the passages of the textbooks used in the
analysis as a dependent variable, which yielded a linear expression (Diff).

Then, non-linear analyses were computed, using experts’ judgment of English
sentences as a dependent variable and the linear function (Diff) as an independent
variable. The measure used for the dependent variable was a new criterion specifically
developed for this analysis, which is based on the intuitive judgment of sentences selected
from the two sets of the Japanese EFL texts by three experienced Japanese EFL teachers
including the first author, who are well familiar with the status quo of the English
textbooks and teaching of middle-grade schools in Japan. The textbooks used were as
follows.

New Crown English Series 1, 2 & 3. [Junior high school] 2012, Tokyo: Sanseido.

Crown English Communication 1. [Senior high school] 2013. Tokyo: Sanseido.

New Horizon English Course 1, 2 & 3. [Junior high school] 2012, Tokyo: Tokyo
Shoseki.

Prominence English Communication, 1. [Senior high school] 2013. Tokyo: Tokyo
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Shoseki.
Sunshine English course 1,2 & 3. [Junior high school] 2012. Tokyo: Kairyudo.
Discovery English Communication 1. [Senior high school] 2013. Tokyo: Kairyudo.

More specifically, in the present study, two versions of readability indices were
developed; first, Ver. 3.2s was developed using the data from one set of textbooks, i.e.,
Sunshine English course 1,2 & 3 and Discovery English Communication 1, and second,
Ver. 3.3nhsnc was developed using the data from all of the three sets of textbooks
mentioned above. The computation was carried out using Fukui’s College Analysis, a
statistics computer program developed for social studies by Masayasu Fukui at Fukuyama

Heisei University.

3 Results and Discussion

31 Development of Ver. 3.2s

The procedure employed in developing Ozasa-Fukui Year Level, Ver. 3.2s (s stands for
Sunshine), was the same as that of Ver. 3.2nh and Ver. 3.2nc. First, a multiple regression
analysis, a linear analysis, was computed, using sentence length, word length, textbook-
based word difficulty and textbook-based idiom difficulty as independent variables and
the school years of all the passages of the Sunshine textbook set as a dependent variable.
The textbooks used for the analysis were four volumes of the Sunshine set, i.e., Sunshine
English Course 1,2 & 3 and Discovery English Communication 1. The following is the
results of the linear regression analysis.

Object Variable Year

Explanatory Variables Words/S, Syllables/W, WordDiff/W, IdiomDiff/S
Number of Data 1549

Regression Exp. Diff =

0.0732*Words/S+0.4731*Syllables/W+1.1184*WordDiff/W+0.1214*Idiom
Diff/S-0.2274

Coeff. Det. RA2 0.2661
Multi. Corr. R 0.5158
Adjusted Corr. R’ 0.5140

As is shown in the analysis data above, the computation yielded the following regression

expression (Diff).

Diff = 0.0732*Words/S + 0.4731*Syllables/W + 1.1184*WordDiff/W +
0.1214*IdiomDiff/S - 0.2274 (Diff)

_37-



Toshiaki OZASA - Masayasu FUKUI + Mitsuhiro HOSOKAWA

Using the obtained regression expression above, the coefficient correlations were
computed between the readability values of the experts’ criterion (Year) and the estimation
of the obtained regression expression (Diff), between Year and the estimation of Flesch
Reading Ease, and between Year and the estimation of Flesch-Kincaid Grade Level.
Table 2 shows the results of the analysis. As is clear in Table 2, the Diff’s correlation with
the Year (r = 0.8298) proved to be the highest among the three correlations computed.

Table 2 Coefficient correlations between Year and the 3 indices

Year Diff FRE F-K GL
Year 1.0000 0.8298 -0.5216 0.6524
Diff 0.8298 1.0000 -0.4880 0.6156
FRE -0.5216 -0.4880 1.0000 -0.9530
F-K GL 0.6524 0.6156 -0.9530 1.0000

Figure 1 shows the relationship between the experts’ readability evaluation (Year) and
regression expression (Diff) with Year on the y-axis and Diff on the x-axis, in which the
linear line represents the regression line.

5 [

Figure 1 Relationship between Year and Diff

At the second phase, least squares analyses, non-linear, were computed, using the
experts’ readability judgment of 126 English sentences selected from the Sunshine data as
a dependent variable and the resultant linear function (Diff) as an independent variable.
The computation yielded two non-linear function expressions, the Gompertz solution and
the Logistic solution. The Gompertz solution is detailed in the following analysis result.
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Object Variable Year
Expression NewDiff = a*exp(-b*cADiff)+1
Optimal Solution

A 3.6565
B 64.1815
C 0.1610
Num. of Cases 126
Num. of Solutions 1

Least Sq. Value 45.2686
Obs/Pred R 0.8776
Obs/Pred RA2 0.7702

As is shown in the analysis data above, the computation yielded the following nonlinear

function expression (NewDiff).

NewDiff = 3.6565%exp(-64.1815%0.1610ADiff)+1
(Diff = 0.0732*Words/S + 0.4731*Syllables/W + 1.1184*WordDiff/W
+ 0.1214*IdiomDiff/S-0.2274)

The explanatory rate of this solution (r*2) proved to be 0.7702, which is not as high as
expected, lower than that of Ver. 3.1nh (0.7902). Presumably, it is necessary to closely
re-examine and improve the readability evaluation measure used for the development of
this version. Figure 2 shows the dispersion of the Gompertz predictions and the line of
NewDiff (Gompertz prediction).

1 2 3 4 b ]

Figure 2 Prediction of Gompertz solution

As is shown in the analysis data, the computation yielded the following nonlinear
prediction expression (NewDiff).
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NewDiff = 3.6643/(1+570.9179*exp(-2.5842*Diff))+0.9
(Diff = 0.0732*Words/S + 0.4731*Syllables/W + 1.1184*WordDiff/W
+ 0.1214*1diomDiff/S-0.2274)

The explanatory rate of this solution (r*2) proved to be 0.7656, which is not as high
as expected either, lower than that of Ver. 3.1nh (0.7902). Presumably, it is necessary
to closely re-examine and improve the readability evaluation measure used for the
development of this version. Figure 3 shows the dispersion of the predictions and the line
of NewDiff (Logistic prediction).

1 2 3 4 b ]

Figure 3 Prediction of Logistic solution

Since the Gompertz solution proved to be a little more efficient in explanation than the
Logistic solution, the Gompertz expression was adopted as the index function of the
Ozasa-Fukui Year Level, Ver. 3.2s.

3.2 Development of Ver. 3.3nhsnc

Since the results of the least squares analysis for the development of the Ver. 3.2s proved
to be reasonably satisfactory to our expectation, a further attempt was made to develop a
readability index of higher validity, Ver. 3.3nhsnc, by integrating the data of the Ver. 3.2nh,
Ver. 3.1nc and Ver. 3.2s. The basic process of the analysis was the same as that used for
the development of the former three versions.

First, a multiple regression analysis, a linear analysis, was computed, using
sentence length, word length, textbook-based word difficulty and textbook-based idiom
difficulty as independent variables and the school years of all the passages of the English
textbooks as a dependent variable. The textbooks used for the analysis were three sets
totaling 12 volumes, i.e., New horizon English course 1, 2 & 3, Prominence English
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communication 1 , New crown English series 1, 2 & 3 and Crown English Communication
1 and Sunshine English course 1,2 & 3 and Discovery English communication 1. The
following is the results of the linear regression analysis.

Object Variable Year
Explanatory Variables Words/S, Syllables/W, WordDiff/W, IdiomDiff/S
Number of Data 4277

Regression Exp.

Dift = 0.0905*Words/S + 0.3362*Syllables/W + 0.5483*WordDiff/W +
0.0534*IdiomDiff/S+0.4960

Coeff. Det. RA2 0.3050

Multi. Corr. R 0.5523

Adjusted Corr. R’ 0.5517

As is shown in the analysis data, the computation yielded the following regression

expression (Diff).

Diff = 0.0905*Words/S + 0.3362*Syllables/W + 0.5483*WordDiff/W +
0.0534*1diomDift/S+0.4960 (Diff)

Using the obtained regression expression, the coefficient correlations were computed
between the readability values of the experts’ criterion (Year) and the estimation of the
obtained regression expression (Diff), between Year and the estimation of Flesch Reading
Ease, and between Year and the estimation of Flesch-Kincaid Grade Level. Table 3
shows the results of the analysis. As is clear in Table 3, the Diff’s correlation with the
Year (r =0.8395) was the highest among the three correlations computed.

Table 3 Coefficient correlations between Year and the 3 indices

Year Diff FRE F-K GL

Year 1.0000 0.8395 -0.4829 0.6867
Dift 0.8395 1.0000 -0.4612 0.7179
FRE -0.4829 -0.4612 1.0000 -0.9251
F-K GL 0.6867 0.7179 -0.9251 1.0000

Figure 4 shows the relationship between the experts’ readability evaluation (Year) and
regression expression (Diff) with Year on the y-axis and Diff on the x-axis. In the figure
the linear line represents its regression line.
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b ]

Figure 4 Relationship between Year and Diff

At the second phase of the analysis, nonlinear, least squares analyses were
computed, using the experts’ judgment of 434 English sentences as a dependent variable
and the above linear function (Diff) as an independent variable. In the analysis, two kinds
of least squares analyses were computed, yielding two nonlinear function expressions,
the Gompertz solution and the Logistic solution. The Gompertz solution is detailed in the
following analysis result.

Object Variable Year
Expression NewDiff = a*exp(-b*cADiff)+1
Optimal Solution

A 3.9465

B 55.2480
C 0.1854
Num. of Cases 434
Num. of Solutions 1

Least Sq. Value 162.2981
Obs/Pred R 0.8832
Obs/Pred RA2 0.7801

As is shown in the analysis data above, the computation yielded the following nonlinear
prediction expression (NewDiff).

NewDiff = 3.9465%exp(-55.2480%0.1854/Diff)+1
(Diff = 0.0905*Words/S + 0.3362*Syllables/W + 0.5483*WordDiff/W +
0.0534*IdiomDiff/S + 0.4960)

The explanatory rate of this solution (r*2) proved to be 0.7801, which is not as
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high as that of Ver. 3.2nh and Ver. 3.2nhnc, but higher than that of Ver. 3.1nhnc (0.7502).
Figure 5 shows the dispersion and solution of the Gompertz prediction (NewDiff).

1 2 3 4 b ]

Figure 5 Prediction of Gompertz solution

The second least squares solution, the Logistic solution, is detailed in the following

analysis result.

Object Variable Year
Expression NewDiff = a/(1+b*exp(-c*Diff))+0.9
Optimal Solution

A 3.8468

B 768.4659
C 2.5978
Num. of Cases 434
Num. of Solutions 1

Least Sq. Value 160.1158
Obs/Pred R 0.8848
Obs/Pred RA2 0.7829

As is shown in the analysis data above, the computation yielded the following nonlinear

prediction expression (NewDiff).

NewDiff = 3.8468/(1+768.4659*exp(-2.5978*Diff))+0.9
(Diff = 0.0905*Words/S + 0.3362*Syllables/W + 0.5483*WordDiff/W
+ 0.0534*1diomDiff/S+0.4960)
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The explanatory rate of this solution (r*2) proved to be 0.7829, which is higher
than that of Gompertz solution (0.7801). Figure 6 shows the dispersion and solution of
the Logistic prediction (NewDiff).

1 2 3 4 b ]

Figure 6 Prediction of Logistic solution

Since the function expression of the Logistic solution was higher than that of the
Gompertz solution in explanation (r12), the Logistic solution was formally adopted as the
index of the Ver. 3.3nhsnc at the present stage of this project.

4 Conclusion
In the present study, the following function expression was adopted as an index of the
Ozasa-Fukui Year Level, Ver. 3.3 nhsnc.

Ver. 3.3nhsnc = 3.8468/(1+768.4659*exp(-2.5978*Diff))+0.9
(Diff = 0.0905*Words/S + 0.3362*Syllables/W + 0.5483*WordDiff/W
+0.0534*TdiomDiff/S+0.4960)

(rA2=0.7829)

Currently, this could be the most reliable, authentic readability index that can be used in
the formal education setting of Japan since it enjoys a satisfactorily high prediction value
and is based on the data of the English textbooks that are widely used by the majority
of students studying English in the junior and senior high schools of Japan. A word of
caution would be needed, however, in using this index; since this index is based on the
textbook data of four years from junior high first year to senior high first year, it could not
be safely used in measuring readability beyond that year level.
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ANE A

The Effects of Elderly Workers' Career Maturity on
Organizational Commitment and Contextual Performance

Kazuki KODAMA

Department of Business Administration, Faculty of Business Administration,
Fukuyama Heisei University.

Abstract: Due to the changes of working environments caused by decline of birthrate and increase
in the number of aging population, it is needed to recognize the ways of workers aged 60 or older
not only as the issue for the individuals but also as that for organizations. This study proposed and
tested a theoretical model of relationships among career maturity, organizational commitment and
contextual performance of elderly workers. A questionnaire survey of 650 elderly workers was
conducted (average age: 63.1, SD: 2.9). The result of covariance structure analysis, the goodness-
of-fit statistics indicated an acceptable fit (GFI=.952, AGFI=.937, CFI=.967, RMSEA=.031).
Consequently, this study suggests the possibility of elderly workers' career maturity influencing job
attitudes and job behaviors.

Keywords: Elderly Workers, Career Maturity, Contextual Performance, Organizational
Commitment

-56-



FREFEICB T 282 2P XV F 1 AL Xy P Ay FOHEH

LR AR B L 22
% 1145 (2015), 57—72 &

[REEmICHBITIEBIYRIAV N
—XAL*xvy hhHYy NDEH-

® Bz
FRLLPP RO SR B 22 AR B A2 )

EEAMTIE, 2ALXY My PORERMO =7 T 4 v GBI O EH] %8
UC, btz FFRT 20O BHICHIE L SN HNE, BT & A HE OB
PHEWSEPIIL T, BRELDAL v I Ea—L 2RF—y 2 HEZ@EL
TREHRDOLZI A ME, (1) 7Y FTAFVT 474 —OHER: LB (2)
EEZ IR HE—Y 3 v, Q) AR A v N—flDa I a2 —2 3 v EEL
1D EDFEDHEN, ICK DR DT EDNFEERHD ISk o7,

F—T—R: HAE REFERS FALXY Ay P T IVRTPATUT 4T 4 —,

i L

1.1FU®IC

WEAE, % D75 v RS 4 v o—o L LCIRER M (limited edition) % B L <
W3, Bz, FAVHAREZ, BEATH 7 v ELEBERLDS Ty bAhy b 3=k
WTHEIKRL W 7Y VIR0 EBEE 2014 43 H & ) B2 BRE LB L, flic,
7)) alx, BREOETFHRTFZHEALY v A4 7~ 7Y v Y 2 UMK RE TH5e L
,,Cb)é ii .

HATNSOE T 2/ O —21k, 72V hfhofeEE ol & T, i %0
Zlkav 7«27 —=FMB%nwI EtThsdEwbitTw3 (Anderson and Zeithaml,
1984), EhbFZDEIhvy 7€ 7—77 Y FILBLT SRARERmEAL NS,
W, e, i, B, 7 v 2oL, NRER G ESMRR S0 2 HIR L 722 k5e 77
KEMS 2 &ET, HWEEICHPWEE ) HZ2MIEZFERP R I ENTES
(Lynn, 1989; 5K, 2008; =4, 2009), A2 IGH L 7c~—"7 7« v 7 HlgO G &
X, HEEZHENRE T L2MAME LB TGRAINTEL DD, BEMH?MT I RE
MO ERICOW T, Pt ni v £TH - 7% (Amandoss and Jain,
2008; Balachander and Stock, 2009),

AWETIE, FAVHARICES2 Xy Ay FOBRERMFE~—7 7 4 v iGN T
2HHI 2@ T, IREMFTORERMICIZVW 2280 EHMRICE T2 XY P2k 5
NEPITDVTEZTHI, ZOEENG | DWW - RN 2R ET 5 &
[FRFIC, AAEFRRICHE D OB~ 2P X v b 2RlT 2 AR LT, EENRA v
TV r—vavrehb 2l Lx2HET,

AR, ¥ b Ay bOHEFERD B2 To®E) Tths, FALVHAIZ, H
AHEIHER L 72 DR, R ICBVERS M2 B L T 2 RE\EMBEFETH L 2 L, HIC
Gk~ —r T4 v 7 EERMA, BEOHPED 2 22 AV MTE W T, T TRlH

_57-



M 22 TH>TE 2 L TH B,

2. FDMEEREESR

2.1. FOEDOHMR

NiE, BERENRESI N D2 L) FIc AN E B, RERIICELPNLT VS
Bz X DlfEDH 2 D & LTEIHET % (Verhallen and Robben, 1994), [RE X7
WD &8 N 57 (scarcity) 1, HEZFIC L > TREZ B L K02 ®bbe, K
A 7 filififi %2 & U E & % (Brown, 2001), 20 k) & EOH T 2 LI O W T,
BRI TR, HBEZWRE L-#HEZE L Tl SN TE 7, #lziX, Verhallen
and Robben(1994) O MO AT EEN: & HE BT OIRZFANTFE T, THOW
B K o THRGEBE DI S A7 ARICR L WEH T L DSR2 B8 5 2 LIS
DSt otz, o, SRR CELREFmMIL, WEFOBEEREZRD, 77 F
AL HicE o 5 2 L A3, Balachander and Stock(2009) 12 & h @i w5, RIS,
Amaldoss and Jain(2008) &, FRERI MM OHRGE L Mg 2T 2 2 L2 H L T
W5, 613 =¥ —DFELZE ZT B HENEMENRIC, 7407 — OGS HThE
HZHIRT 282 3T 2HBZ2BLC, V= —DEFHEE Y —F—LAMI N7 4
07 —OBELDW S, REFEMICL VAR IND I LEFKR L, s oz, B
TE &) B S BN 2 A DM Ofifid 2 BRI N 5 2 iEEIS, D= T 4 v
gL LT, MEEOTENCE L 5 ATWE I EERT,

22. REERDOEN

WENRIER M Z AW L <Gl T 2 HWE, KE4-2%Fons, —~oH
3., AL =T T4V 7% TEILETHS, TAL =TT 47, HEH
ZEEIRGET 2O BREIC, RE OHUSH S CiGEZ1T9 2 L &2\ 9 (Kotler and Keller,
2006), BFEIEFT AL -2 =7 T4 V7 EREL THEMEINCET 2 ) A7 2 FHIL, [k
THIENTES, TAMEEOMEIE, BFEMIC7 4 —F Ay 7&BELTHON
W2z, PRERMIEFT LT A T 7R 2 \mEFRLE 22 (NI, 2003), —2H
X, 79V REIEZEL T, RED TSV R A A= 2E LERZETHE, 75
v REIMLE F, BIAMEERANICE R 2 77 v FilifE% fir L, B ICilifE 2 2t 3
L2EDITE)Z 9 (Alice and Calkins, 2005), %1%, G212 BT 2 &2 Z XN
filRd 2 2 &©, Afh7 7 v FROELE 2 fdh & 2200 L. WHEFITH L i 2 S48 3
L EMHREE B, BT, ZOoHOEMWE, 77 Y FOREGEELTH 5, EEED H
ZIEMMEFET 22T, REIMELEC T IV FE2HE#HRLTLE ) 28 TES
(Keller, 2008), D HMWIE, ®FEDTED LIFHINCEHRT 22 £ TH 5., REFEMIZ.
OB K D DL BEEBEE E o TR D, RICE 5T B oNa AT E
%,

2.3. HRDHIZETRSNBREBRDT 1 7

BRAE RS i 2 B 2 S T Ic B v T BRG] & BoE s B A RE TR E LTI B
5T % (#]Z21F, Varhallen and Robben, 1994; Brown, 2001), $5/K (2008) 13 H

- 58 -



FREFEICB T 282 2P XV F 1 AL Xy P Ay FOHEH

ARENOWEIC BT 2 RERE ML IER IS SRR EEZE L RED 28 LT
& THGEIR, oM T, A SN A CIRERMDS S SFET S EEFLL, 20
W Z 12, AR (2008) 1Z, HRFEHIRSF v 2oL % O 7 RE DR EWIESEAET 5 R L.
RERMD Y A T H=BIIPIDIHHEL T 3B,

(1) EAFEIRRTE

BRI EICREBINDZH L7 L—N—DBE-0A0kNE, VR IR S &
A5, RFEFBEHIIGL @M ERL EHREL, HEFCHLIZTE— LTSI LT,
WMEZOWEEME 2 50, IRIEHOBGERAR— 22 O0ICHRT 2 2 L8 TE 5, —H
ELT XYY E—ILIZF 2004 D5 HIRED T3 ) v F a— A KEESAL F v T NT—
F— BRBL TV, IOFEHEX ) VY E— LD THIZREORARZVF 22— "L DT L —
N—IZBHT 2 A OEISNALSE, 2008 EicHi sk I T,

(2) BERE

FAKILFEIZ NIT6EL S L TRy 77 —T A4 AT ) JOEREME LT,
20104 TE ) 7N —xY &F =AWk, ZPGELEY . DX mAERZHIRL Tk
TEZFEER, SRARE VoL KBERETZLEIRA MCRADRVEMDIED, v =T v
7 R (BT HEI, SEEERKZ: &), fE4ED DVD &2 E Dtk —~EDBFICDO AT E—
VT BRI EDINRE R DT, FEREIR. BEICX > TEMNITbN 25680
HUE. ZHZHEFETELIEDVRON TV L2 HEDL SHEPHIMEZIEL 22055,
(3) HiZiBRE

MR 1k, BIERpis - PUEZR o7 ay ZIcXYIh . 202 Y PHTOARIETET %
FiEE WD, WAFOLEMEFEMICLIZDOR, 3R FOBRTREIRTESHEL WD
BEN, ZONREKLZ, F2aFALT IV FRROEY TS5 FO 54 v 2HEL 7-#s
IRERMSD % <, MR L IC R 2 MBEFOWRTICHS L MBI 2 LT, W
WHDOMEIEZ S5 2 LDITE B (#iK, 2008),

MK IRER T & LTHABDD, ¥ 4D Tho—F%F 4, Lzo oz ek
XM E A D —FF 4 (YN —FF ¢, ) THB ", 19974, TRV —
MEAR= L7 _X ¥ =% 7 4 (ALiEdERE) 2550 L Dok, IRAEE (A,
BERER (1), &KEE (FitR) ZEof4ERMEZ &S, KRO TBuEsi AEL M
fkanz", BHEs L COMBRERMIZ. Z I TLrEA RV $220 1% A X —
CTELIEPREETH I, TUMF T4 IZ D00 RIML L ENS L, X v T
77 —ZDH DN MBEHICRLEERGA5WAIL, MUALEZAELTWE Y | HNZ
2T, 2003 405 =2 — 32— 7 #13 U OKEF BT OMEEIE T, HARD 5 DBEE
DEAZ B TALR, T v Y, F—FANF =L ERFEBEINTVE T,

(4) Fv RILBRE

R T 2F v 2N ERET 22 & THEDWEZMML 727 v 2OVIRER M, {LHEs
Hra OB TEH Ao s, ik x —Ah—Th % a—t—IF, 2000 4t
»6 Tazx57 a5 (COSME DECORTE); % T7A 4> (ALBION); &Ww-7T
R LES SR OREMZBIFE L, 580 LI olkREE2EOTCELY . 20—/ T,
HEHRDO PRI THLA—EY ME, avEZZ VR - AMTHEHMAT 7V FTh b Tl
BE b BT, RN & AEA B CEAE O R s & IGE L 72 5,

-59-



® Bz

Zofth, avE=ZL VR AT EREETLEEDMRFET LTI RX—=F 77 FiEm
HIEM L F v 2OVIERM & 7 5, B2, BEEHEMTEEOEMEZET 27
&T7A B —=NT 4 TR, BNEIDERPBEVE—LTHL 200N, 2%
Yy E— )L L HFARFE L, 2003 FEIcayE=ZT Yy R - 2 P TIREDHEME LTHIEL
71,: xi0
(5) /&

EB L7474 TOREFHUIMCD, BT VDL T4 —RAT 7 vl Rfie
DR T T vk 8 NRBEEZIRET 2 TiEd 5 RGeS 2 Ml % e L 22535 7 %
FVEFEIRFICIRET 2 FIEFE T, BEIC L 2BRERDFFRIE SR AT EZE L TfTbilT
W3, TOXD RIERMZER L TWw I o T, REMNE D7 B ARG I D
. AHDOC R AV P 2ITH>TOEDh, KX TlE, AL ¥y Ay b ORER T
ERMRELT, ZOBMICET 2T 0 282,

3. HERRXALFYy Ay NMcEITZREERDOERHR
Iz, FALVHARDBEREANDE 7Y v IOV T WD, BB, AV
Ea—0R, ©F2 5 AT L 2tNEROIZ»THEER 2 22l w3,

3.1. %ALFvy Ay FOBE

193548 H29H., ¥y bA vy biE, V2 n—RX%Faal—FTEAL TFaaL—
F2VRZ DT AFXY A0y b Y =tk Do CHGES Lz, SDX %47«
V= (=D ARHE R S TR ) OBBDTE L 7 E o Tk, vy MY D THT
B BELLHFEONLTEBRY LI BB >TwiFaFaalL— =22 >
TIREID) LVIRELSTHH1 T,

2HEBICIE. AXVATFaaL—Fr2ZUA7REey FEMEZD, EMOKRE%ZE

#£1. BRATOxFy bH vy bOfESR

1973 4 HR5e A 5 — |k

2000 4 HATEIBR & & D AR 52 BR 4

2002 4 IO Z 2 Hitpi 5 2 AL E BRAE T e

2003 ¢ SRR v N — X — |

2009 = By OB 84 T NOaENMEND [Fa aTR] Btk
2010 HEEEZL (A FothE) U — B

2012 [F hFoHE] ) —XITHEW®E BN

HIPT : B MJGR@E#T 2013 4 6 A 28 H

-60 -



FRAERGICB T 282 2 XV bt 2 AL Xy PAy FOFHH

#£2, Faal—roEnHT XS

P b SRV =T | T ANY D | B0
100.0 AFE

17K ~vvaRryI ARy —Fgal—hHET|23 326 260.6
6 &
2. 73 EvF F¥xTANL-TVal Fazal |19 259 249.5
— T 8K
3XAL Xy bbby bI= A hFoOHE FAEI12]1.7 233 263.1
®
4l He-Faar—+ FHRIIF TK 1.6 225 199.5
520a EvF FUIFAiaas Fagal—|1.6 224 255.0
FE 81
6. X AL ¥y bhvb =14 1.5 213 256.9
THE RAFARY— Fazal—h 184G 1.4 199 255.3
8HIE 7—Fy KFaz= 88G 1.3 186 152.8
9% ALV Fvbhvb 2= AbrFoHE Ab|1.2 172 259.5
oY — 128
108018 20zl Zn®8 Faalr—|k|12 171 251.3
T 1248

AT : [FENFREm T x> 7)) Faal— b, 2 #iE 2014429 H 22 A5 2014 4 9
H 28 A, AR PCSIEH - ENWRGML 7 > F 7 L0

DTk, ZOHRT. Faal—r27 Y RA7TE0RIREVLRFZIZ KITKAT(FY Ay )
EWVBIHTITVRIIMBHY, TRy bAhvy bFaalb—Fr2 YRS, Lo,

1942 4, FHoRMEKEEE L L, FaaL—DEMEO—>TH 24O
PREHCZD, vy PY—tiE Xy bAYy b Faalb =2V RTDOL Y EDEEE KK
Bl INT, LYENVPKROEEIHE)HEFOBHEZKR) Ze2Balied, TFa
AL =P VURT) EHARTESY TFT=UoH LT Ty by by BEEL, R
Roley r =Y FICERE L &, Kiifs, 1949 Fici, fiHTE 24-LoEDRL I
B L7222 LT, Ry F—PICE L, 2O, vy bY—#hix7 7 v Rl

_61 -



L2 B0 2 2 2P E L. "Fy Ay bjtwiudziEy T2 L7,
1958 4E121%, THave a break, have a Kit Kat; W9 ¥ v v F7 L —XW[FEI N, T
LEaR—Y v LRRBBI X v o R—=U 9 ¥V RATHB I N, 5044 Lo 5
HTh, 2OFXF vy F 7L —RGEMPasa=r—ravzll ¢, Apcfifsn
TWw3,

Xy Ay PR ODTHARTGIES L 1973 241, ¥ v Ay boliseida v
FY =tz ko TITh T w793, 1988 fEIc 2 AL dsa v b ) —4 oM 2 &L, ¥ v
Ay bERGIEMS I E ER D, 1989 ICIFAIEFEHT R AL 2y v by v a kX&)

WAL, HAREWN (FALVEZHILIE) Ty b Ay P OEENIEE 572,
FAETHFXF Y P Ay FEWI 77V ik, KN 258FoREGFE LT, FaaL—
FENGGT VX TEL TV I ENRTWS (£2),

FALVHARIZ, HREATLX 27 —MEREMDX Y bAy P2TARGEL TV 5,
DN, v bAy FOREERD T TV R« TA TV T4 74 —EFHEHPBTE 7 vk A
ZHUDMTHEA L Tl

32. XRALFy M Ay FOREEREROEREE >0T

1996 FE, A ¥V ACHRY ELZ I V7 FaaLl—rRADXTYy v Ay b TH 3
Xy b2y FALYIH, BRESNDOZEYIDIC, ALK AFYATREDD A=
YA T7DXy by bBFIEI NS (19994F) 7 £ 1990 FE DI k4 TERESR 7 L — N —
DX v by FERBTRERE IR,

AARCBIFS2¥y Ay bOREESHD Y A 713525 %, DX WHRERMSTH D |
—EWEEEDa v ey R« AR TRRA— A==y FEJLICERI NG, 2D
flifgld, X o7 —RMmEMBRICREINTVDS (=4 X3MADH 100 4 -~120 ),
b9 —old, HIEREESTH 2, ZOE. FHISORE a2 7 b L, @Y

EPWNTEEMICRGEI NS D, ﬁ% kaRILBLEINTVE, $, BLED

M1. HAICEF2IYMixy bhy Foy -0

-62 -



FREFEICB T 282 2P XV F 1 AL Xy P Ay FOHEH

M2 EE LT, S =Y A X 12MAY OFEST 800 FI (Bifk) L vy, 7L 3
7 LA AU 2 Alifg % B LT b, WIRIBRE DR IE, WHEEDERL 295 LKL,
WEEFOH K ZHE LMoy 7 2HHET 2 5T, WEREHENOEA, %
DB T B 3R 2RI L L TW 2 D7 v, HILRED LB E & AT RIE,
SEECRAE O TG A AR, EMREDEM h A ZERORE DS Z OFITH B,

¥ v bAy b OWIRRERS HARTE IS O TES L2 0lk, 1999 4F, JbifiE c#F
WXy Ay bOTAMRETHo7, TAMRREINLHEROF Y F Ay ME, P
DL EDE ORI 215, 2000 422 & X2 EIRTE & o7z, Z OMIRE, IR E RE i3]
ENHMZ, BEHMZELTF Y bAv FEWI 75y FOAEIEZ D, HEFHRH
DIIa#FHL, 77 v Fekeimdtts o Lo,

FBR. ¥y bAy FIRROFEEEEERAL, L 7R E - 3 VICRL EFHNT T
X, 00BN Ry b Ay R RESRIGEX v R—TH B, SO AFETIE S
ot s (EoEE2X)s 28 Ty bA Yy by BTV E 2 E6, UMEHRLICE
WO CREEE 22D, 2002 WD S 3 RFEOZEAEDOM T2 2@ CUAE DR
Voo Eo, Fa arUIFFICT 2 ZEEMGE L ORI & 4 F N/ Bil b FHEZ WA 2 7
UE—2arThd, HTRNEZE? ZEHREE 2L HAZ, FgkEobsE 30 F4E
& 2014 F 4 HoeuifTHMZ2&a L IR L iz 2FaaL—bPEFT AL Xy
Py PR A Y by (108H) #FESE L. HALMIAADOKFa e v A - AT
PR=N=RETHE LY, fiicd, 7T ¥y bAybraadb)—; %
KAFFEICHIE L, EHRHOEWK "y Ay b 7YY —) BDARERDE
e o™,

Xv Ay FOREFEMBOBEIIX, v M Ay DT Ty R EFLERED = — X8
IESMAGOI oL DBDLELEFZ S, HADavyE=x2 v R - A MTIE, BH L S 24
GHARDHEH DKIERZ F0 2 7 OMEIMEZ 21T, FaaL—FEFOEFRTDH
2%y bAy ME, WIRRERES 2 SBT3 2 LT, M%7 7 v FoiEkzK
D235, FARFCaYEZZ VR - A7 AERERED = —RIH ATV EFAD
29, FALHAARTIZ 1999 42> 5 2010 4 % T 200 OPRERE M ZPIFE L A — 8=
PAVEZIVA - AT TSN TLIRMEDIZ D 8 HDHK) 160, 5D 2 FDF 40
M B LR E LTSN b DTH B, £7:.2005 £ 5 2007 £EIHF T,
H—RIOBEETRERMATGICEAL T,

WE, HAMSGTCoXy Ay PO EgbiE, 6-7#z2 3V Froxy FAhy b
23, FED D3~ 4 EEPRERMDED TS

4. RALFYy MAYMNDT SV REBEREEmMORMAR
4.1.FYMNAYNDTSVYR - PAFYT T4 —DER

XV b Ay FDT 5V REHMDDIC, 7 ALVHAERDA & v & DR %2k L 72 2
LIREARETH L, A XUy M Ay MIBE T IA R—F 75 v PR
L. REIBIIL7- 2 L3 Z2 DFENTH %, HFD 3 AL HALREME =K, 4 4
DU EZH i, TaE—fMEES/NELBEY RATELR L, ¥y FAy 2>
THH-oTHHM B0t wv), ZOUR, A A VIEFRALICE > THELER 10%

S 63 -



® Bz

D ZRRDOWGERTH o7, ITH2boT ., FALVHARIZA v ~D—Y) D2
ZIEOTLE- %, ZOREMOPEIL, HEBLZLZCAPE, v b Ay PO LED
Bk % DT 2 HERMIDOMIEIRZIVHDE -7, FE AT VICBT2Fy by
FOBGEIRIRA L, 2 ALV HARDIED EIFBELIAATL,

Lo L., SRoEREEEX Yy P Ay P07 7 v Filifiz F 2 7- D32 fmn 2
EEBEZTOR™ , KYDT7 7y FIEREREIEN T2 TR, HEEDKE
WCADIAATWS, 2075 FEETHICIEFICRBHRDODY A7 2EHLTTHL 7 IV F
ifE%5F2 EW) 2ELYBRBETH 2 L) op, gltEnEZ Th-o 7z,

¥V MAYRDT IR TATVT 4T 14—k, FALVHARZTTIERL AL ARLD
BRAVAHICE 2L WIRESH D, 70 —NLTEFYy EAYFEVI TSV - 7A
TYTATA—2ERT2HEGNESTVWDE, Thbb HATHEINS A LRI,
BETHRAVAHOKRZ R 0EBH 5, FA LA, 2R CREET2 77 FE—
HBLTEHLTED, Koy F—YDTHA v ET, 2 AVARMIC & KRB E &
Bh, ZITHNED Lo THD TG THIET 2 2 LI TE S,

ETAD, TDTITVER TATVT 4T 4 —%F5-0ICHSI AL, RERE
mOFEZBLTXy by P77 v Pt bz R ALV HARICE > T, EHBZ A
WEWITHRWEETH H o7,

INFTFAL HADGAFE L ZBRERSICIE, WOy 7T =Y OFEICB LW TRALA
HoEEEBONL PO EDBEL Do, ZOFRKDLLIE, RNy 7= DFHA v
WHoEE). IV Ay FELTEDONDILDICHRDEBEELRI EIZ, Ny r—Y4
HOHEFI D ZROHETH S, FPALERLED Ny 7 =Y DRD D ZHAICI KD S
M, AP TXy Ay F2FALC7 7Y FICRZ 2 X992 TH 5,

L2L, 2AVHAREFAVAIICRD XS %7 70 —F%2F 2 2 £T, 5z OHIH
Xy P Ay FORFRRGEIRI L, ZUd, B EICEFy b Ay PR a v
MERELE, WEEICF Yy Ay PELTROONLIBENRLR LI LEZIET VAL
LTHOWTHRLEZDTH S, Tabb, FALVHARK, FFL HERPRE RN
XYMV EFEDT IR TATUYT AT 4= LEWSDTHSEZ L2 EMNTE7-0,
Yy rAvFo L&) ZRDEVLRULZIEL TV, BEEEZNRIZT Y 7r— il
TR VP 2—%EML, BoNlTF—2IcESLIEIEF Y RiE, AL AREDL SR
EHEHROaA Y T oA X —POFEERE L TEHENS,

Z 9 L3RR, 2 AVHARIZBATEELVEADX v 2 v b orgafkic)ks)
L7z BuX v Ay L ZDDDHITHDL, KROA A=V L X2 7—DF v b
A NI ZFDTFHA Y DEORNERZY =7y FETEIEDBH L7, Bty
F=YDXy b Ay M, LX2T7—DFXy by TR TE R WAANEOID IAA
ZH) L) HINDT, 2 ALVAMOKFEZE, RISy FAy MBI 5S4/ R—
YaviNEEL Ro 7, FAVHARIDMEO XA LIEAD T LEY MiZHo/zZ 8D
Hol-t\wn),

E 72, MO THHUKRERMICENTLF 25 —DF v b Ay b L0 EIE ik
Elx, FALVARDOFEHICHS ) D TH o7, ZOFEIIHLTH, AL HRIZERE
RIS 9 2 iRk & ERR 2 S IR L S 5201, HEREOiE 7L I 7 L%

_64 -



REFMICB T 2H 2P X bt 2 ALF Y b Ay o]

N9 2 g D3R CTdH 2 EFHL . FALVAREDO THRERS 2 LB TEX,

ZDXHTFy b Ay P OREFBWEAFIIE. R ALVALICK B e -V T T TR
PATFYTA4TA—RFLLEZODOFELZEL—LMIZHL, ¥ bAY FOTETOES Y 3
SV TRHBEOREE o cu— AV AR, BRA BT E TV ARTEH L A5 5
Lt W) ERBH 27D TH B,

42. v hhy SNOREERDOFRERE

Xv FAy FOREFEMOBIEIZ. KRELZO0HETITblTws, —oHIZ, v—
7T v M Lo TEREIN v T N ERAT 2 HETH L, v =7 T4 v
WED, V=32 VAT TRMA7T v 2B L, RO E k>oTwbaryx 7t
BPR, KIFOh R ZEO/MNEZEY BT LI BT 7A T2, Bonk7A4F7
BE A TSOISHBREE (7 7V r—v a vy PV —7) B A b, BAFEEM oY 4%
ML ERELRL, WA AERL 7L — =2 LML T 22 LIk 5,

ORI, IGHAFKEORFIHYFIC L DH L WEMP ST 2 HETH D, HlLw
7 L—=N=—BFI NS L ZUHLETREMEED 5415,

BB, BFELDa IR L —va Ick Bl TH S, TNFTI, 2= =W
AT L w0 M DRTF 4 IEAR N Lo E AR S UIRERE DB S
ENTER, a7FL—vavOlHFLLEIMENP IV T P2 R ALV HAICREL, 2
DREZFH LB bF v Ay PS5 LEERDOARVEMEELDTH S, HlZIF, €
A7 —=FHY—ERLEDATRL—2arTIE TEAN—F—) DX 7379 —% v/ r—
VIO BEIRER M E AN —TIRFE L, BEMDa IR L —r avBilick s
P E LR E o 7

X2 EAREDFY Ay b

4.3. POIERFIEFROIL VY

F AL HARDRER SO R % G L 72 2000 4E02 5 2004 4E £ ¢, 1 4EMIC 4 >R
DIREBMBRTZIN T, L L, 208 2005 £ 5 2007 F£I2»F T 1 7 HIiC
1 OB CIER MR S e, ZOHNFELICH -7, Thbh, RERM%E
H—RIOSEECHIGICH L THMHEEDOMEBEREZIN T2 2 L8 TET0R, LirL,
2008 FELIRIC R 2 L. DWICRERMO LMY R KD,

FAVHARTIE, ZOERFERD =21, 20 T ELMPEDOIEREEED X Y M Ay
FDfEZEZHWIZ EICH D EEFE L SN,

-65-



® Bz

At CTUR D~ —r T4 Y IEHHETH > AKIZ, ZOFOZ LIZOVWTRD LD

IZEE S

MHZEHIZ. ¥ b2y MZVLOLHHLOKREZHLTw 325, JlICSEDARLTH WL
Wk, EI KIICESTLESLATT, KHIKRS L EMrH2 Lh, &Hwv,
HEEDORTHENTTCELDTYT, ZOME LV DIFREMALDT, bbb
HPHWE LT =— XD BB I PHBEFTOF TIEF=— AU ek hb I LIChD ¥
Lz E B2 EAEAH L TH BEIACH LV EBUTL 524 k27D TT,

ZNEITIFTEL S K 51T, 2006 £ 5 2008 4EICiE, 78 LIFHMNT 2 b RS T
BEVIBHRBELE TR, Z3Ud, ¥y My POREENOBFEBTIRE, R
AbhwEREFRER D THZ, A—h—DHFETELL L, VIS EAEELD
LA RAEFEDO MR EE 2 R P IEE, —HEEOBEME 1 57— AEFET 254,
L EECAETIULT L DS, 1058 % 1 17— A3 24T 2546, REOEIC TS O%
PET A R, TORMEZEl L AT 2 w2 10 B DRI il ok
W, oI, A=A —3/NEEFICEMOBGEE 2 R TEMERET ) #BHEBHD . M
MEDORIMI GO TEHMOEREE 2Tb Tk o v, IRIBERIZOWTDH,
Bl 1053w wETH G EHr 2 2t PEEINS, £/, ¥y b A b
DIREF M, FeNE - G, ] ERGEZ2 B U CHEFZ % < TAHRE - TWw» 525,
2008 fEI I flE] & SN TRGE I N D REFGMO R 2, A2 R4 ICHEL T,
b UIEHICE Eason T UL, TRoDa R FRWIRATEE L ko775 9 03, EL DR
ERROFTEIC X D HF L S350, B Lot L T, TERBE L RERMSO
BHFEIE. R ALV HAIC & o TREEPHEDH 2 S IEFIC TR P30 D L > T,

4.4, HRICHIFZELHEOER

2008 4E, DWICREFMOMEIHEIT L E 2D, X v Ay FOREEMIZZSIC=y
Fhave 7 ERATE9CR2, AXR=Y RV I7KDXy by PRI
Thote, AR=VHEDOFy bAy M, Yy h—HEEDOIFEBIFEIC X DHEAE L 22/
ThHhH, AX=VZarve7reLl Tk, ARICXZ ERMOKIZRD 2725, 2O/
HEN T 2 HEE ORI otz 8 v,
HHNTRIBEFRDZ-ODHF L \art 7 M RO 7HEE, fiLvare 7ok
RAOWEB&ICI) B Cnic k) BRkETH -7, 2 L CREFMMOBENIZ, ¥ v
by FDT TV RIEEETIE RS, WODFIIF Yy bAy RO EEMIXT L
KT O Ebo Tz, 2005, FAVHAZ LCIEFICWE 72 M2 &) 2IRE
FOBF ICH D bE 2 E A5, 2008 FEICIFREHMNBHEELE DM THEICIZ RS Y
DD, ZHE TF v b hy bTIARENTRITE, ABIcT v, iEPRERZAES
I EVIXIBRFHET 4 TRRINTE 57,

DX RMEOBIRE XS 70, N TIEEY) R MEE CIRERME TR T S 2 LD
PEPZFI NS K)o, 22T, REMMOIEEZ 3-4 AHIC LR E VI Y
WIOBEIZRE LT 77 v FEFEELT 2 L) RgOBNIHEREI N, 71—

- 66 -



FREFEICB T 282 2P XV F 1 AL Xy P Ay FOHEH

N=lZRLTlE, 10 A 7, 8 ADERZZ W E I KRZMES &) fh N o Rk E
EFN, ZORE, BPHEED L) BEFDH®RZR—RIZLENS, IHIKHFILVaY
7 FPEID AND LI ko7,

FALHARDFANTIX, FRAEHREZAETIAVAA—[Da I 2 =F—v a3 viZHEon
THRHAAEZED TV L, TRTOMMMATEIZ, 77 P THE, v~—7 T+
v TERMR IS HBFESRMI DY F H X oN— L 2, EERMOHEYE SIS TIE R L
SCM(supply chain management) D4HMFE DY, M 70 Y = 7 MICHEL TW» 5,
FAVIERHCY =7 T4 v 7R Z BB T 2 0¥ ThH D (HR ,2013, p. 44), B5E
FoE7RY 27 TR ERWICe =7 7 4 v ZEMOBEMED) —F =2 TR,
A UN—THDORT 2 EAOMY £ L dEZHS

ABETIHIZIROE 7 ICE L, Kb b 2005 L iR w2, LaL, A
A TRENM PN D, 2O TR, THM2 S F L va v 7 P RES
N2H00 KO BEEELFEISRbEVERIIZary 7 ) 7 FBRETLEI LG H 5,
D% D AT OELE ZMELERD L) &, WMEZDOLDDH L I L D BRI H D |
HEZED=—ZAPH L= T4 V7 OHNZZIICE CTHERZE 2 5 2 LIFHL

Vo =T, =7 T4 v 7HYSE I, FEEE Ok IR ICHEDE TG TE ) RY
T a =V 7Y BT GERZ RO - I, FAFEERMASE Mz i C TSI L BE R Hoo
2 EDEL, L, BHODPEHEADE TSI —T 4 v 72 FE ML, HAMEE 3%
DTV TEVRRIATHL LT T4 Vv IHHETH>TARIBZVSH, 29 L7
L A ERMELREDET I LT, LI —DODHENRATL 2D7E LW,

Mz <, R&D HMoHEYE s ~—r 74 v 7Moot FE2 T3 LbdH b, 20T
JZAN s a=FT 4 F=F =L THY ., RRDEME ~—7 7 1 ¥ Z M OGN
LELT, Aihicwads, REMofER THIC7 4 — Ky 2 LT, BRI E
mHEZD,

5. F4«Ahwvayv
B.1. XALF YR AYMCRIFZIHFEDETRIAY M OFH

AEiTIE, TRETHNALTELF Y M Ay FORERHOIFH S, RERHHD < %
AV MIROENBEMIZONT, 7TV FEMBRICE T 2EHOBLED & FEEETV
72V, FAVICEWLTREMMNO 2P X v+ EOR#Z, XokHicztovonsd,
T XV RV FEVITIVRDTATY T4 T4 —2EML, 77 v Pz HeR
%2 LT, IRERMD S OFHDEDMEZ HDO TV ERTH S,

AP EDAEIE, HEEDORE T2 TRDIZC V) EWIHED LR DD, REMWIZKE
NEET BRI S LAz v Brown, 2001), 2% b, MBEHICE>THRLVLHD
Thwe, BEEMTOREIZEKZ 7% LTL %9 (Alice and Calkins, 2005),

TV TATYTAT4—d, REICLESTT 7V FigZRET % LTtoRHE
CavogThh, 77 v FHEEEANTN—2 L% (Aaker, 1997), %< O HAEAR
¥V a—RL =77V FE2EHATLIHTS, 2ALIE, ¥y by bEwiIhTay)—
77 v FOEEZELT 2 8IEE > T3 (FER, 2013, p.241), FE, 2 AL HAI,
Xy bAy P EFRILAZPBEMSIGES N/ EE, RTFO/NCHRIELOHEIZHEL L T

-67 -



® Bz

FTH, 79V F - TATYT A T4 —%BEHTIEAZMW-7, X600, Fpil e RE
FmEED 2256, HEENEZHELTF Yy MOy b LEZ2RLEWEIZ L, 20
YBT3V FERSHIE, ¥y Ay FEwd 75V Foffifizid 2 2 LT, RER
MOFRPHEE L OlifEH 2bDICL TR EEFEZOGNS, I6ICEAIE, BERMN 5
HMEINDMENIRVEL WA A=V, BNAZFaaL -+ ETFTHLXFy Ay b
WCHHERHRME L WP oA A=V EMMTZ22ET, ¥y bAvy eI TITUFN
Dz EDOTHwE EBRZ S,

BT R AROB I L SR 7 RE—S a VIEHID I v 7 AL X ARAMNRICL D .
Z OF VP EDIEE D T2 PR E L TlRD EiF o3,

¥v by ME, BEEHIFREIT 2 RE L Cmd e L oo, e Lna s L —
va VMmO MERRBEY v v R— v R HEMT AL, BEETSSRL T nE—v a v
WKWTFHITTWw3, Zokdic, REMSE 7rE— a VDFERFICE RO W HIEZ B,
MEICHEF MO P CIREZ SR ZIER T 2 2 LT, REMMOET 250 1E% X
DIfEDH 2D & L THBEFITRRIE s EEZ NS,

IS, FALVHKICE T ZBVER ML, AP MEICBT 248 X v N — o EHED
HEZAREIC L 202 I 22— a itk 26N TWwEETH B, Hido X
T, Fy bAy FOREFEMmIZ. W are 7 FOAHILIEZBERLTE LT, =
FHEE 2 7 AV MBS 285 L7220 RIS L TOEMEZ BV 7 RIS
WEEHTAHEMEE o, ZOBE, HiLlware 7 b ThhaDns bbb NREL
BURE WY R R TIGETER LI ¥y Ay P TRWLEWLIT ARG, &) Hil B
Dave 7 rORMEEZT, 7T v FiGA & v ) Yo HEEZ N THERT 2 2 & T,
HOEOM 2Ntz BT 2 L T& ik,

CORBBHF BT 2 NERIR O A 13, BT A -3 T a == 3 v ofi
HEICX DA o b B SND, v —7 T 4 ¥ ZEBM L iR D X v oN— i3 2 F N
RERDLAGREHWANEY) Iz, a7 Y 7 P h 9w (Crittenden, Gardiner
and Stam,1993), FEFE. BIRIFRER M OBAFE ORI IE, BRI S E FIChTE L 2 NAE
BOPITH L IR ZRFOW, =7 74 v 7M. Bz icBEI Nz b0z wp

E 2 U AE A W
i U7z ahREME OBk

1l

HHANaIa=r— czj TIURTATUT
A ) [:j °4 T 4 —DE(L

T DM D FEUERE ST

M3. xALF*y bAy MIEBT2HPM~ 2T XV P OR

- 68 -



FREFEICB T 282 2P XV F 1 AL Xy P Ay FOHEH

AW CHBLED = — RIAbETRY L a v VT 202 %A 57010, BRON
HiLZoTw7, ZDkIH %, AV A—[HOBAIZEAAREDTH Y, B v
N—[HOMEDOHEDOMR L 2 I 2 =7 — a VT X DERNARKE2ES Z LT
77,

BB, TIZAN s a=T 4 =F =L IR L THORGE L O%#EZ $T2 X0 N—
DIFAED . HNEFMAX o N—MoMilRaa=yr—va v AL EALN S,
Tibb, tNORP DI T 2 BAAHO TE 246123, 2 A L ORERG DL
HEIND-E 655 —2DHEANE L TEZILND,

5.2. REMEE

KEFIIZED & BENGEZME T2 2 8T %, Z20Ud, BRERMZERT2 2L
WZOWTORBRTH S, LIl L )iz, REFBMIIE77 Y P2 L ¥ 27—
M DELED & P HEDMHEDSE D S s EEZ 5D, LEkho>T, REEFFEMD T T~
FeT7AFVT 474 —%EDDHMEEBH L2 BT, REMMZRET 2 2 &2W3Eic
%5159, 2L T, 7RE— a VG L RERMOGEEEZ ST LICXD,
TWHEDOECIRERFEMBFEHTE R L2 6N b, RIS, HNICBLTHEDIICEET 3
PHEE 2 B RE 2 FF O 2 LAk oD, Ziud, B 2 BEEILHER RO B 2 v
W=D a2 22— a VP 3 HIC L ZNEBORERLE RO P IE D SR Y 31>
tEZoD,

5.3. SEROMARICONVT

AWNEZEL T, WEBROHEDIEDZ AV FRERL VWS IR o 7h, 5%
i, BRERBO 2P Ay ML TRO LI BiffsEn L hkoohsd tE2 o5,
—oHIF, FPWERHED =7 T 4 v TIRBIORRINZER T2 EOREICHED
WTEE LR TH 5, APFAETIE, BEFEZMO T MAELZNRICL T, BRERRD
Hw & =3P X v b fERFINRZA, Verhallen and Robben(1994) #5745 X 9 12,
FfD Y 4 712k > T, PO, BFEE, HOIRE L B 2A0MEND 5, H#i
ZAE, EEMPY—ERICB T SREFEMOEE, Y LR 77 Fofmibih b,
B & OBREE OB TORMMED., MMiEIcE W TEEINPT WIS,
ORI, BREREMIC B B8 R OB R 2 oA I RS, LD
WETH L EEZ NS, REOHKPIERICET 2TEEICE LT, Wik 258 E v
T, WYIAREE CREMCEAIEIRETHLO0% & ) BMARMICHRSZ Z T,
PG —=r T4 VBB EID ALK S ET A MHEICE ST, KW EREA VT
Vir—2a VMR TELEEZLo6NS,

SEH

[1] Aaker, D.A. (1997) T7°5 v FENL O, 54 ¥ €~ Pl

[2] Alice, M., and T. Calkins. (2005) Kellogg on Branding: The Marketing Faculty of The
Kellogg School of Management, John Wiley & Sons.

-69 -



[3] Amandoss, W., and S. Jain. (2008) “Trading up: A strategic analysis of reference group
effects”, Marketing Science, Vol. 27, No. 5, pp. 932-942.

[4] Anderson, C. R., and C. P. Zeithaml. (1984) “Stage of the product life cycle, business
strategy, and business performance”, Academy of Management Journal, Vol. 27, No. 15-24.

[5] Balachander, S., and A. Stock. (2009) “Limited edition products: when and when not to
offer them”, Marketing Science, Vol. 28, No. 2, pp. 336-355.

[6] Brown, S. (2001) “Torment your customers(they will love it)”, Harvard Business Review,
Vol. 79, No. 9, pp. 82-88.

[7] Crittenden, V. L., L. R. Gardiner., and A. Stam. (1993) “Reducing conflict between
marketing and manufacturing”, Industrial Marketing Management, Vol. 22, No. 4, pp. 299-
309.

[8] Keller, K. (2008) Strategic Brand Management 3rd Edition, Pearson Education.

[9] Kotler, P., and K. Keller. (2006) Marketing Management 12th Edition, Pearson Education.

[10] Lynn, M. (1989) “Scarcity effects on value mediated by assumed expensiveness”, Journal
of Economic Psychology, Vol. 10, No. 2, pp. 257-274.

[11] =AhG— (2009) TRREMZ AT 2 WMEHER — LB 727 8 v ARG 6 /2 28— F )
T4 Rty THREIASHIZERT#. Vol. 244, pp. 46-50.

[12] /NIHE (2003) TELBHRATIC G 2 72 a2 v E = RUED A 87 ) FEIREEFFHEGE, Vol. 188,
No. 6. pp. 39-51.

[13] #iK %6 (2008) TBRIERGHLIC AT 2 B AN T B O BRIy - FLAEDIZE - LB 727 % v
A P & E PR & Pl TR R REARSEWTET. Vol. 14, pp. 202-223.

[14] ERVE= (2013) TX— LDV —VZ2ZEZ Ay ¥4 Y E Y Rk,

[15] Verhallen, T. M. M., and H. S.J. Robben. (1994) “Scarcity and preference: an experiment
on unavailability and product evaluation”, Journal of Economic Psychology, Vol. 15, No. 2,
pp. 315-331.

T MI(FOEHTR ). 15—, 2014 4E3 H 14 H

T http://www.glico.co.jp/netshop/p/c7_4.htm, IV5H :2014 4£ 11 H 10 H

T http://www.kirin.co.jp/company/news/2008/0514_01.html

VHRSER = 2 — AT = h A4 7, THRKAE, TAFE—E /) TA—RY — & F— A EHERRE
F5¢). 201044 H 19 H

¥ http://www.itoyoshi.net/Kkitty.html, Hf3H : 2014 4 10 H 15 H

T HAREFHIL, 10—, 2002 4E 10 H 05 H

HRE MY GRESTE) . 11 *—0 2009 4E 4 H 24 [

P AR, 10 *R—2, 2002 4E 10 H 05 H

*HEEMI (EEiE) . 18 *—, 200246 H 6

Y HARRE IS T, 3=, 200243 H2 H

UHRREEETR, 21 =, 201246 H 14 H

‘I http://nestle.jp/brand/kit/about/history/. Y%H : 2014 4 10 A 15 H

I http://nestle.jp/brand/kit/, UN{5H : 2014 4 10 H 15 H

WO MI( BT ), 15—, 2013456 ] 28 1

NOHARREEHTEET, 11 R—, 201446 H 3 H

YMHEER = 2 — 27— A4 7, 201448 [129 H

ML yH =B R AL ary 727y at ) —HERE—T T4 v IHE

-70 -



REFMICB T 2H 2P X bt 2 ALF Y b Ay o]

R HTEIT, 9 R— . 201341 H 28 [
ORI, 9=, 201343 H 220

T HAREHHAS AL, 9=, 2013443 H22 H

NOHREE = 2 — 27— A4 7, 20144E9 H 1 H

AT, 17 *—, 2006 4 6 ] 28 [

P RREESERTH, 18 X—, 20144E 1 H 20 H

VOB, 15—, 20124 12 12 H

AT ¢ http://www.mos.co.jp/company/pr_pdf/pr_111129_1.pdf, &£+ H 2014411 H5 H

Product Management of Limited Editions:
Evidence from Limited Edition Products of KIT KAT

Eunji SEO

Department of Business Administration, Faculty of Management,
Fukuyama Heisei University

Abstract: The purpose of this paper is to gain insight into the management of scarcity when firms
develop limited edition products. While many brands introduce limited edition products as one of
the product line based upon marketing strategy, little is known about that how firms decide scarcity
concept and apply for their products. This paper is concerned this issue using the data from one
special brand, KITKAT.

The conclusion which can be drawn from this study of important managerial point for activating
values of scarcity are these: 1) lasting and managing brand identity through the regular products
that are able to fascinate customers, 2) effective promotions prompting social issues and 3) mutual
understanding as to criteria of scarcity by communicating between different functional members.

Keywords: scarcity, limited editions, KIT KAT, brand identity.
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Multi-purpose Program for Social System Analysis 24
- Integration of Discriminant Analysis and Quantification Method Type II -

Masayasu FUKUI, Makoto OZAKI and Ryota ASAHI

Department of Business Administration, Faculty of Business Administration,

Fukuyama Heisei University

Abstract: We have been constructing a unified program on the social system analysis for the
purpose of education. In this paper discriminant analysis and quantization type II, which have
been treated independently, are reconfigured in a unified manner by the method to use Mahalanobis
distance and canonical format. We describe the mathematical theory and operation of our program.

Keywords: College Analysis, social system analysis, statistics, discriminant analysis,
quantification method.
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time
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ball (x, vy, z), r, color [, tr]
KELRIRKME theta: = (FE) phi: A (F) rot: [ (£ / #) tdiv:theta J51A 785
pdiv:phi 75454
sphere (x, v, z), 1, color [, theta, phi, rot, tdiv, pdiv, tr] spher & 1]
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connect (x1, y1, z1)-(x2, y2, z2), color [, mode, /S %8 / RAIE X |
BE%R func x=f(y, z), func y=f(z, x) HHf
func z=f(x, y), color [, xmin, ymin, xmax, ymax, div, tr]
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param?2 (x(u,v), y(u,v), z(u,v)), color [, divl, div2, tr]
XEFF XN oHIC < 84 > BT color=imagel-10
string (x,y,z), " X741 ", color [, size, "formatl", "format2", -+ |
¥ 7213 print (x,y,z), " X741 ", color [, size, "formatl", "format2", - |
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Structure a3_balldata

Dim sx() As String "R — L D UL R

Dim r As String i 2

Dim ¢ As String )

Dim tr As String ABEWE (0~ 1,1 & EAREH)

Dim starttime As Double ' f#liBAARZ]

Dim stoptime As Double ' ffifi#& 7 1

Dim dispmode As String ' disp 2N @D Xk Hicfiv, X=z0 L TR
End Structure

F/.0=su,vEl DRI RX—=—FTEREI NS 3RI8T7 A — Y BB DL T oGk T
Lzohb,

- 117 -



FRIFIEBE

Structure a3_paramdata2

Dim sx() As String "W,y DT A=Y THZ 5N B S

Dim ¢ As String S

Dim divl, div2 As Integer ' BB EIS (u,v D5 EI%0)

Dim tr As String " AEHE

Dim paint As Integer "FoRiE (O R ET, LEOR, 2:HDR)

Dim imode As Integer "0 fEESI N, 1~ FTXFAF v —HEROES

Dim starttime As Double ' filliFHG R

Dim stoptime As Double ' fifijlif& 1 H; %l

Dim dispmode As String " disp 2 D X J i2ffiva, Xz 0D & EFRR
End Structure
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K21 7=XA—sarv7arssradifin
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i (Ip+1)*sin(time/2) ] 34X —7 > FIE [LP 1 + TIME 2/ SIN * ] 12 4&ffad . |
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particle name, mass, charge, Xx,y,z, VX,vy,vz
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BEHEE

gravity
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FEhHyIarv—varchcid E24HITHEET %,

BHANFEE

emmode
AU XD, RN FEOMIIER, MR ~OE L TEEADOEH, BT ~DE
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WRBHERT2 5 OWEEZT AL LO LT 5, WA FETHS,

FEREK (FEFT)

conductor (x(u,v), y(u,v), z(u,v)), name, charge, [colormode, divl, divZ,

combl,comb?2,---]

BRI T A=Y EBDOBEH TR ZHEET 5, (0<=u,v<=1) charge |ZE{R LA D E
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colormode IXFEAf M DORRIEAT, 0 BAE T L OBFHLEMEE, 1 2k FHE
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ERXAEH
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eline (x,y,z), color, [mode, div]
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(X,v,2) X2 7o i, mode 12 0 : flfE, 1: KitTh 3,

AZa— [N —5E -« Rl —Fs S al—vavy—®Mr3sal—vayv] 2%
RT2E23DEI) BFETA= 2 —BRRINS,
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/a/®W®ﬁ PR TR A E ZMEE R RE T 2, O IIHEE IR E

X DHIBRO MR E DFEECIRET 5, B L, MBI OMEE) T4 2 BRI T AH;
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define 11=((x1+1.5)"2+y172+(3-z21)"2)"0.5

potential =9.8*z1+4*(11-2)"2

particle 1,1,0 ,0,0,1, 0,1,0

connect (-1.5,0,3)-(x1,y1,z1+0.2),&H800000,5

ball (x1,y1,z1),0.4,&Hff

define z2=2*sin(2*time)-1

connect (1.5,0,3)-(1.5,0,2z2+0.2),&H800000,5

10. ball (1.5,0,z2),0.4,&Hff00

11. print (0,-3.5,-3.5)," > S 2L —YavEn»s I AR I E D ",&HF0000,20

© PN ok ®

Zo7rurIaFE, Ellpy 2 av—yay, HGHRIREZHGUTERBIL -7 = X —
TavThd, vIal—vaviEMEAMOIREZ TR, TRTOHHOERHAEE
TH 5, 1{THIZ, RUICKPERIN EEDEEOKE»PSH--AETH DL, 2D
L. 0JETH, KEPSRTWSE Z LIz, 2fTHIZEEZHi < X9 I EL T
W3, 3fTHTEANRDOREIZERL TS, 4fTHERENEANRDRT Y ¥ LT 2L
¥—T, BRBBIIATEIK1THE, F7verrzididL 2854, BEIAICES)
FHBIUCR T v v VDSBS g, ZogaE, o ihMErz o, E
BRI BMETE S, 5THIE NN RIS 2 INEE O 4R (1), B (1), 8 (0),
3 ODOWMEERE (0,0,1), 3 DDOWHE (0,1,0) 2ET, ZIFTHII 2L —va Dl
WBTHh 3, 6 FFHIZLEMDOANZOEB T, mode=5 D AN2EZELTVWE, F—LoHh
DOFERE (x1,y1,21) T, X ICEHSOLHT 1 27T, x1 ELTw3, 7TiTHIERA—L
OHETH 5, SITHIZ, HMOT =X —> a3 v DR LDOEFHDERRNTH 2, 9T7H
FAHMO N2 10 fTHIZAMOE R oMl cd 2, 11{THIZ 7077 L1220 THax
VEDERTHD, TNHRTRTEMT A= avOmHThs, Efk2K 3.1
IR,

X
DEIalb—i3avEMIANRIED

X3.1 yIal—vavir_A—vav
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B2 RrrivEEFHHREXOHEF

1. angle 0

2. axis

3. define 11=(x1"2+y172+(3-z1)*2)"0.5

4. potential =9.8*z1+4*(11-2)"2

5. particle 1,1,0,1.5,0,1, 0,1,0

6. ax1=-0.3*vx1

7. ayl=-0.3*vyl

8. azl=-0.3*vzl

9. connect (0,0,3)-(x1,y1,21+0.2),&H800000,5

10. ball (x1,y1,z1),0.4,&Hff

11. print (0,-3.5,-3.5)," #&$ilc X % #HE) D E ", &H0000,20
12. print (0,-3.5,-4)," &7 v > )b L##E) RO A " &HIF0000,15

SR T vy vob B AR E T 2 BRI X 2B OEOHITH B,
DA, BRI HER T vy v LR TRE RO T, HlE SO EEO LR W
HCTHD, 4 HITNRT v v, 6-8THMNEE AR TH 22, dEH)FEAOFICiE
BT Yy e MK 2 IBABNICEM SN DT, HFERAER W, FLERIIOWTHEH
WL 2w, 11-1297HIEa A Y FPORRTH S, FEITHRIEIK 3.2 1IR3 ns0s, —hz
YIHYHLS LEHDANRIRY TTH 3,

Z

ERcL2BHOREE
K7 oo L L EIARROIE
3.2 #5 s vl EBHEAO I

FI3 REGEET (RDF)

1. angle 0
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axis

potential=9.8*za

bind xa"2+ya*2+za™2-9=0

particle a,1,0, 3,0,0, 0,0,0

ball (xa,ya,za),0.3,&Hff

connect (0,0,0)-(0.95*xa,0.95%y,0.95*za),&H800000,2
print (0,-3.5,-3.5)," A& Huk (FAEEE) ", &HT0000,20

© N s W

ZNEARDORD D ICECEZHS> IR TOY I aL—varyThd, PHELEDS
AHIE o TEEDOIRY TOLHITEH LD, BO—IHELEICLTREELZD T35,
IhaRET 2o GEB RIS E L2 52, REWEEICX>THERkD 5, 4
RIS 2R T, L, Bolir 6 HHEFTORZIE3 4%, LirL, 7T/1H
DEITHEOERIE, F=—NLOXEELHZ IO, B EDITHE > TS, MR
mode=2 DRKVERTERINS, HGEMNFE2HT 2 MEIE, FESEE2WHZT L) 129
MZEtE 2 5 2 21U 7% 6 e, TR Z X 3.3 12T,

O/

¥

REEHE (REEE)

3.3 AU 1

4 RiGHEE2 (REFZDEK)

range -2,2

bind z1+2/(x1"2+y172)"0.5=0

func z=-2/(x"2+y"2)"0.5-0.2,&Hftff,,,,,,0.2
potential=9.8*z1

particle 1,1,0, 2.2,0,-2/(2.2°2)"0.5, 0,2.3,0
ball (x1,y1,z1),0.2,&H8000

print (0,-2,-2.5)," i H) (/K) ",&HF0000,30

N Ak wd =
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CAUIHFGSEAE DB O E & 22> T 2 B0 Th 3, 2 T H S H MM, 3
fTHIZZDKZRLTW LN, R—LORKEZIE2EZ T, FEEMOMELD 0.2 TITT
FTERRLTVS, 4fTHIERAT Y v LZRL TV, 5THIZR—ILOAH, EE,
V%R 52 5, FATRREK 3410525, JEIEEZERRT2E—FTRLADLD
Th 5,

7

ey,
LT HTH
\ ]

. vy

7
"':f,'ln n

L)
oy,
A7

[
i
.j' "'

Y
iy,
i
n"‘l‘;
\ l.b
, N
Z
-

§
)
LY
iy,
Vi X
%
7
1

s
i
b
4
V

L7

A iy,

VA .27 S sy 2
Ay i Y
i v

i
ll!
'.‘!
= 7

I3

3.4 A 2

3.2 ENlc & 2:&EH

By IaL—yvavrTid, REREM LOBRREOYKRZNREL, 7ur 74
Tlxlgravity,a~< v R2FHT 2, 2z Hw3 SEEHREAEIAEICR ) REDE &,
WWIALE, WIS T2 ET 22Ty I al—a vy EFTE S, EHOMIN
9\ 7-o, HIROEE =1, HMBROWEER =1, EEHE < KBHE =1 O¥A%RZ v
5, 20O, 132 nhich s, £/, hOERICL 2 1 DORKEDINMEEDOKE I
D, A= a—TIREI N THENEE, 2822 L 200RBRHE XL, BE6T5L9
IKREIN TS, EEIE, AP, e Thbsr )0, REBHBERZEDET LV E
B2 7z DIl b LT 5, M2 LR D> 5 O THIBRDSZ 1 2 IR E o f580C
BEINTED., 774V P TIEHIROWGELEDBIED 1/10 127 5 & 2 5 DII#EEIC
BEINTWD, ORI ARBOERICHS T 5, H2EL2BEO0MIE, 2 ODED
1 DZFELOMEIC, Bit L EBRZ2 AT 2R L. iz T oln o gl s
0lCL TS, UBRZOHEE 0 DRFFFEICA v, FHEICIIEERNZL S =T v 8
EEHWTWL L2, BED Y 2 Tld 200 AREOXREDOEH L) 715 £ LICRE
TE5,

5 bEE

black
gravity
range -1,1
axis

o W

paint 2
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6 planet p1,10000,1, 0.5,-0.5,0, 0,0.5,0

7. planet p2,10000,1, 0.5,0.5,0, -0.5,0,0

8. planet p3,10000,1, -0.5,0.5,0, 0,-0.5,0

9. planet p4,10000,1, -0.5,-0.5,0, 0.5,0,0

10. planet p5,100000,1, 0.01,0,0.5, 0,0,0

I1. ball (xpl,ypl,zp1),0.05,&Hff

12. ball (xp2,yp2,zp2),0.05,&Hff00

13. ball (xp3,yp3,zp3),0.05,&H{Tt

14. ball (xp4,yp4,zp4),0.05,&HfIT00

15. sphere (xp5,yp5,zp5),0.1,imagel,,,30*time
16. define ti=time/(6*pi)

17. print (0,-1.2,0),"<ti> £ ", &Hffff,20,"0.0"
18. print (0,-1.2,-1), "#EJ> $ 2 L — 3 » ", &HIf00,20

ZOREIE, ENVICFAPOBRNFEERD 4 #HEDOFIICEED K E R EHINED
BAEDY T2l —varyTha, 1iITHTRFHOFMAZEs oIt RZ2HRICLTY
2, 2fTHRZNDPENT T 2L —2a vy THE I 2R LTS, 3THIRMMEOKAZ
D% 3 o0HhE b -1 26 1 T (KEBEToOlEo 215 L LTw3, 447HT
BHTEZECCT T 240, EEMZR <, 2 0MEERDM7ED Lo O i< H
%, 6-10fTHCZNZND BOYINGN 2 5.2 %, 4 DOHEEIIRGE RO 1/3, Fhik
DEBKBEEON 35 TH S, 11-15THTZNS 2T 225, pdb DEICOWVTIE,
sphere 2= FC, ST X =2 —D THEEN, CTHAAA LM, imagel %850 1)
%, 2O, ERREZHE T oI 57HIC Tpaint 2, iz ANLTWw3, 17 f7HIZ, 16
FTH TR L 2 EEHEER "0.0" 12X W/BRT L I TERRL T3, FEffER%Z X
3.5 1”7,

fle EEDIE

black

gravity

axis

range -5,5

set t1=2*pi*rnd

set r1=7*rnd
define x=r1*cos(t1)
define y=r1*sin(tl)

© XNk W=

define z=exp(-x"2-y"2)
10. define vx=-y/10

1. define vy=x/10

12. define vz=0
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13. set col=rainbow(rnd)

14. loop 50

15. particle p$,33300,0, x,y,2,VX,VYy,VZ
16. define r=(massp$/100000)"0.333*0.2
17. ball (xp$,yp$,zp$),r,col

18. endloop

19. print (0,-6,-5)," KEa##E <10, KEFE & +10", &HFIfT,20

CHUFMERIZD > K DS L T 2 80 O ROLEMIPE T ESG > TERARE
MTETUTCREEZS I 2L —2arvT3bDTHS, REZHEL 757012, TXXT
DEOERERBEREICL WA, 497TH XD, HEEEHOHH X3k 5 KFEF <o 10
FICRELTWS, SITHRMBEEICE T 2 2R Fho RomEAaE, 617 Hix8es
M OWEEZ LTS 2 T3, 7,817HIZZ 15 ORI IS 2 15 A8 A I S 1 2 T
W3, £, 9TH Tz EEZER L Tw3, 10-12 17 BN E G U 7 B o e
ZHZT03, ZHEFREMNEZEEL TwS, ISITTHTZNFNOREOHZREL
Tw3, 1417HTCEDHE % loop Ti%E L. 16 TH O AN, HiE, W, 7
WHEEZREL TS, BOATHNIE, p$ & LT3, §idloop ZH Ip 1) U TH
EZRAL T b DT, BOLREIE. po, pl, p2, = ,p49 L%, BoEG L CERE
ZWTICONTERERELSERT 22010, I5THTHERICL 2 EDERE2EREL
Tw3, ROEEIZ massp$ & LT, mass+ p$ DEKTHET %, FHEkIc, 1747H
TEREHMT 22, ZOMEIZxpS & LT, x+p DEKRTH 2, K3.6I1c> a2l —
TavERIBOIED D ORE LRI L Z2REZERTRT, B3HA L TREL
O TWVLERTFDTN 5,
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©No oA LN

DD DD M = = e e e e e = = (O
e R S e

ZHE, TR 10FE0EROREBH Y, ZORH 2 KGO 1/30 D

College Analysis IZ kK 298l S 2L —> a3

X 3.6 [HEOHAEE

RER B

black

gravity

axis

center s

define rs=(masss/60000)"0.333*0.1
planet s,3330000,0, 0,0,0, 0,0,0
ball (xs,ys,zs),rs,&H0000

set r1=4*abs(nrnd)+1

set a=2*pi*rnd

set c=rainbow(rnd)

define x=r1*cos(a)

define y=rl*sin(a)

define z=0

define vx=-(10/r1)"0.5*sin(a)
define vy=(10/r1)"0.5*cos(a)
define vz=0

loop 200

planet p$,10000,0, X,y,z, VX,Vy,VZ
define rp=(massp$/60000)"0.333*0.1
ball (xp$,yp$,zp$), rp, ¢

endloop
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200 fHDEBM>TWVEY I alL—yaryThs, HEOBEGR,LO ZOREDERTY
Sal—varvzlTws, 4THEEDEZFLICHIC P ZE5ZTwE, TITlEs
V) LETDRITLTH 2, 5ITHTIZZORDEREZ 54, 6 THTIXER, WIWINLE,
VIHEEZREL T3, TITHTIZOREZMVWCTWwS, 8fTHE 91THIZRA D © EDhk
JERE D BRI & A 10/ THIZE2 52 Twa, 11-131TH T N2 EAT M I 25 L |
14-16 THHHHEZERL w5, 17THTREZ 200 @) Z L #HE L. 18fTH T,
Pim, WIINE, MIEEREELCWwS, 19f7HTERICHT 2 EE2ET L. 2017
HTeInonZ 2o TfiliLTw3, K371 IaL—yaryz2EokiEdnrh ok
fE & R ROR L 72 IREZ IR TR T,

3.7 EPKHEE

3.3 #EFE

ERFE IO LT, HERWERE2HHL TBCDERD 5, LA IZ3RIN ST A —
& Wi %2 SR ORI & A L, B x5 2 G T % D 785 O 2K B
D3z RDTH D,

SR m A & A n EFET 2R %2 EZ 2, BE a 13REZ M2 < n, ORIV
L., 20z S5l F#T2ETAVEEZ S, 5. KB p OWEE r,. &
iz q,, Bfka Lo iZHHOTH O VORERONMIEE rye XVOHINZ ds,;. 10D
e ANOEMELE ELREL To « VOEZq, =0,ds,tT 5. $7c2D1
DD NE X SIMD L ng MICHEIL T, ZORERDOMEE ry ZOMEE ds,y &
T%, HL, ¥zl 0B L 7RER L VORERIZELZS Wb D ET 5, EHiE
a Lo VORERDIE r, TOEN V, \(LELHICATTHEZ 6015,

y o=l ij%%‘%d%k+ ! ﬁ: 4,

“ Are - 4re, -
0 b=l j=1 k=1 (B — Ty 0 p=l ¥y =T

&
v
I
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Ny
1 bj dSbjk m

: Z
L _rbjk‘

Aaibj =

(1)

ai

4me ds,; =
EEHRTDHEUT RS,

= zzAaibijidsbj + b zz i D bai

b=l —1 b=1 j=1
ZZCHEKa FOEMIZTRXTHELTHS arbe V,=V &L ZenTE, UTD

PIfRAER2, |

ZZAaibiqbf =V,=b,

b=l j=1
CORTHMORE, A, ds,, b, THs, JIT, @it hEINITN]I DDFAT
DRI & AR, q,,J KDL TOMN I RGRAL LY 2 OMIZA,, OWTTH%
Ay ETBEUTOLIKS,

= ZZA;'}JJ (Vb ~b, ): ZZA;}JJV ZZ it Dy @)

b=l j=1 b=1 j=1 b=l j=1
&T. CoCHkaneBiiE Q, L L, & 5I0EK ETOBMIETRCAL V, Th 2
@fuT@f%%a

0, Z% SYS AL -3 TS ALb,

471?80

r—r‘

i=l b=l j=1 i=l b=l j=1
- ZZZAMJV ZZZAalbjbbj anbV -D,
b=l i=l j=1 b=l i=l j=1
Z 2T,
ab _zz aibj > D ZZZ aibj bj
i=l j=1 i=1 b=l j=1
i3 )
ZQ%=Q+Q 3)

;O)EP“Cif:aJrﬁ’C§’Cb)t£b> FEE LOBALV, 2 TH D, TiUI I DML 1 RIT
MXEM ZEickD, CabGDiﬁﬁﬁJCab%)ﬂu%uT@; IITRDBZ ENTES,

I}a = Ca_bl (Qb +Db)

b=1
ZoEfoFEAE (2) RISRAL T, KLV ofifig, 2 ko5 LTE %,

q’\ai ZZAalbj V 22 albj (4)

b=1 j=1 b=1 j=1
FEMELLAS, =q, /ds,DEIIRKDZILENTE D,
ST, —HOFEOHTRHD D2 2 2 Ha L TA LI, 120 (2) 2R 55
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DWFTHIDFHT, I 120 (1) KD AL OWTOERTH S, I TREHICOL
TUTomEENEEZ 5, Bt H20Hir, 252, DTO L) RilHZT 3,

TOEEHNM  for
1

%_%‘

Q—@AS%

1

ny,;
1 - dsbjk

v, _rbjk‘

aibj

for

Q—QJ>%

1

4re ds,; o

4re,

2T nfoEE b r FHOUBEOEEIEHRCTEN > T2 562525, r&HUE
DEFEDOBMAETRTEHELL V, & L, BHOBEZ Q, £T5E, QREFLTDLH I
HExuzons,

rz_lcabe + icabVR =0,+D, a<r
b=l b=r
n r-l1 n n n
zzcube + ZZCabVR = QR + ZDa a=r
a=r b=1 a=r b=r a=r

(o
(
A

tQ;:(Q1 0 QR)’ tD;:[Dl o D, ka]

ZHWE E, DTOAERE RS,

YC,V, =0.+D,

b=1
Z DffE% T,

(1}] e VoV e V):(V] S A A R)
LT, @) RfRALERILVDOEGERD S,

TR —DEAZHEIE YA, BB ICEM 2D 8A. 5
DEARZ BEEM 2D 1A OB EFRE, SlEHE S N8k o % 2 /-
PP OB DFNZOWTHIAT 2, HEFEIIFHERE D570, Zo7n 7 I LT
1254 2 —DOBIRINCEHENETENS, 2D, W & O8O EIRENZ(T
2EREINEY I 2L —2a v i3IBS AT TH S, Lo L ETERNKD - 74,
N R 32 DELOTCHEEIT A2 T 2L —2 a VIFWETH B,

18 FEBICKLZIHESE
define x=2*sin(pi*u)*cos(2*pi*v)

define y=2*sin(pi*u)*sin(2*pi*v)
define z=5*cos(pi*u)

W N =

conductor(x,y,z),s1,1,0
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1-3 T HIZEAR DR (FFIE) 288 T 287 A —YBBZE T, 41THIZEEKDOE
#C, AniE sl, 2EME 1 7—vy, BAFEEORRFE— FIZEE T L ol E
FETHD, Ui 7 ay 2 ZEOBMAEEZEENL (0, 28], fEa32 D
LER, 2UTE2E, PRI AICRRITE2E—FNTH S, FITHREEZK 3.8 ITRT,

3.8 MERIC X 2R

B9 BREICLIHERE

define x=2*cos(2*pi*u)
define y=2%sin(2*pi*u)
define z=6"v-3

particle p,1,1, 0,-4,0, 0,0,0
ball (xp,yp,zp),0.2,&HffF0000
conductor(x,y,z),s1,0,3

Sk =

CHIULER DM ISR 03D 2 A DOFEHEEDY S 2L —raryThd, 1-317
HIZEROIR (M) 28T 87 X —8B%chH 2, 417HIZ, Al p, BE 1, S5 1,
fziE (0,-4,0), L (0,0,0) D& 42K T, SATHTIIMEN 2L Tw5, &
FINRETH 2D THRETEL TS, 6fTHIZEARDERT, A sl, EM 0, ffiH
E—-FREMEEZEATRE 2O TEIDIZE—FTH 5, EFHREZK3.91TRT,

Bl 10 BHEOEALERICLZFHEFE

1. define x1=2.5*sin(pi*u)*cos(2*pi*v)+3
2. define y1=2.5%sin(pi*u)*sin(2*pi*v)
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11.
12.
13.
14.
15.
16.
17.
18.

FRIFIEHE

3.9 HEAIC X 2 HEFY

define z1=2.5*cos(pi*u)

define x2=1.5*sin(pi*u)*cos(2*pi*v)-3
define y2=1.5*sin(pi*u)*sin(2*pi*v)
define z2=1.5*cos(pi*u)+1

define x3=1*sin(pi*u)*cos(2*pi*v)-2
define y3=1*sin(pi*u)*sin(2*pi*v)
define z3=1*cos(pi*u)-2
conductor(x1,yl1,z1),s1,0,1,10,20,s2
conductor(x2,y2,z2),s2,0,1,10,20,s1
conductor(x3,y3,z3),s3,1,1,10,20
particle a,1,1, 0,0,2,0,0,0

ball (xa,ya,za),0.15, &Hff0000
define x=6*u-3

define y=0

define z=1-u
paraml(x,y,z),&Hff00,2

ZHIE3ODEMRE 1 DOBEMOHEFLEOH TH S, HL 3 DDEMXKDHI L 2 D1

EETEGTW S, BEOFERIZTRTERICLTWS, F, SRR 2720,
TEBUE Y DI LTS, 1-9fTHIZ 3 DDERDIBIRE G2 2859 X — Y% TH 3,
10-12 f7HIZEMA D EE T, &g s1,s2,83, @FEMm1Z 0,0,1 T, sl & s2 DAL
THRAIN TV, BRTHAINTVEZLIE220EKDBEMBIFALTHB I LE
HURT %, I3fTHIIMERN TOER. 141THIZZOHITH %, 15-17 fTHIZE - 72E
MERT NI A—2iifEERL, I8fTHIEZOMETHS, ¥ I 2L —a ViFREK
3.10 l2R T,
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3.10 EE DG L HifiOHETHLE

BT BEBLHBHT

emmode

define x=1.5*sin(pi*u)*cos(2*pi*v)
define y=1.5*sin(pi*u)*sin(2*pi*v)
define z=4*cos(pi*u)
conductor(x,y,z),s1,1,2

particle a,0.001,-10"(-11), 4,0,0, 0,3,2
ball (xa,ya,za), 0.2, &HIf

Nk wh -

CHUTHIE L 72RO ) 2N 2B 2 O R T NEE 5 S 2L —3a v Th
%, BB 2 LS SR O B CINEETH B 20, WAL A IEMA I
BrhZ5Z 3 R0ENRET S, 1{THIZ, MEMFOEIHOY I 2L —va vz
CEDESTH D, 2-5THIIH 8 THIMMRANE L 2 Ao EFEZHH I3 70

311 TSR & R T

-135-



FRIFIEBE

77 LTHD, I THEERDEREIZEMAT-10-11coulomb, FFEFEDRRE—
Fid, EMEEOZRE LLABTRERTTH S, 6 THIRMEN FOERT, HEiZ
0.001kg(lg), Ml -10-11 coulomb, #IHIFEEMEL (-4,0,0), WX (0,3,2) TH 5,
7TTH B 72 E0TRRT2a<xr FTh B, MR I3 EEARDORM ) %2 EH§
2, K311 IcFfTRERERT, ZUPR T O THuERiE, OE— N CHiliL7-bDTh 3,

3.4 EXNR

BRANIIZEMD 1 SE2BE L., 22056 2 0D HANCERNIREZROTH GET
Wz 2, BROMESRREMICZLT 2856, BROBIIHESIhmzlEAE LT
ZL T, CoRBAGRORMWICE(LI e 2 LB TE S, 2T, MBI
X B EANM L AR T R OBEFREIC L 2HEANMDO T 0T T LEIRT,

P12 EFIZEFICLZETNK

define x1=1"*sin(3*time)+2
define x2=-1*sin(2*time)-2
define y3=2*cos(1.5*time)
define z3=2*sin(1.5*time)
particle pl1,1,-0.5, x1,0,0, 0,0,0
particle p2,1,-0.5, x2,0,0, 0,0,0
particle p3,1,1, 0,y3,z3, 0,0,0
ball (x1,0,0),0.15,&HIfT
ball(x2,0,0),0.15,&Hff
ball(0,y3,z3),0.2,&Hf0000

set x=6*rnd-3

set y=6*rnd-3

set z=6*rnd-3

loop 30

eline (x,y,z),&HffO0fT, 1

endloop

© XN oA W=

[ER——
— O

— = =
ook W

UL 3 ODEE Y 2 EMAIC K > TEINMOIET 2T 2R LY I aL—va
Y TH B, EQBEMITARE, ADOEMICIIFHFOEZHGTWS, 5-7fTH CHERM % E
F#L T3, Kirpl, p2 i3, p3ZIEO&EMEF->T23, /o, 14 THTERT
JEHZ pl, p2 A3 x BT ROHEIRE), p3 A y-z FHERINO MEETH 5, 8-10 f7H 1Zk 1
OiETH 5, 11-13fTHTERNIMOERZ 14 fTHDOLV =712k D 30 M52, 1517
HeznzMimL T3, BRSO TERIZLV—7O Rz CTH kv, FHER
%M 3.12 15577,
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¥ 3.12 ##d 2 EAIC & 5 ELAM

#5113 BER E EHDOIESET IR

angle 0

define x=10*u-5

define y=0

define z=10%*v-5

particle p1,1,1, 0,-4,0, 0,0,0
ball (xpl,ypl,zp1),0.2,&HffF0000
conductor(x,y,z),s1,0,1

set xe=6*rnd-3

set ze=6*rnd-3

loop 25

eline (xe,-2,ze), &HTO0fF
endloop

© XNk =

[ ——
— O

_
o

CAUFIERL T &L BRDOROMOBRIIMEZR 70 /76 Th 5, @R T L->THE
RICEHEFTEPRETED., ZnoPELE2E-> w3, LITHIZHEAEZ 2=0 DAZEIC
BET A~y P ThHb, 24FHIZyICEE R FHZRIT NI A—VHEBTH S, 5
THIMEMNTOER T, 6 fTHIZZOMMTH 2, 7/THIZ 2-4fTHD T X =2 B
DGR DL T, 2EHIL 0, SEEROEHEEMHBEZAOTRET2E—FIZh>Tw
%, ZOHA, BED 1 DRV T, BoEEOEELEMEEL LR L TH 5, 8,9
fTHTIZ 10fTH2 5 @ loop OHICHIHA T 2 EXAIBOER %2 5 2 2882 FREL TV
%,
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3.13  HEf &ER DB AT IR

3.5 BAIREFERT DES

2 CCIEEIROME B S OWEIIRE R L BT O EN T OEE) 2RO 5 7 a7 T 4
OB % RS, EIROIRIZ ST A=Y RO TIEE L, BB ESIRERL X9
IR Ped TR %, iR o EENS . o & DM AEH, HEEE S
koY, BRBELHE» o OFEETHRE 2,

Bl 14 BWHOREFEENFDES

playback 15

emmode

define x1=2*cos(2*pi*u+pi/2)
define y1=2*sin(2*pi*u+pi/2)
define z1=0.3*Ip+0.5

loop 3

ecurrent (x1,y1,z1),1076,&Hff,,30
endloop

define x2=2*cos(2*pi*u+pi/2)
define y2=2*sin(2*pi*u+pi/2)
define z2=-0.3*Ip-0.5

loop 3

ecurrent (x2,y2,z2),1076,&Hff,,30
endloop

define x3=1*cos(2*pi*Ip/10)
define y3=1*sin(2*pi*lp/10)

© XNk ®DD =

—_— —
— O

—_ = =
SR A
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17. define z3=0

18. loop 10

19. mline (x3,y3,23),&H8000

20. endloop

21. particle a,0.001,0.0001, 1,0,0, 0,-2,0

22. ball (xa,ya,za),0.2,&HT0000

Wi T TR A B Tk 2 O L REOFMN CHRIER M2, Zuiag
VOHIERIIC M lis 21D . 2 2 CHiBRF2E#i s e 2 7050 TH5, b
5 A ATEREIC I —RRIEDSR D Lo b 1T Tld T, BfANLD & fiidk Tl 2 4 Lo st
WHTLE I, Z2RETOMIZIFMTESZ T3, 1{THIZY T 2 L— 3 v O TREHE
Z1I5FEL, ZNZEDIET, 2THIRIER I E2ETLE—FTH S, 3-5/THIE
MEERTRIA =L TH S, FRICS5THD Ip 134 DIR L loop o Cflibins &,
0,1,2 Dk S IlEBMUAE NS, 6-8FTHIZ3MDIEDELICE Y., 320 LHlDOMEE
WELELTWE, BROMSIZ, 1010 77 TH 5, 9- 11 fTHOMEZ LT T X —
BT 12- 14 THIE Tl 3o MEE i Z £, 156- 17T H 3B oRN %2 5.2 5,
EEOEIE 18FTHICE D I0RKTH B Z L0 h 2, 19fTH TR Z R &, 21 fTH
THIER FOER, 22fTHTZOMETH 5, TOETFNTIRENFZEZ TConn, #
HER 2N 3.14 128 T,

X 3.14  WEFIHk & AR T o)

BI15 HIBICEBEERTFORE

1. playback 2
2. black
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

fRIFIERE

emmode

define x=1.5%cos(2*pi*u+pi/2)
define y=1.5*sin(2*pi*u+pi/2)
define z=0.5%1p-0.5

loop 3

ecurrent (x,y,z),10"10,&HIf,,30
endloop

define x1=1*cos(2*pi*Ip/10)
define yl1=1*sin(2*pi*lp/10)
define z1=0

loop 10

mline (x1,y1,z1),&HffOOff
endloop

set x2=4+4*rnd

set y2=4*rnd-2

set z2=4"rnd-2+3

set a=2*int(2*rnd)

sphere (0,0,0),2,imagel,,,30*time
loop 10

particle a$,0.00005,(a-1)*107(-9), x2,y2,2z2, -5,0,-2
ball (xa$, ya$, za$), 0.1, rainbow(a/3)
endloop

.
]
.
[ ]
.
.
.
.
-
-
.
-
-
L

3.15 W X B AR O WL
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HIBRAE 2 RGBS E R 2 L S ¥ . MIBRANDBAZ T T3, TNEEFLELT
ML bDOBZDTa T 7 0THS, HL, ETNVDRAT— )L, BFHOREI, KTFD
B, HES HEEEEIZEZD . BT VI I ICHEEL Twa, MBS 0F A% 1
THOIL, a4 NVEEBHLRERETE> TS, 7075 20KEIH»H 14 LML TH
BH, 21-2447HICH % Xk 9o, fiER 13 10 AM T 2, ZDEMIZ 10-9 2 -10-9
DOfFFTEZoNT WS, 19 7H®ald0=md<1 kb, 02 2DHETH %, %
N% 22477T (@-1)*10MN-9) ® k)i L CEMICH-oTw3, 4 23fTHTH ZDfliz
rainbow(a/3) & LTI ffi> T\ %, rainbow() B3 025 1 ORIDEZ Kd S %D
R Ic T 2T, 2 2T, rainbow(0) & rainbow(2/3) DAz L T3,
X 3.15 122 iRz R T, ZHIhTo THEiE o — F2Hw . T€E—yaraE—
F; 205 LT, Foricl, BED2HEOEETH VLD TH S,

4. BbOIC

a2, PRI 2L =y a v bR 7T oA = a VEBIAIE, Bl a2l —va
VEWITU LI LR L, UEaery Flck), 3 aL—va v ERETTLE
T, ZOEMREZ GO THRAZERTIHADY 2L —varyTur74ThH
3, IWIOHFHIZ, M7= A= a D70 s s LoPICHE—INC Y LB FEDS
Sal—YavOHEEEZRNDIAA, FEREVTILIA LICERIELIETHo, &L
DT TLDT=FBRETNLITY ALIFINSZERL, T2 —v a3 vEAEIC
L7, HL., #EFED &L ) 2on4 it o0 2 R Tk, @iz ot —va v
BREETHZ, T2 —rarvy2ROI0NMCELZEHREL T, 2e—E L L THEDE
BT 5 LIXARETH B,

INGEDYIal—varyDAE—FiZ, Y ayDUMBENITRET 2, 2D,
BB EPESLTHRLLDTYH, FERIERZ C B S WEgME 2 F > T3, 4 B
Fered 2 IERIROHICHE> T, ¥ 32— a VASHRBIC R 2 BIRA 2 CTITF 2 i)
%5,

N6 b o L% OYMBIRE WNRICHE Z TTL D5, WH) - 24 Wik, RTFHERIEH
EEZTHLRELRFETCDH 2, £, MEROMESEETH 228, TP
VTHLEZON TV D, HIFRBLOTAMETIZRZWES S, 7ur s Lotk
JE#ZEAZT, BIRZEATY I 2L —3a VITMATHFL 2L IZEETH B,

SE R

[1] #&e 2 F s ook ofait7a s 622 — 7= x—> av —, FIIEH, wILPE
JRRAEREEWIGE , 55 10 %5, (2014) 79-104.

[2] College Analysis IZ X 298y S 2L —vay | —HEROET - KRS 2L —>ary—, &
FEIERE , FILPPRRAREEDIZE , 55 9 %, (2013) 53-79.

[3] College Analysis IZ &k 2%y S 2L —> a2 — B LEY - BREBS —, EFER, &
PP EREH DI , 55 9 5, (2013) 81-105.
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Physics Simulation in College Analysis 3
- Geometric Simulation -

Masayasu FUKUI

Department of Business Administration, Faculty of Business Administration,

Fukuyama Heisei University

Abstract: We have created a program of physical simulation and geometric animation using
graphic capabilities of the integration program College Analysis. We will discuss the fusion of
these two programs in this paper. Phenomena that we handle are movement of mass system,
planetary motion due to gravity, electrostatic induction of the conductor, lines of electric force due
to point charge and conductor charge, lines of magnetic force and motion of a point charge due to
electric and magnetic fields.

Keywords: College Analysis, physics, simulation, animation

URL: http://www.heisei-u.ac.jp/ba/fukui/
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Sanctuary \ZE T 5 RRIC X 2 KithowER

(IR v & SIS
% 1145 (2015), 143—151 H

Sanctuary ICE 3 2RAEKIC K DIEHDEE

AH K
LIRS e S S e

EE . Adid. #5FS André Bleikasten O i i # 2 Hd L - -5, William Faulkner ¢
Sanctuary IZE W T, HADAHEM: & BB 2 REET 2 133 0 AR DR, Wi
oI D BETIRBICL > THERINIKE2TAM 2 LT FmoRIKICDH
%, NEDHLEDTE D U Z KEMPETIE & S REMEICTRD 2 2 & OFEZIH G T
%, Sanctuary \Z B 5 AEE~NOHHEO B IX, KEoMBEruo~ry T4 v 71
%4 % Horace Benbow IZ X %, FFL DI Littke Belle DYk D 4 2 12 %) ¢ 2 Hf i &
LTHRREN 5, Kiild, BHEOGSA» SR IN 2 2 OBED, BT ORI
LA 7wl E L uHEAEZYRICAZOEEICK L TN IcREH S
TW L 7 7 v 8 —A7 Temple Drake D 2@ L T, fEMNIZE W TREE~D
I ETHRILT 2 L#iL %, o DMmZIE T, A & DO REDOILR & v
9. Sanctuary & As I Lay Dying \2 583 2 €5 — 7 ICRIciEH T %, 2 L TARGmIE,
Temple DA %8 L TIEA N THIE S 1172 AR~ O BEEAS Horace O EE I ALY
RIS 2% Temple BRI OMIC X 2 707 A 7 5408 L 20U X 2O
H-OBM % RIRT 2 2 L TREDICT 3,

F—"7—RK : William Faulkner, Sanctuary, &P

AvhA5oay

HEESES T 2 X912, | TERoOTIL OFEEZHE L. SH A O NG % R
IR 2 2 &2 H & T % Willlam Faulkner DR EEDH T, Sanctuary (1931) 1355
EEHDTWS, HEINAREED X v~ 7 Popeye 12 X %, M LR D 7 5 v 8=
A4¢ Temple Drake iI2X 4 2 R FOREZ L7 L4 7L wH v ay X v 7 hdfithkz
BT 5 ZoWEEE, =y 7R INEBCRZ S ANBEDO e AT ) AN BED
BE L 2Nzl B ERABEROEENZMEICMETE D, Zoda, ZITOA
YrZoNHME IR E T D 3o &5 nTw b, Sanctuary 128 2 A MGG O @E & N
G D R&E DR D& H L 72 AREIHETES T H % André Bleikasten (%, SHARYH)
TEORILE L TARIZRREI N2 13T OABONE (Fik) DEEL. AIETIERUAIL T
W3 LT %, 20 ETi%IZ, “The Western tradition assumes subordination of the
body to the mind or soul. In Sanctuary bodies avoid any lordship, escape all control”
(238) iRz 2 &, AR () oK% CRE»ZEEL T < Sanctuary
DRI E L MFREZ, HARICESWELTWS, iy LRz, WiEo ke
ELiz—IcLTwa k) icilbnd, LA 7RO T Popeye 23 L 7B A DAL

' K#cE LT % Bleikasten DAhIC 1 Albert J. Guerard D %2 24+ X . Guerard 13, Sanctuary 123
I} % (Faulkner (Z L Cld) TR C, BN T, RcH EIEEEMN 255D 5 (“a spare, objective, nominally
impersonal narrative” [67]) 25, ARIDEEPBUE X % BB O REEL IR E D IS T 23 %2 2815 C
W I ERERLTW5,
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ANE L TmEDEFE 2T 2% EE AN D Lee Goodwin & Z D% A Ruby Lamar %
SR, HAEERNERL2 5 Goodwin % fi#+ A £ % Horace Benbow Dk A
X, DIk Narcissa 23AB§ 2 A Z HA U 2 Mt S0 HEN L. Memphis O3
a0 TEOTI, I %E R4k < I s, Horace 2377 A2 B0 7 80T, BEADEE
WERIES T EBMbHT, Temple ND7 7/ —< LV RERDEZLEFEEONTLES
Goodwin (%, ZfE L ML ZBERIC K > TY v F 2%, Wbt 2R %, E&%E R
& % Horace D1 =¥ 7 4 v 7 ML, fEMNORIDO A% D, BED SR 2 B 7o 2
ItEomnc, He CHIEL Twe s,

—J5. Sanctuary |2 £} % Bk %K % Bleikasten O if#fild. X b ontological— &1L i
—7ZdENEPEL T <, B, R 207 R o s FEo it 2 #n <
BFICEE LT RER, Z0RED» SN 24 2Rk (MR, PElY), oY)
DI 5, WERORENLDIIR T 2 Z O (RO, F8) 12D T ki
ZERT %, #® T Bleikasten (&, Sanctuary |2 H & A WEH: (Mo 7> v V) F 4
ICIEI L 72B% D Horace 12 & 2 & DUEN) DEF =720 TUTD &9 icidiNz,

Nausea in this novel results from the discovery of the body in its opaque inertia and the
contingency of its being-in-the-world, from the recognition of a life which, barely begun, is
already, inexorably, a hostage to time and death. Yet it is also, ironically, a blind, elemental
gesture of protest, the organic expression of an inarticulate revolt against a condition which
mocks our desire for autonomous and indestructible selfhood. (250)
Bleikasten ®#&iic X 4LE, Sanctuary IZEB T AYRERZ LI 2 50 L ik, AfME
ELTHMERZET 2 LI HIRZIE S L CTL £ 9. TR AR OHEDO N X
&, ZORMBICH S NTAFEE LT, ABIPEICHICA» > THILIRENTW S v H
FEADRFHEDTH 5, HOERZZT TheaduUx, NMEA L LToOXE2RET 2
D ANHI DK & XTI LIE T, ABDOFE L3, A4 BRI > TE Sl 2
DB E 720 L v ) Z T AN O FEE~DZED. Sanctuary 1213 5 2 LIk D,

Al Bleikasten O g % 32 13 AdL2 D, Sanctuary 128\ 5 A & SR ( =ik )

DEBDT —< 7%, KOO Z DD &> THI W,

1. HELHEOREDOER

Sanctuary \Z BV 2 REOZEDREZZ 2 2 L TEEL 2 ITNIER S RwDlx,
ZHORETH %5, ZOVEEDIRILOEREN 5] Z 41k, Popeye IZ X %47 Temple ~
DERTH D, ZOFEMEIZE->TE 2L, Temple 1FM4KD & 7035 P EH S DE
TY 7% M EAT 13 Popeye I/ SN RETH 5, LD L Sancuary PEEFIZ BTl
BRICEZMBTD 7 5 v 85—k Temple DIEHWENICayF 4 v 2aTHsrEd EN
LZREEICETO—mE REL72) ., HELHIIEWTHLIZEEZ2EZA TV LT 25
bdb s, P AT, $LEFEK Robert Dale Parker &0 H 52 [@F# L. * Temple %
I LRI, LD =y 7OBNTH 2, BICIhTE2RD 2 LDKENLELDTH

# Guerard 69-72. Creighton 262-64 % Z:[R+ X,
% Parker 59-65 % &4 X,
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2LEZ5, STOMFUCEOTE, 2o 7y 2 74 2K EMOERK I, H A
Wi o L) RbDTIE RV, TLAZIIWKE, XD I vV 74 2HEZ S
TLEH. HLw) FinoBefic b 7 Binbd %,

Z OHEAOMEBZNANX, Faulkner /hSlic B 2 Az~ T4 A D —A
Td % Horace Benbow 12 & > TRMICKEHI NS, ZOHMTHRIZ, HFIckhd %D
Ho 37 FoiliciEn T, BiE L EREn 217 ) RELOQR Little Belle D 2 & 2555 T,
L ol “conspiracy” (13) IZRT 2D WAL B I R IEIE 2 HET 5,

From my window I could see the grape arbor, and in the winter I could see the hammock
too. But in the winter it was just the hammock. That’s why we know nature is a she; because
of that conspiracy between female flesh and female season. So each spring I could watch
the reaffirmation of the old ferment hiding the hammock; the green-snared promise of
unease. What blossoms grapes have, that is. It’s not much: a wild and waxlike bleeding less
of bloom than leaf, hiding and hiding the hammock, until along in late May, in the twilight,
her—Little Belle’s—voice would be like the murmur of the wild grape itself. (13)

CCWETHONZDE FOFMEIICL 227 ) T4 ICHED TO ALY 5,
Horace DFEICIEANITH 2, ke o, KMk z O~y 7 4 v 7108 T 54
EoT, ZOMEBEZRAZLL X9 T 2EH5DPLIE, DI VT X T 4 v 7 5N
MREZPTEEL PO TH D, THUTMA T, FEERE M T % X 9 1, Horace 1%
R OWWOMEN 72 HE O I 2 T 2 2 & FRF IS LT 2 E 2 Tk
D, 'S ITOWDARLIE, 25 LEATASICERT 2484 Tb 5572259, 2Lk
& %22 % Horace 13, 2L ORKEMEDIHFAZIC L > TLEE, £z, 7 F 7o
EDICX o TIEZ AR OB S VR DORGEZRL TL £ ) HOFMICH L T, —
MOHEZUDTH 5,

L2 L., Horace 359 £ 2AD I ) Lt /e UG, 3, fad ik
DR SIZTZDDTH HIME R\, 2 L QEHTARE Z LI Sanctuary % FH\» 728
O Faulkner 1&, ZMEDAE & BOFH L DIGD T —= 2 ZIEDOBRD S biivTw 23
COBRZ BHRTEET S LT MEDHEZIT X 2 LNEDZLITHTT 2 BIED AL
LoR#E% . Sanctuary 128 2 AEREOREICHANS 2 8K X HIcBbi s,

ZZTHEHLZZ DD, Sanctuary & BIWERFIADNE Y As T Lay Dying (1930) 128859 %
Addie Bundren T&% %, kK Anse & D22 2 A5 M A TG IC A 2 & 1, L3 THAT & A
ZOMRBREFEOT 2T 2 Lok 2 04ciZ, “the terrible blood” (174) ICZE2Z T3
5, WALy ) T4 2Fo oM E LTHi NS, Addie d ANz i 7o/
B BHAME DI 7 > a v id, AINERKENT & o 7B R R OB LD, RIS
ROIFEDTHY , BEEICN T 2HEZIE S 25T E 2, KD RICE W THE

* Narcissus fiZ5% 7 7~ O Kt BlH 2 28 L >, Faulkner XD BB NVBED F Ly & A
F 4y 7 CTHURAARE DB A DS, B EGR2M L ET L) IczoE s LToBm s
MR L LAEAB L TOLREZ RFICHS I L 2#HED T, John T. Irwin 13, #k Narcissa
Benbow DfELE L T Little Belle ~? Horace Dfh 2 A & Z LR 9 28 L WS 2 f5 i L
T\ 3% (260-63), Little Belle ~® Horace OITFAHZI 8K L DR & L TiE, Guerard 68 3 £
X,

145 -



ARH R

HIAREIE, 29 LMz onkwigiib %, Addie 2% “especially in the early spring,
for it was worst then” (169) L REHT 2L ThH3, Z L THELIZZDEE2 S, &
Tz M > Tz i S 2, MEO P TS DIl L DIz ZH 687\ & v ) TR
Hrid, BOWmLDONET, rﬁiio LIy ASHhl & O PIRIIRS & %2 sk 2 i D
LOWERORBE I -7 2 L2 BZIE, 22T, BICh2 LEEHTHES LAEEEL E
Lo &) IEDIERIZ \ﬁﬁ®@mﬁ*7ﬁfﬁé&%26ﬂéo::K\ﬁé
MOEELVIHBTD, HLLMEORBHFRIR NS, I OMENEBICHE> T Anse &
FEIE L 72 Addie 1, =7 Darl 2 H 2 BRI 0 F FITIHR U 72BR L Wil %2 217,
Ditg, #klic, RERBANMDTA TV T4 7 4 DAMEPIICEZZKEE 5 X
I %, ENE ¥ Darl iEEF 0 Addie D% ICBI LT, #EF4 Constance Pierce (3,
“she [Addie] begins to suspect that this force [the biological rhythms of nature] may
well be the unconscious state of Being she has been seeking” (299) &R %, 2% D
Addie 23R DT\ 7z THELE) (“Being”) & IZAEKDEYFNY ALICHZDTHY, 22
TOLICE > T, Bilk - BERAZFELDED QL B3 2 L1, “an ‘identity’ falsified
by language and consciousness” (299) L WAHABDTA TV T4 T4 ICHES Z & “C“% %
&, Pierce FfFRL T30 TH 2, 2FH ZDERETH Addie 1, F & DIIEIC

T MoK E ) IcH> S, s, HELZ LRI, Bkt E 2w, FV\]{ZF,:J
I, FEDOARBEEZ R TWEDREEF 2%, %6138, Faulkner 3L B W T, %kﬁlﬁd)
ARDILIGIZHIC THUBIGR) TlrZew, ﬁﬁ@ﬂ#%ﬁhi Ziud, Eikicxd sl
RoEkzR0 5 2, b, HA&RELORMZ KD 9 o&@o1m<@f%é

Z L C Sanctuary 12 b, BIZERZEH» I NS LD, ﬁﬁi@%@uﬁﬁ%f*b)f Eibin
25 H 5, % DGHE I, Horace 2% L7z THELEORKORL, 0EF—7 %
S ICZITRE DD, 22O R» 623 2D TH 5,

MEOGH X, KEZROMEhC X 2B ED%, Popeye % Temple % #C Memphis @
FEBRENENE ZETOHDICH NS, ZZICBWT, Bo2ABFOHEDHTH
TN TIT K M. Temple (&, EE%5Z1F7-%I1C1E % 5 4w HiIil—“the hot minute
seeping of her blood” (137)—%. AL L-EMOFTCRELUGETTWw5, Lo L, “that
unbelievable soft radiance of May” (137) D17 & - 7= K2 HADHEDHE D < v,
“lilac and wistaria and redbud, even the shabby heaven tree” (138) M{l4 i 7
B LAY ORK &M T E TR Z D42 Da\v», 2 LT “large as basketballs
and lightly poised as balloons” (138) & #IHI N3 7 =7 E V) TOANERIND L,
HAZIFTARD kD T2 Temple 13, TS FUMNHEZ2 FIFBO 3,

Sanctuary O Ml 72 A %23 L 72 Edwin T. Arnold & Dawn Trouard (&, /SZ %7 v
F AR — L R5&ER & v o 7z “childhood fantasy” (123) 128235 4 X —P % &1 2 O EEE
LBEDJES %, “paradoxical backdrop to Temple’s abduction” (123) #2355, D
LTk s g, “Nature and the outside world which passes before Temple’s eyes are
totally unaware of her condition. Temple’s reaction is to scream in mindless terror”
(124) L~ Temple DR D A % L DEHRISH§ 2 SO A DIENIH L T %
B2 a2 1285 AW & S 2 BRI R % oHE T 2 #5103, #fED> 12 Faulkner fESHICIE &
CRenD, —HlzZ UL, The Sound and the Fury (1929) I2E W Tld, #k Caddy DAL
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A& Quentin ZHU D FAA TV DiF, RO EFHICHE, AL AR 7 DEVIC
LN HEOWRMZ 7%, 29 LEBH T4 L ARZAAMRAOHE X, 20t
ERIREY 22 A O E 217 E W D 1S % 5 CThited TR TH b . Faulkner 3 OFGR
HETHBESZA D, ZDEKRT, HEDHIA L Temple D2 8% X IRICHE 2 72 Arnold
& Trouard DFERIE, FEAWICIZZ LR DL EELONS,

L2 LAGEIE, B4 DY i n 2006, Ll 74 L Temple OB{RIZZ({L %
BOTWEEEZD, 2ITERINTLEEDIELZIZEHL 2w, “lilac” & “wistaria”
1% The Sound and Fury IZE\>T Caddy DD IHFAE Z LR KO &4, % 7 Sanctuary
D 5 AR T X L B Absalom, Absalom! (1936) T 13, “wistaria” @ & b (. Rosa
Coldfield ® Charles Bon ~DZE DB 2§ 2 b DThH -7, %7 “heaven tree”
IZBIL T o, Bleikasten 23R8 9 % X 912, KD KD H 2L z2fisb, H@E 29025
92 Z DG, NG Sanctuary 1TSS B AR AN DBEEIK £ 23> Tw 3 (270), 2D
IR o2 DIE, Faulkner CEDXNRTIE LMD X 7> v ) T 4 DFAEZ ZWERT
245D TH D, WIZZ 2 TOIA DD & Temple Dl & DFER O EITIE, HEDT
F o ilo% A1z Little Belle 2398 &z & BN 2 5 IC A S 7z, HIER L D DAL
7 R DD E L WiEREIRIMICHEZ 724 X — (“a wild and waxlike bleeding
less of bloom than leaf” [13]) @, 22T BN Z 5 &) I A%, ZhenZ &
2HEZGbEIuE, HOL DML 72D 13, 27 Temple D ARBAZREICE G € 7
VT4 HELCBBYLTE2HDARDTIE RV, i, ERFICK > T L5
R 7z 2 OEHETO Temple DE#IZ, 73 2 VT4 I LT 77T 4 v 7 iHEE
B2 Tw 33T TH2, b5, HOKE DA Addie Bundren DIl % &+ 7
kI, BOMA DD I Temple DRKICHIG R S E 21T 5, BOOEEICKL TH
EWERLTL 9 oklx, Temple IC & 5T, ERICEHETEAEDHINLZ LD D &K
CondZer), 2FhH 22 TOHRLDOMNIZ, (Horace DEEEZ M D 111F) “female
flesh” & “female season” (13) L DOHIBOTNTH % L FHKFIZ, FHIEAED H S DRAIE
WCHEAIL TL E o 72 AR (K5tl) 2 152, e X7 0 v 7 5B Mo %D Th %,
Z 9 LT, B o Darl iROFEIC Addie 238 C 72, AROFEAEME I AR O
TR, ZORMBICELZDTIEZ WD EWIHIREELFL b DA, T 2 TH Temple D
Ny 7iZi3Hens k)icllbnsg,

PR DSNE M 2 BT 5 2 £ DR &) Sanctuary DT —< %% 72 5 ETHEHL7ZW
b 9 —O DB A, Popeye D fEk# & L T Memphis O FREFICTELMZI AN L
Temple 23, HThAbHETERZHO 5> —rTh s, BHENMEE L, 774
YR UICENICA DAL ADOE»EE, BOHEO R CEREIOBEZE I T 7 AN
LHEET 5, 2 L CHIOIEZ A UiA® 7RG, Temple 35T 5 H TR % 12 Z DERH
mEZD,

She [Temple] watched the final light condense into the clock face, and the
dial change from a round orifice in the darkness to a disc suspended in
nothingness, the original chaos, and change in turn to a crystal ball holding
in its still and cryptic depth the ordered chaos of the intricate and shadowy
world upon whose scarred flanks the old wounds whirl onward at dizzy speed
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into darkness lurking with new disasters. (151)

22T UKEDOE) IKRA o fclbiatid, il A D flA 73R Wit Th 2 Ty H 5
B, 2WET 20 L LTHIPNSICES, 22T THFH2IRM, LIk, RRIWIC
. TORZNC IR RIS Bz iR & T 5, ICEbNA 7 20Nz Z%k
T35%%9, HbARIZZ DEBIZ, Horace DIEFZ KD 2MAZE L LS DI
LTLZFEH., "N, 7 TNEOFEEL, 123KAL S 17z Sanciuary O [ SE TR % FEAH -
Tw3 (181-82), 9 LHRBITIZ, ABMICIIBBARE AN T 4 Z AT 1 v 7 24l
oEE (Bfy) o T T, L9 2 EORMIZE/NTIT) 2 N2 HEF IS 5,
ML ED & 9 @B, Horace DM EZRNWIERIEL, ver 74 v 7 2o
LOFHEZ RIS, FOBWENTIC N TEPIESLENS, FEMAF CIlTlExR
Sanctuary DMRBE AT 25D TH %5, A7 — 1L DOKE LMREIC 2 OB % i 4 i
2 LEMBROFF[HNE2RDOD, KiZHMACIoBmE, AH (EHAY) 12D
WO TG TRIRT 2, BIE 20 THFH 2, OA X —212, Temple D4, FOK
e B S DREDRFIC S 28 %2 ZirA AT v, il s, 2 TOMEIZL I
Temple DHRICHR I T THIN TV 270, HELDHBZRGFORHOB D Zb D%, %
ZOLEEKML 72D E L THENE L2256 TH S, FHFEZ ZTD “a round orifice”
lZ. Arnold & Trouard 23849 % Xk 9 1o, BEI N TR THHHELOLIEEHRDOBRE
HEE DA (135), 7o I XEBRIC, FEHEEIC DT & N 0% &% £ T “scarred” &
“wounds” &\ FDFREUZ, BIEIZ X o T Temple LRSI B REZ Zh 5D
HMDA A —=JICEBZIDEZFTZ5DTIERVY, Z LT, 29 LEnkze Bby
ZERMARD “flanks” IZHANE L < A EF T2 k2. Temple @ADL DRIKRE B, HiE
ERESE, 2L THELSIINZRIE S, KD 2 RMMOFDOFIHMEZ LR L TW 2 LfiE
Wc&z, 2D, ZOENOEHEBEN RGP EARAB L 72 Temple D' 4 2P a itk
VTR, ZIEDAKRIZED RIS 7 BRSNS 0D D TH Y, 2 I TOARMIE
e X 2 Bt N2 —Y b T L £ - T\ 5 (Faulkner fEMIC 3 1T 2 2ok o A
JRRIE 203 5 24 & LT, Quentin %2 Light in August (1932) @ Joe Christmas & 0,
DB T 2L WHEEDS E MR TRETH S ), 29 LAEKT, HUNEL
(o> TL ZRMDEF L ZAUCHFT L TREFH» I N2 LOMEIT TP H 2, 244
TWwW3, ZLTZHNITXD, Kifin o D3z — “the old wounds”—I%. F X ICIEH
OB ZFPMED D LI, ANEZZEPS LU L) IHEVBRINTELEH %,
INDHHEEDIREL T DTH S, IO E L TORED, B %Z Rk, AMDB
FELIIETIRMZELBEVRLCLESLD2DEIBIOT AT T 4P 3 VDS,
Temple OFEGRZM L TZ ZIHNTW 5,

2. Horace Benbow ORE T 2 RAEA DR

DI ETHRTE R L9, Horace R L7z, i Zcw (e B d) 27> a
TUVTFANEHEDEETLE) DL LTOENORMZ, Temple 12 k> TZIFfkD
noo, ZWHOWEREEHICK L TEESH - TIRMOHE L TOBENDRMiNEEEIN
7o Z L THRIR W C LT, ZMEOSE %2 U TR S 417z Sanctuary 1281 5B ~D R
ffil%. BRI Horace D&k~ LT 5,
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Memphis THEE S 417 Temple H &5 5 56 % [\ 7% Horace (&, #&8L L M2 D £
LWL A ICHRZ2Z ), 8822 TRKICO L, 23T Jefferson D DERKITHE
WeEIE, WA T FHOPTHIRS ZDOEE Z1IED X)L LTLAEkELIMT 5,

He opened the door and felt his way into the room and to the light. The voice
of the night—insects, whatever it was—had followed him into the house; he
knew suddenly that it was the friction of the earth on its axis, approaching
that moment when it must decide to turn on or to remain forever still: a
motionless ball in cooling space, across which a thick smell of honeysuckle
writhed like cold smoke. (222)
HERFFEDIRRT 2 X 912, ° 22 ICR 6N FHEMO PO 4 X =2 1%, Jad L
774 D Temple DFRICE T 2, W OHTHIBkZ b 25Kk L L TQENLT B3
KEt DA X =2 L HoRIHET DT w5, 2L TZOMRIC. ZEDL 72 27 ) 74
DL Z ZBERT 5 “honeysuckle” DB WHED D DT W3 Z o, BADRMD
EF—I7NIIRBTHZFEINT LI EBDbDE, ZRNTREIDT 4P a vz
% Horace DT, ZDOENDRMIIRMEINICED K I BBz L 2DD,

2R T O, LBOBHEIEZ O Horace D> — > TH 2, HSDIETHEMD
i Little Belle DEEHZPkd T 72fizix, KO£ TREAL TE7 “honeysuckle” D&
DT T, BEOTOMLZOFHEES &, “invitation and voluptuous promise and secret
affirmation” (223) £ W IVENLE = 27 Y A Z KO T HDIC—BZE L 72 &k 9 2B % 5
A5, ZTHERZEGRL 72803 b A LABKTIAR DD 2 21F 2 [HS 72  fHER 22>
RU TR IR 2 100 %, OO P ClREY)IE, BEEZ1T % Temple OPE#R D 5
5H 9 % “something black and furious” (223) & ®7: ). Horace OUWEM: % #iv Ty 7
Z DBMIZZEMA,. Temple DEEDGMIICKE ) £ b %, (Horace 23%J81$ %) BE%%F
% Temple 13, “a flat car” (223) I Y FIF SN TRV NV 2LEHAE—FTL 3B,
# LT “a crescendo like a held breath” (223) ~& [fi7-> TH> T L f4cld, Bw bk
VRV 6 ED EEOREREICE H X 41, “pale, myriad points of light” (223) 123 & 72 K2
ZBETHD DO, RARLE LEEHROF, K725 T ICEZ2HES T,

oK LET 4 Y a VICBL T RO SHEHTREKIE, ZTHd 5w
Temple & %20 % #iH THRAUCHEA T { SkOHE L OXTITH %, HiH %, ERFICEL
TR L TL F o 20Kkt (k) ORBUE T 2746138, &I, B ofliflzitn
TRELT 2RO RMEMGINTE 2, L 2AT, TIIKHOH N2 BET ZRAED A
A —73, Temple Db DTH % D>, Horace DHDTH % Do 3HES Hik v, ik
o7 7 AN RIC, oML TH 2 BRI & L HPIYIRE MG 20 6 ThH
%, fEoTIRD Y 42 a3 vicBI L Tix, Temple 73 Horace I2¥i - 72 b D % e hsifk
B U 2 wlfEME. 4T Horace DRBRIC L 2 6 D TH B AN, 2 L T, Temple DFED &
Horace DG DR TH 2 IEEEDSH 5, o DAEEEZEE 2 >o, KTld, Z
DY 2T D X 9IRS 2, Hls . 2 2 ¢Horace 23 Temple D5 ) Z2584E$ % e,
B id, HZOEY ICFEINTEHREL T4 P a vz laHhT, ZONFTOREZBL

® Rossky 510-11 %z &+ Xk,
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T Temple 230\ T E X RET 2 WE~DORDY, Horace IKHBEHRL TWEDTH 5,

COFREMIMT 5L, AT <RL CIEH: 9 % Horace &, Z#ET 2WHED T
KETER L% Temple DZOXICHEH L7z, 2o, #Hilcfkduo~vr 74 A M ER
152 ARED LS & DX RS IZ . The Sound and the Fury \IZ B\ CTHEICH o, #
T DM R ER e b D & # 2 5 Quentin Compson 1, R4 &l & G2 £
- Gerald Bland D%% A — M2 X > TRANEEEFH D T, (“an apotheosis” [120])
IR 2RENBE 2o b D E LT, WL, ZITHiswAr2Yy T4 AP THS
M o> Quentin i, BRI AEMEOMELTH 2K o Gerald I, EEIS L5 i\,
[FIREIC Sanctuary TH, @< 5 4 A b TdH % Horace 1Z, AMEFHROHIME % #n THE
T2REO ORI EFE S, BRI O EL: T 2tk woTh %,

PED X HicHEZ 257% 6, Horace BIRYNICEH L 72, & & ZHEDO AR HLIEAD R
itk FEREZES TEML T LI T 24806, BT 2RER~ORINZ &
DHLDICETHEEF>TWVB X IHICEA B, #1213 Bleikasten DS xR L 72, 4 &
A OIUTAFIZADITL 20w & w ) HERNAGNEBH 13T TH L, 2L T, K
Narcissa & D#D L EFEDRBSIOETHH, v~ 74 A FTh s Horace ZHAT,
L) NEIDFEEDILY FTTH 5 13T ORDERIZE T, B DT 1Y a v 2T
LEo/Z W, ZOHEHENLANZORELIZYE->TWE LIHIICBZS,

A, FRUET 2 ) H SRR 21 EEHEFIES 20104F 3 A 13 H A b
KENITE T 2 OEEFEEFERIONEBEZMA LD TH 5,

51 ATk
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Outrage of Body upon Human Spirit in Sanctuary

Ryohei HONDA

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

Abstract: This study, based on the argument of André Bleikasten, elucidates the shocking
recognition underlying Sanctuary by William Faulkner that absolute reality of human existence
consists not in spirituality but in carnality by discussing how the human spirit, which is supposed to
be the foundation of the selthood and dignity of human individual, is outraged by the human body
driven out of control by impulsive lust in the fiction. The germ of the sense of abhorrence for the
human carnality is introduced in Sanctuary as abhorrence of Horace Benbow, who romantically
adores the female purity, for his step-daughter Little Bell’s awakening to female sexuality. This
study argues that this abhorrence implied by the male’s viewpoint is deepened into abhorrence for
the human carnality in the fiction through the female’s viewpoint of Temple Drake, who, after the
traumatic tragedy of being raped with the corn-cob, is driven out of control by her sexual impulse in
spite of herself. Through the argument, compulsory resonance between spring and female sexuality
which is a common motif of Sanctuary and As I Lay Dying is emphatically dealt with. And this
study concludes that the sense of abhorrence for human carnality in the fiction, after having been
intensified through Temple’s point of view, finally concentrates and culminates in the consciousness
of Horace by interpreting the scene in which he grotesquely sees the vision of the rape of Temple
and yields to nausea.

Keywords: William Faulkner, Sanctuary, Carnality
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1. Ozasa, T. & Watanabe, K. “Development of a Readability Index Attuned to the
New English Course of Study of Japan: Development of Ozasa-Fukui Year Level, Ver.
3.3nhsnc.”, Proceedings of the 19th Conference of Pan-Pacific Association of Applied
Linguistics, 17-18 August, 2014. pp.105-106.

This paper is the fourth interim report of a project that aims to develop new readability
indices that are attuned to the new English course of study of Japan (effective in 2012 for
junior high school and in 2013 for senior high school). Linear and nonlinear analyses
computed yielded a reasonably powerful nonlinear function index for Ozasa-Fukui Year Level,
Ver. 3.3nhsnc (r"2=0.7829).

2. Ozasa,T., Weir, G. R. S. & Fukui, M. “Development of a Readability Index Attuned
to the New English Course of Study in Japan.” Proceedings of ICERI2014 Conference,
17th-19th November, 2014, Seville, Spain, pp. 2446-2453.

For several years, we have been engaged in evaluating techniques for estimating
readability. Arising from this work, there have been several iterations of readability indices
attuned to the English textbooks employed in Japanese high schools for the English Course of
Study. In this paper, we briefly review approaches to readability measurement before detailing
our project that aims to develop new readability indices that are attuned to the new English
teaching system of Japan. Our earlier approach to the Japanese English teaching context
employed regression analysis to develop a linear measure in which sentence length, word
length, word difficulty and idiom difficulty are independent variables and the textbook year of
passages is a dependent variable. This linear function (Diff) proved to be broadly effective as a
guide to reading level for English texts in the Japanese school context and was released for use
as 'the Ozasa-Fukui Year Level'. From 2012, changes to the English Course of Study in Japan
made it necessary to update this English readability index. To this end, our earlier approach
was enhanced to provide a non-linear formula in which an experts’ readability judgment of
English sentences is employed as a dependent variable and combined with the previously
developed linear function (Diff) as an independent variable. The resultant computation yielded
a non-linear function expression: NewDiff = a/(1+b*exp(-c*Diff))+0.9 in which we have the
following component values: a=3.8593, b=766.9372, ¢=2.5709, Diff = 0.0863*Words/S +
0.2943*Syllables/W + 0.6332*WordDiff/W + 0.0665*[diomDiff/S + 0.5366. Applying this new
measure, we determined that the coefficient of determination for this new formula (r"2) was
0.8236, thereby, indicating a high degree of fit to the target data.

3. Eunji Seo, “The impact of selling orientation on sales performance: the moderating effect

of integration with other functional members”, 2014 Global Marketing Conference at Singapore
Proceedings, pp.1-8.
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