ISSN 1817-2954

Y

% % 5 15

E=-PYHA

[EPRHSERERAREN

FEERE—O/NF=H iR




==~
W
# o,
s
3
5 i
Hit
Jd

2 F & X2 IR
PERE—OAF=ALHR







W3 H 8%

1. REMTE T8 3D MR R BT ARILEAL e HEE 1
2. Kt BRZIRGH EGIEACIFE e, #EE% 15
3. BlE BB AT AR ZEEB e 22X 35
4. Bjhh ok — ALK IR BB E B2 Y
........................................................................ AR oW RE% >~ BEME 65
5. (FePt)1.xCrx & (FePt)1xCux B4 5 4 st M ] 2 71 2
......................................................................... PR N R TR N RHEE 8]
6. MIEFHBFX T EER-L T B BB k¥ 93
7. BBHETAVERELBEFZRROM o R R R EE N S X 113







Contents

1. Variations of 3D Foot Plantar Form Under Different Weight -Bearing Conditions
.................................................................................... Hsin-Hung Tu 1

2. Effect of Vibration on the Interlaminar Normal Stress of Laminated Strips

.............................................................................. Chlh-Chlang Hong 15

3. A Comparison of the Effects of the Classification of Entrepreneurial Intention
.............................................................................................................. Wen-Ming Li 35
4. Study of TiO, Nanoparticle Doping in Coconut-Shell Carbon on the Properties of
Super Capacitor
------------------------ Shi-Mian Chao, Chin-han Lee, Kuan-Yin Chen, Teen-Hang Meen 65
5. Magnetic Properties and Microstructure of (FePt)1xCrx and (FePt);xCux Thin
Films

------------------ Chi-Yang Shen, Chung-Cheng Chiang, Huang-Wei Chang, Fu-Te Yuan 81

6. On the Spirit of Painting in Su-Shih Poems: Take ""Bamboo'* as an Example
.................................................................................. Meei-Ling Jiang 93

7. Analyzing Cooperative Advertising Model under Channel Co-Opetition
............................................... Yu-Huang Huang, Yu-Hua Lin, Wen-Bing Gau 113







1BPER E=100H RBE-ONF=R
HSIUPING JOURNAL NUMBER 34, pp.1-14 (March 2017) 1

A [F) 4o R 19 3D JAES 2 IR BLER (L

CREY

%

EEREEE TR T ELE N IR ER R I AVET R > S DR R
RN SZ 15 - [R(RER T » RER BTSSR HVINRE » L RN B SRRVl aRE - ARt
FEEBNENENE T EREEREBE T 3D MERAEIRZ E10 » #5LUH A
EERGGETISE (KR - AWTFEERA 3D Y SN EC & SR EAR EHIAE 2 60 firsz 1l
H (B 30 i) EAFEREFGEBEE T (0% 0 50% @ 95%HIRSE T ) HYA R
3D MEERHEIAR - 15 3D MIIEFRE AR EH5ER » i Anthro 3D i H Bt R H
3D RIS Y 8 e fEcRhEd 2 ZE 4R - FFARHUH L 3D Rl R I RFERARY 1 (&A=
16 > 4 {8 1D RMEEL 5 (EmfE(E - #52  AWFFELL 0% EEHY R TME RARAERE 10
Be # KT {E IE#R 1 (normalization ) » M {E A AV EAH A (95%-50% » 95%-0% »

50%-0% ) ELE THETTRECES t HRiE o BFIRAEREUR - 10 {8 RME S A Hl 0 B2 A il
IR EE LR A —E - FEZMIEET R I - RHMESCERVEIE F5-32% ~ 79% -
KW IRE i 2 KT EVE L IET - AWstPmieftE 10 ([EREE R THENEEE(L
B o] DU R EE R T 2B (k1 -

R e RREIR ~ e ~ 3D fAY -

HISE B VRHEAR T3 TROEE 2 B0 ~BaR(F% * josephdu@hust.edu.tw
HEREID 2 105487 F 20 H BeFIBEI © 1054210 5 14 H



2 B2, £=10H RE—-OF=H

Variations of 3D Foot Plantar Form Under
Different Weight -Bearing Conditions
Hsin-Hung Tu®

Abstract

Insole is one of the important part in shoe manufacturing. It can change the perceived
shoe comfort, and had been shown to give the arch support, to reduce the plantar pressure,
and to attenuate the impact force. Therefore, insoles are usually used as foot orthotics. The
purpose of this study is to measure and analyze the variation of 3D foot plantar forms in
different weight-bearing conditions, which could be an important reference for the insole
design. A 3D foot scanner is used to scan the 3D foot plantar forms of both feet of 60
subjects, including 30 males and 30 females, in different weight-bearing conditions (0%,
50%, 95% weight-bearing). For each scan, 8 anatomical landmarks and 2 section lines are
identified, and then 1 angular, 4 1-D measurements and 5 areas are extracted automatically
by Anthro 3D software. Values of these 10 measurements are normalized by the ones in 0%
weight-bearing, and analyzed by paired t-test in 3 weight-bearing combinations (95%-50%,
95%-0%, 50%-0%). The results showed that, responses of these 10 measurements to weight
bearings are inconsistent. With respect to the weight bearing increasing from 0% to 95%,
the variations of these normalized measurements range from -32% ~ 79%. The variations

are important references for the insole design.

Keywords: Foot plantar forms, Foot plantar area, 3D foot forms.
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Zefd] > e 1 B ERE T (RS IYET R (Lee and Hong, 2005; Nigg et al.,
1999 ) » B 0] LR A& RT3 - KBR T - JRGEEEEEAYIHEE (Witana et al.,
2009; Stacoff et al., 2007 ) - [RIFLET 25 B Bl B ER SR Al i 7 FE FE % S i e Bk

JEREERE YR BN - B R BB B P 2 25 (Guldemond et al., 2007;
Vicenzino, 2004; Nawoczenski and Janisse, 2004; Bus et al., 2004; Raspovic et al., 2000 )

Insole

(a) (b)
1 EERMEG [ RAIAY e BT B AR 3D 22
(a) 4L R R (b) EEBVEm

EERYIBENHE A M - 2 5 PR Carch support ) ~ [E
(thickness ) ~ M'ERHEE (stiffness ) ~ PF5E (metatarsal pad ) ~ EFE# ) (heel cap )
PEBIEINE (total contact area) 55 » ZRMET 25 [EIWYMZERHE Y EERASBLIA Ay F2 1E F
AR HAETHER ~ KBRS ~ R ErE % Yse @& (Cheung and Zang, 2008; Cheung
and Nigg, 2007; Goske et al., 2006; Lee and Hong, 2005; Branthwaite et al., 2004; Chen et

al., 2003 ) = (It - FFZIHTE A B HIGIE ASE T RERB IR R HY BB 5T -

R R A B R ARV - fEFR &Y 3D fim&ESE R e
BRAY - R - AFEAREIIAFE A B ECE B 3D &R iR ZE IR EZR - (120 Lin
et al. (2004) I~V [ M AR B s (G ik Ay Rt s SR EERIAE - s B2 5 T T Y 3D R
AR » Kouchi et al. (2009) FH 3D s BB AL fig sk &M TR YU (E 3D Fal Y
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HmE4R > LUK Sun et al. (2009) FIF 3D S M i 2 & I E VR R m AR - 1W0F)
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A TR 3 AT LA 2 sk BRSR Y 8 (R AR fECRAE 2 (B IR (JEETRET4R ~ B 5
HE4R ) > WAEHLHEL 3D IR R A RAERRY 8 (B R HE - &i% > sriistt 8 (EREH
RHEFE NS EAEEY NESE(EER -
— ZHE
RIRFCAOE B R TSR B AT e SE R & B A ges R &R (£
PEBREEN > 2002) — B A B 5 Sk 168.71em (FEAEZE 5.58cm ) » B 2014 F14
G5By 156.31em (FEAEZE 4.92cm ) — 2R A G SEFIEIEE | EEERE 2 NIB L
MEAZHIE £ 30 fir - Rt AR A B2 HEN S SH#ET 163.13~174.29cm » 4
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=~ Bk
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= WEREEARTE

3D MR AR 3 B 2K 1% - PRt 8 (BRI A SRS RGEE 2 B H 4R - 8
& B A SRR SO B B 45 A JE =BE (foot length point ) » 25 2 B2REE (tip of 2nd toe ) » A
AIEEKELE (medial ball point) » ¥MAIEEREL (lateral ball point ) - EFREL (heel point) »
A{HIEL 2 FREL (medial heel point ) » SMHIE FREE (lateral heel point ) » DL & 5B (arch
point) - XfE 5 Frw - A 7 {E#FHIEEECRIE R B 2% Webb Associates (1978) 2K E
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HAEE BT )
7 ZMEERELRE 3D RIRIERIRIYSNEEENPE (XY PE) AR
S (& ML AL )

8  HUeEIERE S EFERIELESOY AV e ElEmETAR > DIE X A EAVRE R
R Ry 3 %0y » |l 1/3 EEHHE - 2758 3-6  ab [IRAR]
FY Je Em ET AR T -

9  tUeETERR  SERERIEEE A e ElERETLR o DA X A EAVRE R
RS Ry 3 5y > i 1/3 BB HVE A - 27518 3-6 > be WiH:
[ HY J ENV i BT SR I ©

10 RREHIER AN ERERREEE D TR e ETRERER - DAL X iR ERYRE R
R Ry 3 %7y » 7l 1/3 S HEE - 27518 3-6 » od NIRRT
FY Je Bl ST AR TR ©

I~ BER T

RUFEHR 2R 10 {ERESE R T EZERHPR 2 1% E bl 0% E MY RSB R
FEAE(100% ) 7 95%F1 50%a B2 2 N HY 10 {EBH §# K~ B 217 1E# b ( normalization ) -
B IERERATRTE - R EET A S (95%-50% > 95%-0% > 50%-0% ) A HEST
AICE t BB > BEDL T R EIRTE S PR MEEE -

2 - fRHER

KT A EH B NERERER 2 s - % 3 2FAEGFEEF T 10
{EBREE RSB EEME - B - DURRSTHERVEIE - K% 3 Z$HY 10 {ER1E
DARIERA T B 0% IF PRI RSB R e (100% ) » ZREFRIERETEE 50%F01 95%1E T THY 10
&l g8 RTE #ETTIEAR (L (normalization ) » 53 ISR [EIHIET ELH S (95%-50% -
95%-0% » 50%-0% ) bb#r THETRICH tfgE » HEERAFE 4 Fs -

# 2 MEEAER

HE(cm) Ao e (kg)
5 169.95(2.6) 63.73(9.76)
% 157.12(3.48) 49.22(8.63)

oY, 163.39(7.17) 56.31(11.68)
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%3 AEHEEEE THY 10 [EEE#ERTE (288D

oy HEEH B fr-mm, mm?
95% 50% 0%
R 4% FHE B E FHE B FHE #H
L WTEp S BRI A 18964.8(2693.88) 24550.5-14687.1 18662.18(2522.82) 229153-14518.5 17737.19(2454.33) 22005.8-13782
AT B 4687.5(641.32) 5953.42-3714.11 4522(682.29) 5848.39-3509 45 3773.23(620.28) 5152 4-2778.53

R EF AR 2537.64(656.58) 4551.94-1426.2 2485.27(790.07) 4905.17-762.22 1585.91(663.51) 3357.11-328.41
BEREPES 2931.3(414.41) 3641.21-2260.6% 2902.43(433.91) 3655.87-2170.83 2490.53(380.38) 3299.65-1908.34
REPHETH 10156.44(1603.92)  13670.13-7676.92 9909.71(1799.31) 14050.45-6743.23 7849.67(1509.05) 11338.22-5442.17

E5EHE 11.94(6.13) 29.59-2.49 12.1(7.21) 31.85-244 16.7(6.6) 33.91-8.14

E5ARE 18.6(8.26) 40.61-5.02 18.76(8.94) 43.26-5.28 22.15(6.42) 38.72-14.73
BEE 98.19(7.91) 115.22-84.44 97.33(7.66) 113.03-84.15 95 42(7.67) 112.16-82.52
B £ 239.84(14.24) 266.17-216.52 239.55(14.27) 267.53-214.44 235.62(13.93) 261.61-212.02

HRBE 51.01(3.99) 57.81-43 83 50.63(4 25) 58.89-43.55 46.53(4.09) 56.36-39.22

HZ= 4 FE[DIEH > 1F 50%-0%EE 95%-0%KifE i EsH & BT 2T » 10 {EEEfE
FR RSTEAVEM LAV IR 25 - R > 7E 95%-50%(EIE T » 10 {EEH# R HE
ZH o He MRTENESMEAEEEER » SN ERHERGHEREEEZRN - 2 4 F
RMEEREA 2R s - PR > 25 > DEESHE -

4 JEARIEHTEEEG MY 10 {EREE T ERCE tipEds R

HE@AbL

95%-50% 50%-0% 95%-0%
t1{E pfa tfE p1a tfE p1a
2HER S Bk H ®mAE 1364 0.092 17.474 0.000 4.708  0.000
BREFRE A 6530 0.000 15547 0.000 16.069 0.000
TR EPARE B 1.430 0.082 7.921 0.000 6288 0.000
% REFZFEAE 2426 0011 13.972 0.000 15275 0.000
RERH BE 3.938  0.000 16.720 0.000 19.346 0.000

EFFHE 0.399 0.346 -7.867 0.000 -8.954 0.000
EFEE -0.264 0397 -2.736 0.005 -3.396 0.001
WER 3.709  0.000 7.162 0.000 10.416 0.000
B E & 1.828 0.039 13.641 0.000 14.660 0.000
BAREBRE 1.833 0.039 7804 0.000 9436 0.000

T RBATHIERA BT EE
A EHEFEIETE THY 10 {ERA5E R HEZMEEPAFR 5 fios - Bk S Z e LA -
W= HATER T EE I A 6 B RTE g inim AR =R Bibal e B mfa -
RIS E > e I E > MER - WER - DR IRT - EHE g
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EfE - FEHREEHE  BEoEE IR SAE - 3R S Al UEH - R s
& Fy 50%-0%81 95%-0%HIEIL 2T » 12 4 (SRTHERNRTMEREFEEEE » AM
1 95%-50%1Jfai EEEH & > > RTESMEASEBEE 2R - Hib 3R E B 5
Rfiefdf e (0% ) BUETTE (50%F1 95% ) SKERGE » S 2 » B 1r Ml Eb dar 25 B
HAMENEE  AbEE 4 ([ RTENSCESAEE ZEN - K > (RIS
{E B R AT AV IFIPIG - 2R ED SR Er AR TR e BN iR iy R E = g Ay » B
LB RIRE 5~T%F1 69~79% » e = &/ EAE S AEHN RTMEANZ R » HE8(L
53R 31%~32%F1 16%~17% -

BREARER A S (B RTMEERE SIS A EmE IR HE - A 2 MRHEER
R R A T E MR D RHE -

5 AEEEHT MY 10 {EREE R FEELEE (N=60)
ESE B 41:100%

93% 50% 0%
W BEEYa® 1.07(0.08) 1.05(0.02) 1.00 (0)
MREGHRYEH  1.250.08) 1.2(0.07) 1.00 (0)

b REemBER 1.790.67) 1.69(0.46) 1.00 (0)
sAfRyas  1.18(0.06) 1.17(0.06) 1.00 (0)
R @ 1.3(0.08) 1.27(0.08) 1.00 (0)
R3HE 0.69(0.18) 0.68(0.21) 1.00 (0)
RAAKE 0.83(0.27) 0.84(0.31) 1.00 (0)

W R 1.03(0.01) 1.02(0.01) 1.00 (0)

WE & 1.02(0.01) 1.01(0.01) 1.00 (0)
BRBE 1.1(0.06) 1.09(0.06) 1.00 (0)
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Effect of Vibration on the Interlaminar

Normal Stress of Laminated Strips
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Abstract

A stress-function-based variational approach is used to evaluate the effect of vibration
on the interlaminar normal stress in a multi-layered strip of laminates which subject to
arbitrary combinations of axial and bending loads. The interlaminar normal stress in a
laminated composite plate with free edges during vibration was determined by using the
variational method involving Lekhnitskii’s stress functions and displacements. The
equations of motion are solved by the finite difference method (FDM) scheme in the
personal computer. The stress-function-based variational approach with FDM scheme
provides a numerical method for calculating the normal stress in a multi-layered strip of

laminates under vibrations.
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1. Introduction

There are some vibration researches in stress-function-based variational approaches. In
2016, Huang et al. [1] presented the inter-laminar stress result for magneto-electro-elastic
(MEE) composite layered laminates under uniaxial tensile strain loading by using a stress
function based iterative approach. In 2016, Banerjee and Mazumdar [2] reviewed the
approximate solution methods for plate and shell used in the vibration analyses, e.g.
Rayleigh, Ritz or Rayleigh-Ritz method, Galerkin method, Kantorovich’s method, Berger’s
approach and constant deflection contour (CDC) method. In 2016, Huang et al. [3]
presented the free edge inter-laminar stress result for MEE composite layered laminates
under uniaxial tensile strain loading by using a stress function based equivalent single layer
theory. There are some damage researches in laminated strips. In 2016, E.J. Barbero and J.C.
Barbero [4] provided an analytical solution for the bending of laminates with matrix cracks.
Inter-laminar stress and Intra-laminar stress are found in the damaged cracks. In 2015, Ullah
et al. [5] presented the experimental test and micro-computed tomography (Micro-CT)
analysis for carbon fabric-reinforced polymer (CFRP) laminates under dynamic bending.
The matrix cracking, de-lamination and tow de-bonding were found in the coupled factors
and presented as the dominant damage modes. The approximate stress and deflection
solutions are obtained for layer in cross-ply laminate. In 2001, Jane et al. made a calculation
about the effects of unsteady aerodynamic pressure load on the upper surface of laminates
[6]. They found the unsteady aerodynamic loading has significant effects on the
interlaminar stresses near the two free-edge regions. In 2000, Jane and Hong computed and
studied the interlaminar stresses of a rectangular laminated plate under free vibration [7].
They found the natural frequency of simply supported edges has significant effects on the
dominant interlaminar stresses. A computational study of the steady-state aeroelasticity of
fluid flow over a laminated composite plate has been presented in 1999 by using a
stress-function-based variational approach [8].

For the research of delamination cases in the interlaminar stresses of strips, it is
necessary to know some results for the laminated composite strips under vibration. The
vibration of the slopes and displacement in the sinusoidal oscillation of a laminated
composite strip with free edges is essential to the understanding of the structural
components. For simplification, we consider a strip to have a very high length-to-width

ratio such that the strip deformation may be considered to be independent of the length
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coordinate. For the case of general laminates with free-edges, both interlaminar shear and
normal stresses will be considered in a free-edge boundary zone. Of particular concern,
however, is the interlaminar normal stress that can lead to delamination under mechanical
load acting on the boundary edge. In this paper, we study the effect of vibration on the
interlaminar normal stresses in a composite laminated strip with two parallel free edges (x =
0, x = 2a) under mechanical loads at two ends (z = /) with / >> a as shown in Figure 1.
We apply the stress-function-based variational approach by Yin [9-11] and the generalized
plane deformation function by Lekhnitskii [12] with the finite difference method (FDM)
scheme to determine the inter-laminar normal stress in a composite laminate under various
strain loads and vibrations. The normal stress distribution would be a usually interesting in
the field study of air flow over the background investigation in upper surface of bending
strips base on the non-flow pressure results of stress-function-based variational approach by
Yin. It is a basic study to understand the distribution of normal stress in the strips before the

further and next studies of air flow over the upper surface of strips.

2. Governing Equations

The differential equations of motion for a stress field in the layer with no body force

arc:

dv, .
Oy, _pEZOal,]:1,2,3 (1)
where J is the velocity and ¢ is the time.

The stresses may be expressed in term of a pair of stress functions F(x,y) and
w" (x,y) in the following manner:

() _ 0 _ @ ) _ @ 0 @) @) _ ()
o Fll, of =F1, 7 Fol=y), t) =y} 2)

X xy
where the superscript (j) represents the functions in the ;” layer.

Like the time dependent displacement field [6][14][15] in a layered composite plate,
the displacement functions have the following form given in each layer for the laminated
strip:

W(Z,X,9,8) = W + Y2 4. (X, 1)

(2,2, ,0) = Uy + Y24, (X,1) ©)

V(z,%,9,8) =V, + V" (x,1)

Weatic = (AX_B)H' C)Z+ W()C,y) TWY—w,x+w,
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2

z
ustatic = _AE - ®yZ + U(X, y) + WZZ - W3y + Llo
ZZ
Vaaie = B+ Oxz+V(x,7) + wix =iz +v, (4)
where w_ ., U > Ve are the static displacement functions of generalized plane

deformation [6][12][15], all of the constants and parameters are as described by Lekhnitskii
1963, ¢ and ¢ are the middle plane slopes per unit length of z in the x—y and

z—y planes due to bending only, v’ is the displacement in the middle plane along
y -direction.

For the present study, we consider no uniform bending deformation with respect to  j
axis, A =0, with uniform bending deformation with respect to xaxis, B =k +¢_(x,?)
and uniform extension along z axis (C = ¢!) caused by the mechanical loads. And we use
the following interface and boundary conditions:

(a) Along the interface y =y, :
F@ — gy E)()Hl) _ F(Vi)’ W(m) _ l//(i)

2)

(b) On lower surface y =—h"/2:
FO =0, F,;l) =0, y® =0
(c) On upper surface y = h/2:
G

*

:07

y=i'2 G =0, W|y=h*/2 =V

Fl ., =F =0
(d) Free-edge conditionson x =0 and x=2q:

F=F =y=0
where F*, G* and 1//* are the values of the F, Ey and y on the top surface,
respectively.

The variational method involving Lekhnitskii's stress function F, G(= Fy) , w and

displacement ¢, y and w, that is used to determine the interlaminar stresses in a
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multi-layered strip of laminate subjected to a vibration about a state of static equilibrium. A
variation of the stress field in the ;* layer satisfies the dynamic equilibrium equations:

50'11 g 5,0; =0 (5)

By using the principle of complementary virtual work, the integration by parts for each

terms and using the interface and boundaries for F', G, y, also for the conditions of

interfacial continuity. Hence the variation of dynamic equilibrium equation (5) become in

the following form [6]:

Z [[to} [ﬂ]5{a}dxdy+2[(3 p.(x.0) 1 2 ]jj Sy dxdy

—Z(C By,+¢(xr>y,)j( o b A, Sy, el - Z(B A ]ja‘Fdx

1

* Z [[#.(x.008w D xdy + 2 [,1,6G,dx + Z J1721,6dx - Z [k, 1,07 dx

+ZP(')I [y, y11¢( t)55¢(xt) Z5azv;(2xt) (x t)h5a2v°(xz)
+(_Byi _yi—l +Cyi _yi—l +¢Z(X,t)yi _y?—l)é‘é’ . (x, t) ~0 (6)

9 6 9 a’
where the parameter with subscript ; and with superscript (j) represent the value of
parameter on the ;" interface and the value of parameter in the ;* layer, respectively. The

stress component {g}' ={o VO T Tys T .} is in the row form. The matrix [4] with the

coefficient ﬂ[j_ =a, —a,a, /ay,s (i, j#1), a; is in a symmetric equation form obtained
from the stress and strain coordinate transformations. The bracket symbol [ ] represents
the jump of the quantity inside the bracket across the ;* interface.

We use the defined form for the non-dimensional thickness coordinate 77, the stress
functions F(x,n)and " (x,n) given in polynomial function of 7 parameter [6].
After substituting the polynomial expression of the stress functions into the equation (6),
and integrating them with respect to 77 and x. Then for the vibration of the ;* layer plate,
we consider the slopes and displacement in the sinusoidal oscillation approximation form
[13]:

¢.(x,t)=¢ (x)sinat,
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v (x,t) =v"(x)sinat,

¢.(x,t) = @_(x)sin wt
where ¢ is natural frequency of vibration.
After summing up all n layers of all terms in equation (6), we have the Euler-Lagrange

equation:
d* d’
W= +V = +U){X} = {b} )
dx* dx’
where the column vector {X} is a set of 4(n—1)+3 functions be represented as the
= G(X) 5 X, =wi(x) s
Xy =H,(x) s Xy =0.(x)» Xy =v(x)> X, =9¢,(x) and i=12,..n-1.

The W and J are constant real symmetric matrices determined by the integral

components according to X, =F,(x) , X

expressions in oY [Blo{otdxdy , and U is constant real matrix determined partly
p o} [plotodxdy

by the integral expressions in Z” {c} [Blo{c}dxdy and completely in the other terms

of integral expressions (6). The matrix {p} is in the following forms of strain loads and
vibration:
a,

b =B[“2] +[k]» b, , =B[“2], , +[k], s b,y =(C-By)[ 2], —[£,],

ap 1 1

a
b2n—2 = (C - Byn—l )[i]n—l - [8x ]n—l ’

11

a 2 a’™ 1 a'?
z+2n 2 (C B )[ = ] _Ehz-#lB l(?H) _ghlB 1(16) _[}/xz]i
a ap ap
2 a1 al"™
3n 3 (C B n 1)[61“] _EhnB 1(?1) _ghn—lB i(?, 1) _[7/xz]n—l
1 a’*h 1 al
bt+3n 37 _ghilB al(,ﬁﬂ) b4n—4 = h (B 16 ) b4n—3 =0,

11 ll

b, » Z Bhp @ sin
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! Sy} 292
b,, :Z (-B Ji 9y"1 +C 6yH Voo sinat, (i=1,2,..,n-2)

3. Some Numerical Results and Discussions
There are some popular, commercial computer-aided engineering (CAE) software used
in the structural analysis, e.g. ANSYS® (one of the finite element method (FEM) codes),
Abaqus®, SOLIDWORKS®, Creo®, Inventor®, HyperSizer®, CATIA®, NX™ and midas®
etc.. It is interesting to use SOLIDWORKS® simulation module to find the shear stress,
normal stress and displacement in the linear vibration analysis for the four-layer laminated
strip of steel materials with length 100 mm, width 10 mm, thickness 4 mm, clamped at two

edges under uniform pressure 1 psi of bending load, it is in the similarly situation under unit

axial strain loading (C = gf =1) and bending curvature ( B = (1/ h)sin et ). The maximum
normal stress ¢ value 75.5 N /m?* is found at lower corner of leading edge position
(x =0) as shown in Figure 2(a). The maximum shear stress T, value 3.9 N/m? is

found at upper corner of leading edge position (x = 0 nearly) as shown in Figure 2(b). The
maximum displacement value 6.715x10™® mm is found at the central of leading edge
position (x = () as shown in Figure 2(c). With non-commercial software in personal
computer would be the innovation of the paper. In order to obtain some numerical results
with non-commercial software in personal computer, we consider a symmetric four-layer
laminated strip. The laminate is made of identical unidirectional orthotropic plies with the
distance between the free edges is 10 times the ply thickness, i.e. 2g =10/4. We investigate

the effect of vibration on the interlaminar normal stress o, only. The finite difference

numerical method is used to solve the system of ordinary differential equation (7). A
high-level language Fortran codes are developed for solving the finite difference equations
in nonsingular matrix form (dimensions75x 75) and evaluating the interlaminar normal
stress along the interfaces under the various strain loads and vibrations. We first consider
four-layer symmetric cross-ply laminates with the ply configurations [0°/90°] and
[90° /0 1, the approximate numerical solutions are obtained by the present method for the
laminates composed of unidirectional plies with the same thickness hy=h,=h,=h,=h

and with the elastic modulii E =20x10° psi, E,=FE,=2.1x10° psi,
V,=Vs=1,=021, and G,=G,=G,=0.85x10° psi, density of steels
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p=0.283 lb/ in®, natural frequency of vibration @, = (7/2a)’/D° / pA" corresponds to

mode m =1, where D° and A° are the expressions containing the reduced stiffness can
be found in 1987 by Whitney [16].

For the comparison of the present FDM numerical results with available paper. In 1999,
Jane and Hong [8] have presented the stress-function-based variational approach results of

normal stress o, and shear stress T, of strips under unit axial extension strain loading

(C= gg =1,x.=0,0 =0) without aerodynamic loading (Ap =0) compared with the
numerical results by Wang and Crossman found in 1977 are reprinted in Figures 3(a) and
3(b), respectively. The shear stress is in very good close result and the normal stress is only
in acceptable result at the left free edge under axial extension loading. The normal stress
distribution would be a usually interesting in the field study of air flow over the upper
surface of bending strips. It is a basic study to understand the distribution of normal stress in
the strips before the further and next studies of air flow over the upper surface of strips. The

normal stress distribution o, and shear stress r, on the upper interface y =/ in the
cross-ply laminates [0° /90°]S along x-axis under wunit axial strain loading
(C=¢)=1,x. =0,0 =0) and bending curvature B = (I/h)sinewt were shown in Figures
3(c) and 3(d). The value 71.1 N/m? of maximum normal stress o, occurred at

ot =37/2 is found at x=0 and the value 88.905 N/m> (0.613x10° psi) of

maximum shear stress 7 = occurred at of=37/2 is found at x/h=0.1 due to

free-edge effect. When compared with the maximum normal stress value 75.5 N /m?
calculated by the SOLIDWORKS® simulation module in Figure 2(a), the accuracy is
0.058278. Also the value 3.6258 N/m?* of shear stress r,, occurred at qf =37/2 is

found at nearly x =(0 and compared with the maximum shear stress value 3.9 N/m?
calculated by the SOLIDWORKS® simulation module, the accuracy is 0.0703. The graphic
of the same stacking sequence under various strain loadings, say under bending curvature
B=(+sinat)/h, (& =0,x, =1/h,0=0) was shown in Figure 4. When the laminates
under static equilibrium cases (@t = 0, 7,2 ), the numerical inter-laminar normal stress of
FDM results (under bending B =1/4 ) are close to the solutions presented by Yin in 1994
[9][10] as shown in Table 1. The advantage of the FDM method is with non-commercial
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software in personal computer to obtain some available data for the normal stress study in a
multi-layered laminated strip under vibrations. The maximum normal stress occurred at

ot = 7;/2. Similar results for the stacking sequences [90° / 0°]S were shown in Figures 5

and 6. The value of stress distribution o, at the leading edge (x = () for bending curvature
in B=(l+sinwr)/h are much greater values than in B=(1/h)sinet , e.g. from
o, =-0.0748x10° psi in B=(1/h)sinex increased to o =0.14877x10° psi in
B=(1+sinat)/h at ot = z/2. The stress distribution o, on the upper interface y =4
in the angle-ply laminates [45°/-45"] along x-axis under unit axial strain load
(C=¢&)=1,x. =0,0 =0) and bending curvature B = (1/h)sine¢ Wwas shown in Figure 7.
The maximum normal stress occurred at ¢ = 77/2. The graphics of the same stacking
sequence under various strain loadings, say under bending curvature B = (1+sinat)/h,
( g(z) =0,x, = l/h,G) =(0) was shown in Figure 8. The maximum normal stress o,
occurred at ¢ = 7/2. The magnitude value of stress distribution o, at the leading edge
(x=0) for bending curvature in B =(1+sinat)/h are much greater values than in
B=(l/h)sinwt , e.g. from o =-0.07907x10° psi in B =(I/h)siner increased to
o, =-0.18073x10° psiin B=(l+siner)/h at ot =37/2.

The stress oscillations o, at x =0 on the upper interface y =/ in the stacking
sequences [0 /90°],, [90/0°], and [45/-457], under unit bending curvature
B=(/h)sinot, (C=¢ =1,k,=0,0=0) was shown in Figure 9. The stress oscillation
in the stacking sequence [0°/90°] is greater than the other case. The stress oscillations
o, at x=0 on the upper interface y =/ in the stacking sequences [0°/90°],,
[90°/07], and [45/-45], wunder bending curvature B=(l+sinat)/h ,
(&) =0,x, =1/h,0 = 0) was shown in Figure 10. The magnitude value of stress oscillation

in the stacking sequence [0°/90°]. is greater than the other case.

N

4. Conclusions

The value or contribution of this paper is with non-commercial software FDM method

in personal computer to obtain some available data for the normal stress study in a
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multi-layered laminated strip under vibrations. The interlaminar normal stress in a
laminated composite strip with free edges during vibration caused by mechanical load
acting on the other two boundary edges was determined by using the variational method
involving Lekhnitskii’s stress functions and displacements. Numerical results show that: (a)
The laminates under static equilibrium of ot =0, 7,27 cases, the numerical interlaminar
normal stress are in close agreement with the solutions presented by Yin in 1994. (b) When

the laminates under B = (I/h)sinwt and B = (1+sinat)/h bending modes of vibration,

we find the magnitude value of normal stress oscillation in the stacking sequence

[0°/90°], is greater than the others
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Table1 Compared normal stress o, of FDM with Yin's results

Metho o, (unit 10°psi)
d x/'h=0 x/h=01 x/h=03 x/h=1 x/h=2 x/h=3 x/h=4 x/h=5

FDM | -0.3203 -0.2663  -0.1693  0.0530 0.0548 0.0296 0.0163 0.0125

Yin | -0.3333  -0.2666  -0.1666 0.0416 0.0499 0.0249 0.0166 0.0122

| Mechanical load

| —~ —~  ~___—
N N ———

free free
edge edge

IT
B,

!

:

[[Mechanical load
v,

Figure 1 A thin composite laminated strip
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Figure 2 (b) Shear stress
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Figure 2 Normal stress, shear stress and displacement results in the SOLIDWORKS®

simulation.
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Figure 3 The normal stress o, and shear stress 7 = along x-axis in cross-ply
laminate.
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Figure 5 The normal stress o, along
X-axis in laminate [90° /0°],
under B = (1/h)sin wt
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Figure 6 The normal stress o, along
X-axis in laminate [90°/0°], under
B=(+sinawt)/h
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Figure 8 The normal stress ¢, along
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B=(+sinat)/h

Figure 7 The normal stress o, along
X-axis in laminate [45°/—45"] under
B = (1/h)sin ot
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Figure 9 Normal stress o, oscillation
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laminates under B = (1/A)sin wt
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BISE R DU — (BRI S VAR » 2015 FEAERE 18-64 B A IHA 74%[01Z Al
SEE AL B BIHEIE Y — B 26.1% 2B EAIZER I E AR = ERAGAIZE -
EEERIZE R A AR E IERAVRISE BRI LB - Biarl & B Eel
S HERETS (LRSI » BN 85.6%MEIEHER ¢ ITALEE A FIAR B BRI T
BISERHECEE - (NI > $271 7 — R ANAIZRIVEE - A BAEEERINZERS - £
T BNR RAPESRHE APERFEEAE © AR ARSI - ISR RE IR U
BISESAT R - MRS AR R R ] LUETT o S TR SR EE - H AT ek
FIEF A ERITEME T3 > B TR BRI B BRI N R - WHECIFHIAER
&R ERER » ATt E esa TR SRR B E AR G W THEHE - A
FFr RIS S R AR Setel K SCRFIR T T 008 - PUAIERT S R ORISR &
AR - [FIEF - BT SRR SR & ROCRT R SRR UM X575 (SVM-RFE)
TEETERZERL > DR B M - FI R R s R U M B i DA
fof SR R EET T > WWHDNRREE R - DIEERFaE R - HEG AR
K5 SVM-RFE J7ARTZEHUE RN 3 BEEUR - &EWTFEaE SRR © THNAISE R B A4
& ERHFTAE &R SVM J57ABRPAAN - {EX]/ SVM-RFE FHEESH#EITE
BIEERUR M DR 775 EY SVM U577k > HAHEE S FTZEEHTE R (B SVM-RFE
P2 BB R 73 J8OR

BRSEEE ¢ AR - SZRFREN - S - SRR EMIEREREONERE -

P - B PRECRE T BB E B AR EEREH © wunming@ms13.hinet.net
RS HI 10645 1 7 10 H  #2FEHI : 106451 7 20 H
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A Comparison of the Effects of the

Classification of Entrepreneurial Intention
Wen-Ming Li*

Abstract

Entrepreneurship can enhance a country's economic activity. Seventy four percent of
Taiwan's 18-64-year-old population in 2015 answered that entrepreneurship has become one
of their career planning options. And 26.1% of the population is a potential entrepreneur,
will start their business in the next three years. The most favorable place in Taiwan is the
positive entrepreneurial culture and entrepreneurial subjective norms. The overall social
atmosphere encourages entrepreneurship and continues to attract media attention. Nearly
85.6% of the respondents said that they often hear the story of successful entrepreneurs in
the media, thus enhancing the general entrepreneurial intention. However, there are many
factors influencing the entrepreneurial intention. The main influencing factors are
entrepreneurial characteristics. Entrepreneur characteristics include entrepreneur personality
traits, entrepreneurial ability characteristics and entrepreneur behavior characteristics. These
entrepreneurial characteristics can be categorized to predict entrepreneurial intentions. The
current study uses a number of different methods to classify the entrepreneurial intentions.
In order to understand the key factors influencing entrepreneurial intentions and to predict
the classification effect of entrepreneurial intention, this study first designed the
entrepreneurial characteristics questionnaire and conducted a questionnaire survey. Using
the collected questionnaire data to classify the entrepreneurial intention by decision tree and
support vector machine to determine the accuracy of classification effect. At the same time,
the support vector machine recursive feature elimination (SVM-RFE) method and rough set
were used to find out the key variables of entrepreneurial intentions from all the variables.
Using these key variables, and then the decision tree and support vector machine
classification, and to predict the classification accuracy of entrepreneurial intentions. From

comparing the classification results by the raw data, rough set extraction data and SVM-RF-

Wen-Ming Li, Associate Professor, Department of Marketing and Distribution Management, Hsiuping
University of Science and Technology. *Corresponding Author, E-mail: wunming@ms]13.hinet.net
Received 10 January 2017; accepted 20 January 2017
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E extraction data, the results show that the accuracy of entrepreneurial intention
classification, if all the raw data are used, SVM method is better than the decision tree.
However, from the data extracted by SVM-RFE and rough set, the accuracy of the
entrepreneurial intention classification by decision tree was superior to SVM method, and
the data extracted by the rough set was superior to the SVM-RFE method.

Keywords: Decision tree classification, Support vector machine, Rough set, Support vector

machine recursive feature elimination.
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= MREEREBRRY

BIFER BB RRT EE - BISEGEALIEE  FrE e A LI - AR A AR
DB NS T ) BB T - R R RBASEERA S YR B & FEe AR U & Bl E
(opportunity entrepreneurship ) ¥4CH A EHm - HRFEREERS - RN E
HHE (Acs, 2006) o RIZEZ BRI AVER BRI & 2 SR AllHT K2 it T/F
PG IERERL 18 IIRIZER B T S E B A AR e i 2 — (B 2 SR
(Koe et al., 2012 ) » (KIS EREIZERDH] 2015 FUETEREUR | B8 GELFREMNT
HAAIZE EEFLE (Total early-stage Entrepreneurial Activity, TEA ) R4 @ = EFIA]
WMEEEARIEED > B2 T —EBEGELENREN EZEE S (“Global
Entrepreneurship Monitor,” 2015 ) »

BISE AT DT (B R &R &Sy - 2015 FFAEEE 18-64 R ALIHA 74%[01%E
RIZE AR BRI B IEIH Y, — » B 26.1%E/BIERIZER » RHEARK =FFILGR
¥ o [EREBRIZER A FINI T R MY RISE S LRIAIZE T - B g R E B
BIIZE - HFFER S [HEREAIRE - AT 85.6%M[IEH R © FELmE FAan a8 HIEak
THAIZEZFAEEE (“Global Entrepreneurship Monitor,” 2015 ) » [Rlifij » 32} 7 —f% A A&
HIEE - 287 - FBRERENHNERS - TENEERZHABERFHE > AIZERF
BETE © AR SR - BRI R BRI AT R8s - M RE R T
I DU Ty AT B E B - BRI ST S A EN T EE T T2
T © 28 75 HT2El R ( Logistic Regression, LR )~ £ 4T R Z 34T ( Principal Component Factor
Analysis ) ~ [RZZ457#7 (Factor Analysis, FA ) ~ ££8£5747 (Cluster Analysis ) ~ 53 fT

(Regression Analysis ) ~ &5 HF2fET, (Structural Equation Modeling, SEM ) ~ JEHIZE
49E% (Artificial Neural Network, ANN ) ~ JE4R MR REHAC 4GRS ( Neural Fuzzy Set
Network ) ~ 7RSS ( Decision Tree, DT ) ~ SZ#fm &% ( Support Vector Machine, SVM )
AR a4 EE (Artifical Neural Network, ANN ) ZE/574% o

Eim ABEIRS o EEHENMTASEE TR - gRIFRERENE - 8
SV By T S - AL (Rough SetRS ) (Zin Baycan et al,, 2012)
N R m SRR R EUM 25 (Support Vector Machine Recursive Feature Elimination,
SVM-RFE) KR GIRE BT » #E LRI A8 3 ST AR 73 RS - B A
FHRH B & P G B 258 H 2 BRI (B RERHIAZ DIV FEAR: - P HAZ O S FE A R SR o
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S - ET R R USR] > i o FIIFTHATAORAY R
BT (TR PRI - B R TR » BERAR
FOEEHRANER (F257HE  2009)  TEHHERS SVM-RFE He{ PHRSRUERL » 16 HEFR <210
WA SERISIE  DASBIIANASRIE S (University of California at Irvine, UCI) %
AMAHEEATEIY) (Zoo) RFEPER (Dermatology) EORHAE » i( TEHE AL
T AR SRR | YRR B B SR F R (Huang et al,
2014) -

BT BRI S AR TR R A
st AR AR AT ARSI - AT S L
ST R R R 508 > DUV SO R TN AR RS » I 7
SRR £ SVM-RFE Ji2e( FIRZAEHL - DI B B - P b
SERF B ES I - T DL B R R (T LTI R B 1
HEERIAA R ~ KL EFEHIER R, SVM-RFE JriRr s s s - AW
SESRATERRI AT RS R » et — (3R » TR IETE LRI S AR
BN EIE | AR AR AERIY AR AR B A
S B 26 1 » B R H STRURIFR SVM-RFE 757 RO LA £ DB SE R A BRSRER S -
LSRN  FIRERR IS AT B R BT 5308 » (RIS LLA R
SYRET AR SR - B - AHHEE AU | (1) Bt — B R R T
RIS - (R RTFRANRE N R TR - ) FIFR GRS IR (T
SRR SVM (0538 > DUFIBT S A SERE BRI > (3) DL SVM-RFE J72 RO
SRR SRR - A TR SVM RIS > LB
AT > (4) BRHE(T /M RREREALLEL LU I A BT ey 53
I -

& ARESE

AR AR, SVM (T8 - IELESEE R SVM-RFE Jriifs (2ol

B> BRI -

— ~ BRI
LSRR SO By oy SR (classification tree ) » B —{EfEARGE IR AZE] > fBIVR
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I T RGTE P AR ERES (root node ) » FHARERRL 7> 2 HY HH AR AV EREAE 5 A R ETERE (internal
node ) = F-EfifEE (child node) » HFETMEAVERNEM: > & (#5752 (branch) ({5
MEAAVEESR - WSRETED @ H S 7 - RIREILETRL BIEELETERL (leaf node) BG&L IS
(terminal node ) » FF—{EZEERETREENA —(EFIRIFRR L  DRSRAIAIE A TR T
AR BZEAENREENE  STEH S R ERRERE - AR R
#0 8 & N RHEUB 4G E —(E 8 - BB A [E— TR R NAVEDIIEL - # a4t E
B —(EEE - FERRTFHEMR > FIlgA —ENRREE - [ SREHERE
HEAN i (R - (HHERER S M HE T - —EERHER S aVERGHE AR » 18
FRES > FEH—IBHEE AR E i ERZ A N —EaY—E &% (child node) - 7
E—Fer A A EHVEEDE - HENEE R - SEEE—HEE - EFER
FETEEETRE - (EREEREE RS —(HEEEEE - A —BERRERsE » SRR E
R EERHR R —f Rz = o

SREISIHYEEL T A ID3 ~ CART ~ CHAID ~ C4.5~ C5.0 %7574 » ANH48ERH CART
JHELE (classification and regression tree ) #E{7478H » CART JEHEAEHH Breiman et al.
(1984) &t » Ht777A 0] DARR FHZEAE K B &R} » 11 CART JEE 774 R DUSHE LAY
EREEETENE Rl =X - F5 Hh B — i AR B E - I EEREE o fRE R » Wi
TR RS - HEERTETEESFHR T RS - EFEH
oy & 1l - CART 2{#F Gini Ratio {F Rffr&454E - MR BAVEEIZERS » &
NERR LR Y - RFEEEERE - ARE—SRIREES
(Breiman et al., 1984 ) » f 47 B S BUE RES K — BB RIREM RS - T HIEE
% e

TEERG t #Y Gini A&HE Gini(r) For—{EREEE R HIEEATE TS # 5/ AT 5B
Mo Gini(t) Fyia{EEEATEENR t B R AR E M T sEAYEE o EETRE t HRATHE
BERHEE NS - Gini(r) BE - (FRBE Y (ERERUE S = {123, m} » & p, &
A TGRS t #2ERE Ay 1 AR > R Gini(1) 25T R AR

Gini()=3 p, 0~ p) =3~ p)=3 0, - X PP =1-3 p? ()

p
£ CART HEUAT, MAHBENE A SEERES S /S BLS, (ZiuodE])  AREL—
T BN eI Gini , (S) F -
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. S ey ISel
Gini ,(S) = —Gml(S1 )+—sz(S2) ()
] ]
Lo S\ LS, B ELESTHEME A WA REBERTERIVHRHER 75 - A

Hep» S,
FERIRR(EAE RS -
AGini(A) = Gini(S)+ Gini ,(S) o)

CART ZHhEMA S AN AR R ~ S5 EERE Gini, (S) &/ NBMEE R Bl S
P o

WCHT A 3 BB M T8y — oo BRI RS R - (1) ZEER
o B—EBERE ORI - Q) ZErERY - C&OLEWERRE
MBI ETTEIR Y E] > (3) sBEE Rt » CEOLHE T AREIATER - HIFEi%ES
RIEk AL BN ENEG - B RTZCE B B B0 AR E ] 43 e o] DA P — (8 - EiRhHY 77
B » BURF I — T BRI S BE TGRS - (R ILEHE - YT BRI Rl Ry TE B EfTRY -
R SER ISR TR 158K -

BRI IISRE R 2N TR ~ iR 2 AR - RIS S E RO SRR T e
7 , (Overfitting) FYRHRE » [z EAVASREE AR > R MEFHEUEERIERT] -
BTSRRI AR B o R i VERS MEORIBE Y 93 S Je & Bt « 1fif CART Bi&HY
TAERE AR 73 S hat 258 e R o B BRI R SRS - Ry HHY - w] AR TH
Ty FHHERAHEDR » MR BRI R 4H E R AR E Bl —BEREE - (HEESHERANE
77588 RS B B35 (cross validation ) » 32 7 Bt R bprg = T VR ST H T4
DnefrBE (VA M - shRE AR e MR e E RS SR - R A&
M I 8 > (R N BN - Wt o] AR TE T —(E & o T 4Ea T
DIAHEEH I - Efh—ErEaEENEER - HA N-1 [HFEaEElIRER
FEAE U EAE N O T S5 REUR - R N N EREF 2 R et ER
FHARREE(LETX (Lewis, 2000)

— ~ fHES (rought set)

AT LIS S X AU B RSE R EAIR B I - fHIEGE Pawlak (1991) FifE
HARAVEER T > FHABR B KB ~ AR R Se B8RV ERN (Pawlak, 1991) (Stowinski,
1992) > HATE&FFFZEAHESHINITE - 40 © AR ~ (R - E9iAaR
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3t ~ &0 ~ RESERIIASE (Wu and Zhang, 2004 ) < fHEEA R EGHERIVE(R > T[DA
AR 2 /KRBTSR - & rT &N R LU E EAHETEEERT - tHESRE
MR K ERRATOME - EfEAGE THREINER - HEEN EEHIEEETESER S
LS ME - EAR AL S — TR B M E A 70k S > HHEA T LIE SRS
[71] P AR RHIE 25 73 S B S (8 AE B S PRV ETAE - DA RE R E M -

HEATZHRSHHT (Rough set data analysis, RSDA ) R ACS A5 ME B 44
BRHNTTA - BRIt RE HAZEENES - FIHAREER] (pattern recognition )
SR B AT DU S SR RIRE - IS T AR B DAY IE IR SR G 0 [E
I FE SR ARG R - HES T IR E I - RIt - MEETEET
PRREEEE N > IR BB E A 4R (conditional statements ) » 457 J31] 48 F
P EVE H 2 A EA(E 2R - DU B REE A L 128 H AV R EU& I (Zin Baycan et al.,
2012) -

RSDA ] DA R ¥l B AT B B BV B TR M T E - ER4ECE RSDA T 2R
M > BRI L E R EAYRERAERE - B 44 5 7] DU SR & 0 P dm LH 2K
HIRAFRERTE ORISR - ASOER R iRayiac 3. A FASRMAERBYHIREIR
FIRFR BRI AIRE (% AT ER FH B RSHE =CY 3 #riih Bh ( Predki et al., 1998 )( Predki and
Wilk, 1999) » ZFEiEEEE AT - MHEE LA ER ~ % E ~ MIEFPETER  FERFHET
IR R R o S S B Y R

e —EEM ARG IS=U,4) » HFU B2 U={x.x,x}
A=la,a,,a,} BEBEEHESG B —(HBMHacd > TH—HERBY
[ UxX >V, HAV s a (HATRERNES » BIREM: o YEE - HHESHIERT
FEVU(E G BT © (1) B ARSHVERE © (2) TR IR SR MY N -
(3) HEITEMELIRE K FHA O RN -

TEENAGFHVERS [ DVAEERAEE R E AP B 8l B e Se & - AR
B SRR A E M (conditional attributes ) Kz A5 EM: (decision attributes )
It HRREREU » EXOREBEES 4 - Wik 4 SRR EEIEES C TSRS
MEE D » WEFRIARENE a VEEY, - THRAAFEAVERIILIE - SEAHES K
REVRERTE - FEZ P ERIEN A IR E IR - NI E S S &R riE% - e
TR BETBURE 28T - DEUSEE M SRR - SRR DL
i ARSI R Ry B M 888 (Zin Baycan et al., 2012 ) o
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R TR B IS AR B AN » SR B A RO MY IR ] DUE %

posC(D)z U C(X) 4)

XeU/C ™

P pos. (D) Bt RIE A IE C FrEETiI a8 U/ C > SESRELIHEI AL — U/ CHElYy
HRES - MIAREM D HiRAEE C KB ERF
_|posc(D)

Ve (D) |U|
FRIEREEMEC T > sESREYI B A — U/ CEE R 52 S B R EM LR -
TE g T - DO DUE TRRAI EPR AR HE S g — (R SR Sy o B A o
g o REEE AT OUE T IRERATOME EIRAVESER o Moy A Bt n] DU REHE
HYBEFREE R B BRIy HmE & 1 I ABRIRASREEH 8  FrE
IR E RS & 143/ (Zin Baycan et al., 2012) o

THEEHETIBIELR (reduct) RFHAIZ L (core) RPN - LS EIRTE
MR NFRE T MRS ERGBIEESIN AR SE - HNE—EGREE
MEAVE SN AR B T b —(E R M o IVEE M /] DURFE — (B R E 1 a
Ex - BEEEYH C FTEANIEEBREEIEE - MR AEFE > Hllt—FFE a2
ZERHY > AT LASER 5 (RILELSIEE - TR A - SRR B SRR R
QTS - MEBHEVEZEETIERE -
¥e(D)=ycn(D) 1 Ve 1a(D)

Ve (D) Ve (D)
FrA & TEErS X ORI fETA Y TS a PR BN E R 2 0ES
OGRS B E R B IEAVES - EER - v DU FrE &R
EEWEFREHIEE - AR O EESEH R BRR R mIEES BT - £
DEEGEH BRI S ENE - S BRI R E B -

= XFHERK

TR EM (SVM) EssEE—EEE T H - SVM EEHMEELSTE—
HFO&BIFHVER 2 1% - SVM o] DL HeF)l[ SR & —ai BT » phEAd el B TN &
TR 738H (Cristianini and Shawe Taylor, 2000 ) ( Luts et al., 2010) o FHA SR A&

)

o(C,D)=

(6)
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HEa R BT - BOUERESEIEE EZ - fld0 - BETSEE TN (Lee,
2009 ) ~ A F5 @i FEOHI ( Danenas and Garsva, 2012 ) ~ 822 T 82 K V&R 78 (Huang
et al., 2008 ) (Liau and Isa, 2011 ) =5 o

FH7Y SVM B 2 A M AR &R RS (Xie, Hu, & Yu, 2005 ) §F 2225 115%
B SVM #% 78 2 %48 5E&E K} (Liu, You, & Cao, 2006; Platt, Cristianini, & Shawe-Taylor,
2000; Xie et al., 2005; Xu, Zomer, & Brereton, 2006 ) - ZF(H F SVM #1758 R[4 k8
7% FIR&S &R ERa 7% BT ER T - IEERHEA SVM £
HHIEN SVM-RFE KFIAE R REES » IREZRMHET - WA O A2 5
meat 0 BEE SVM (L2 8 - FEDALE SVM 7 EMER (Huang et al., 2014) -

T RFEE# (SVM) /2 Cotes fll AT&T HFEEEERZE A SRS > HastEE
G R R4S R i NaRZ20% (Structural Risk Minimization, SRM ) FiraffEHIsK » A]
ATy ARG EEET (Danenas & Garsva, 2012) » —fi¢[fi S » SVM ] 73 Ryt S2
Fi 2% (Linear SVM ) EIE&RMESZF a1 E M (Non-Linear SVM ) ©

(—) TR mE#% (Linear SVM)

FITeE &R e S e SRS RE AR MR S H & 1y BRHEL - BEIREAEET - K
BRIURERT R AR - BN AR Ty > AR EEARTEL 3 E] - TSRS
Fra EME T o & M o] 3 ROAR PR A 1] 43 Y RURE -

E4RMETT 4> SVM R E > /e EEE R 0Y5) 4R &kE (Training Data ) il &
sEfi# > Classl B T +1 5 ~ Class2 B " -1 , > BHLUEEBFHRET B
{{xi:yi}iT_px[ E‘R'",y,- € {_1,+1}} ’ EES{ZE%%%{D—F :

Ww-X-b=0 @)
Hw BHERNE  x S ANERE b EFE fHEFAEF T ENAERIEE
U= 32K P& e & 22 M P IEENI B > HItfuBEEw 2
SBRSER AR A R ER - A EIV S LL w K b FiT4AAR - SVM JE FAE 53 00T » 240
SEER AE—ER S ek EL ( Decision Function ) -

F(X) = sign(w-X —b) (3)
HEERAEE R BRI 2 MR E &R fd, Md_ > ZFRAERE R RKHE Kb
EPEIEREATEE S o A1 PTHERERME S IIIRR o (RG> B ENw Kb > Ha, F
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d_AENIRERERA ST < 1 Nl 2 SR AU i BT - 1 SR AR R b 7B YA
AR AT Ry IR A F'n'ﬂ,%E ( Quadratic Programming ) :

Minimize L, = + [ ©)
2
Subject  to yl-(v"v~)?l-~w—b)—120 i=1,..,1

[ A B/ IMERIRE AR IAR B ( Lagrange Theory ) SRR A LRSI -

Maximize Ly (@)=Y ——zz &%) (10)
ax.imize Da_:1a ylij X aa;
!
Subject  to 'Zlal-yi=0 i=1.., [
l:

B & S ME ] R SRR Ry
f(X)—szgn(Zy,a (x-%)-b") (11)
b"=w-X, —y, for some «a,>0
(X)>0 0 FORAEARBEL YN T AR E M R AIES -1 e
ERGYEA A RERETS © EilER e 2R (Noise) 1 - &R P AL
Tt 7 B RHEL - AEIRFIE A TR (Slack Variables) &, - RFARY HARKEZIE
AP NP
. 12 [
Minimize L, :EHWH + C(iglfi) (12)
Subject to y,(w-X,-b)—-1+¢& 20 i=1,..,1

£20 i=12,-,1

Hrp ¢ B E TRV EERE - BETS 8L C (penalty parameter) {UFR—EFI[FRERHE
SRR T ORI - HEERIRE BTTORE - B C Rk HBIRE ) » Forsh
arag Al > BERREREY) > K2 C BV FSERAK © H e o IR IERE
PRARIE AT SR > EIRF n] AE ST A (A B R RARARE - BE RS IR BOR S 2 B H
PRCR B AR > SRUEA AT Ay B R B REE A -

Maximize LD(a):Zal.—%ZZyiyj()_c’i,fcj)aiaj (13)
i=1 i=l j=1
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!
Subject to Z a,y, =0 i=1,.,1

i=1

0<a,<C i=1,.1
BB SRR T o SR Ry

F(X) = sign (3 v (5, 5) - b) (14)

K B L & gy B B R R — B A B Y R E R ( Quadratic
Programming ) » ZEEEH—(E P55/ IME{E ( Sequential Minimal Optimization, SMO )

JiE - T AR AR RN —IOR SR TH R — R 7 & N AT RERY —JGREIRTE - I
LR A] DU 3 S D5 A IO AR R » 8 25 {50 P REHRR B A 13 2081 P SR — 2R 8 e (R A

SMO T/ DIFEEETE - KL > FrfRAvECiE e » HEt R iR (Platt,
1998) -

(Z) FEGMZFrm&E# (Non-Linear SVM )

A AR IRREA A DA M SR B o i - RTRTE A AR B o IR
R (AT S 4R 222 ] (High-Dimensional Feature Space ) #E{ T4 %
A EIEE - REEIHRE R AR P R L - A R e ] P P ) B (]
BUHERE » PR A IR aaZE A R B AL D S R S E R ZE ] B R B2 IR
o HIRGMEA B R A ERER

! L1
Maximize LD(a)=Zal. —%ZZyiyjK(?c,,)?j)aiaj (15)
i=1 =l j=1
!
Subject to Zaiyi =0 i=1,.,1
i=1
0<a,<C i=1,..,1

K R FIACHT 0 A1 5 % RIGAZHORIR 101 52 %, BERETRE 0 SRI (kemel function) » 71
TEREAT AT R

f(X) = sign (Y ya K (5, %)~ b) (16)

120 BB R IR A 4 7= IR BRI 22 e 4 2= [y e B H TR T 2N ERY
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LR IR > ST EIE R MRS N EIIAZ LS B AR SVM
F A LR » B (5 FE AU PR B B IO A% 00 1 8 Radial Basis Kernel Function ):

2
-]

,7y>0 17
2 /4 (17)

K(xi,yj):exp

R R S8y F1C > BSR4 SVM IR C - 2 5 C > SisEE C
i B PR O B PR SRR y RO C > (52752 log 7% =log C—log C © Jigi
W00 B e FE A o R e P L RIS > PR B2 iy v 1 C > T
B SVM i eI FL R e i B

(=) ZHFEEMFEER

SVM B A — (A IR 2 705 BT 20 4 FE A 22 8 o JH R I B R RRURK
J& AR LRI (Zhang et al., 2006 ) « {1 2 4EE 22 RARY 740 F  FHEUEEET (Feature
Selection ) ] DARE(RSTFARAERENE » WHHEEZEAVEE RIRHEONLL #5550 ) (Aksu et al,
2010) « FAFAR » FHECER OO A DIHFERTERL - TR R ARG HIVREES
H—J7 AR AR E A BN PRRAVRI RS - ILIERGT H AT s e A e 22
H -~ EPYES - SRR - MR B L - R E R S
AAREE - ZERETEEL AEIETE R - DU 7 JAR P fC B AV A R - 6 AT DA
= A R A RS -

W AR ECERUTTAAE DL N = (Pudil et al., 1994 ) » 4751 By Backward Feature
Selection (BFS) - Forward Feature Selection (FFS) ~ Ranker & =f& » H | BFS &—H
I N EVRHECER UL - R ARV R B B T2 — AVETEE - —ZCE— (s X
S HENESIFTEORIVR BB &4 Kyl 5 T FFS All—ZXEhn— e
HEFTEOR R R & 4 S Ry 1k S5 95 2880 FFS m] DIHIEE BFS 8/ DRAVET R
REFTENRE T RS - SRS R ERIEHEREUN XA (SVM-RFE) AR E
ZEHHY 774 (Guyon et al.,, 2002 ) » 77 AREZE HAHRIFFEH 7] LR Z8RAVEHEL - T
HEAEFEBE BER DaviEN N - Al e R s Ay SERE - B2 ERET SVM /Y57
BUERUTE » 8885 SVM-REF NMEfG ¥ HAEARUEI T/ (Harikrishna, Farquad, &
Shabana, 2012; Lin et al., 2012b; Zhang & Ma, 2009 ) °

SVM-RFE TZ HAVEatFE N HEFREAVREE A& (Weight Vector) » {KEGFTETHL
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AV REER [ SRV ERHEEE - (F Ry BidE - SVM-RFE J&— i [aI{& 08 KR8 2
UBRE - HEmsER RS TR TR

(1) FIHHRIE RS 4R o Hes -

() EFEE—(EREHIIREE -

(3) IR/ MEEHREL -

ZIEGERR - TR TEIE R T R Rer — R - BUTHIAE R BIER—5
IR IHVRH P YI2R - IE7 IR - AEZESE N ERNEHE . Faos %
RIEHEAES IR VIR T - A E AR S A oM - NI ES IR -

SVM-RFE #kEEFFEEG E R R=(E20ER - Rl Rim A B BEREE - 515
F— AR - MR MEERRE SRR EET - HEEEELT (Guyon et
al., 2002 ) :

() #wA:

SNGREEA © Xo = [x1,x2,...,%m]"

AT Dy =12,y

HAMFEEES s =[1.2,....]

FHEFREIRR  r=11
() R

HEDINHEEBEES] s =[]

RIS TR BIE R R SRR AIERH © X = Xo(.,s)

&k HEEs © 0=SVM-train(X.y)

SR oY,

SPEFFFERE ¢ =(w)

SHMEETNYVRHE S f = arg min(c)

SRR EHEE IR © r=[s(f).7]

SHEMEE R NRHEL - s = s =1, £ + 1 length (s))
() it FEEREIRR

TEg—EEF - BATYIN (w,) BIRHBIRFEREBR - 288 SVM EFRIGRAVFEHEE ¥
4R R AR R - SVM-RFE AERETE—iB18 - & &S 8—EREHFY
% o FIHZHIF Y EAVE T894 SVM » Wi 2L SVM AYTE HIAERE ST h 15 Lo 21
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185 - EIMESRENRETE - FEEENE - FHERTEAVRE . B—ETA—E
REfE SVM M Es G r iy IERE - MRS (AR ERlaE - - 4 5 E
T RV HAMERE - (AL - SVM-RFE JEERCE - REBH O VR {EEH & (Huang et al.,
2014) -

2 - HBHEN

A FE e EI 2 BATE SRR R BN N TG E - Hioaat AR EERIR
& WHEEFEIELEET BN ERE - kit B S HEAISEREHE R I1 LG
TEIEARE SR E FiBUN E8#Y T2015 (IDEAX BSIEIHEREAES ) HAltH
R EHENE ) AER RSB L > FRFERER LA RN GE AR RIZE T
o

— ~ GG

AW FCE ARSI AR B E AN R RN ER - B - AR A ZH A
xR (UG © (EVERE - BER R - 1T RRED - Bca R B S SR 2 AT
G FELULSEAEARRE R - AT EsGaT DI R SORCE BT - WEE a7
HR RARRETEELLE - [FRETERE T - B EERaR T B E SNk
1 B - AERZ I R AISE SR EOWER 7T

(—) AOEE#E

EEIE 308 i L HHAMERIFER » 45580 R © TEEEHIRIE T » AEpoEE
HYZZ AR ZE R M [ N DB PR ASR - [FIRERE IR R B H O F-H - HEA Likert 7555
RERRICERREENAS - W DUEHES ~ (BIIRRE - 2528 s A28, (Uri et al., 2011) -
FHEEENE 365 PR/ N ZERIZE R &R B A BIZE R IR AR
& WEFTEF A NS ERE - 60 - ZU51E% (Khoshnodifar et al., 2014 ) - 2254
WHEI JTAIREE] ~ BIZEE BAEERL ~ ¥R > A28 T Nk EE T Y
BIZEFIR > 9T (E A A B8 ETE © A - SR RS - M4 ~ (FAEB Al
PR (Hallak et al., 2012) - FRrasZ B AIFEERIATA IS8 > 055 glERE = (L
2 ~ B EEEEA ) ( Achleitner et al., 2007 )5 MER] ~ 2V EF2E - 485 ( Ahmad et al., 2014 ) ;
PR ~ G ~ ZUET2E (Ayala and Manzano, 2014) ; 5%+ (—f&TEKE )
CHIRRE (B> %8 B54H ) (Deniz et al., 2011) 5 MR ~ Zi5F2/E ( Gielnik et al., 2014 ) ;
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HEREE (Ismail, 2014) 5 PR ~ i - FE1EE (Karabey, 2012) % - AL
Al > FRAC ~ BRI ~ AR R R e B R AIBEEIH (observed items ) °

(Z) AISERREEIEEH

BlIZEZX (entrepreneur) RJDUEFFy @ #FA IR —(E4HER - BELFENKE
B ER AT BIYEYE (Hallak etal., 2012) > figI%% (entrepreneurship ) 2 BIHTHY
1Tk EIEENBRE & RFII & £ FERE ST (Drucker, 2002) (Uriietal, 2011) < Bf
FRIEEELVEFRAIFERFT EARE A G E EEHRAEE i AL Likert RE(IE
HARBIIFEER) MbAtr= » @ AmE i - AE089  Bey - s
HEEH - BEEE - 2850 - B hfSEny sl g BOmENnY o e S « JhHE
B, IS EH - TERENRERRE ~ JEEN A E ISUE & - TEEIN TSR S
B AT IR SR e S IERERYHER% RS (Baron and Shane, 2007 ) « S5HEREIASEAIZE
KU RE SRR EE ¢ (E M55 # (Personality characteristics ) ~ £E J7 %55 18 ( Abilities
characteristics ) #3117 fy ( Behaviors ) - {EPEFHEELHE 7 (EAZE  REEE - BF - 5E
BIZEHE - BrEiEe - SSEL Bl mes VR ERE 4 (BN © BEET) - JA=
PITRE ST ~ BERE BRI HORERE JT 0 ENTT AR EERE 12 THRZER - AR
BRI ~ Bl ~ IR AVASRE ~ SRS e - SRERYIRSR - SRR 85 - ROEHL -
HEBM A\ EREERIARG ~ BUEME ~ BE A WAL (Lietal, 2012) « {REZFTHILE
HFRHEAEZR R EIVRZE - SRET ARV RIE R iR 8 E » WEEEZEIE
% > WfS% 1 s > 5 26 REEIZEETH -

= [EEER

RS2 BB AR BN A LTRSS - E AR S 2 B
SR B EHG T2015 (IDEAX ESHRAI RIS FAIIH @ Bt G R
HIRISE SR RS » AAFAEES LB S AR AL > Bt 171
55 ~ GBS 49 5 > 4EEF 230 £ HIRIERNE 2 (5 > SEETARNS 228 Sk - SR
SHEHRSBAIE  ErPA 198 EERIBAIE - FEASOEE 30 % TiEa%EY
o WIS EASSEEINE 121 FEk - A 77 SRl R E A -

(—) MEERER
AWt Fest G NS - YAl ~ Fik - BIHIRO - BSTEE e ey
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TR HEEROR 1 2R 5 For - &SGR - MEEB AR - Bk
127 N> S ANEHY 56% 2Pk 101 A > (SEl NEHY 44% - HigR 1 AfH1 > 4K
G > DB ARERS - fHE20 A -

® 1 [EEMEASET R

(el ] L8 &E
NEL 127 101 228
Horth 56% 44%, 100%

KmAGAET R MGHEES AT Ry 1 25 BEBA T 67 A i Ny 29% 5 26-30
% 38 A\ 0 HEESAEY 17% 5 31-35 5% 43 A HEEAEHY 19% 5 36-40 5% 20 A >
BB AEIY 9% 5 41-45 5% 27 A > G2 AT 12%83 46 5RLL E 33 A S&EA
Y 14% > FB52 2 AIA1 > ARMEEHE - DL25 BRCU N ABuRZ -
2 O GFERSETR

FlE |25 BRLAT | 26-30 5% | 31-35 5% | 36-40 5% | 41-45 5% |46 5RLA B &

ANE 67 38 43 20 27 33 228

[=pagsn 29% 17% 19% 9% 12% 14% 100%

HHGEEREREEER AL A« RIE 132 A S2E B 58% @ E48 87
N SEEARE 38%ECAREEHATES 9 A - SEELABHY 4% - B3R 3 "H > K
REEHE » DIRIEANERS -
® 3 [HHEEERIL TR

BRI AIE L o > HElES =T
N 132 87 9 228
Horth 58% 38% 4% 100%

ipdatts - MGEBAFRS - & (&) LUN 18 A S8 ABHI 8% X
BORER1SS N i N 68% 5 iHA- 42 A - il ABHY 18%Ed{H 1 13 A -
B AR 6% > R 4 5K AREGHE - URE KREAB®RS -

x4 WHEHERESEE

AEEE | eHR@ELUT | KB RE fEL WL =i
N 4 18 155 42 13 228
Horkb 8% 68% 18% 6% 100%

MRS T b MEER ANFR R B TR ST A G ARHY 22%
BER R 54 A SRR 24% 5 AS0GEE 30 A0 HEEABEY 13% ; BSERHE
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fin 39 A - HEELAEHY 17% : FilEal (ICT) 25 A S A 11%81E55T 29 A
SR AEIY 13% 0 fiF 5 T T%D AR GHE - UBsEa R AR -
*S [HWHEEEE SR

Eiieri (B TEFSR| mEER | A E | BIENHEAM | EHlR | 56t | &5

N 51 54 30 39 25 29 228

Horkb 22% 24% 13% 17% 11% | 13% | 100%

(Z) HEER

B/ (reliability) (ZEUEHE2EM SROVFTHEE - B RNEEGES - 201G
& ~ EAETE ~ PT-HEEHAE—ZUZE Cronbach's o (& {%%(5F - Cronbach's o {4%{
BRI ZZ B TER AR MRS - — RS o KR 0.8 FoRNE—BUERET » a /0
172 0.6 E] 0.8 1 REIFRELT > MIER 0.6 R E— 2=  (EEIEE M > Cronbach's
o B/ DERTY 0.5 FEFEARY 0.7 (Nunnally, 1978 ) - AHF5EAY Cronbach's o (B
Ky 0.963 » DIFEAE(LIE H Ky 4EHY Cronbach's o fH £y 0.964 » RN B —E MR EE -

Ei N ﬁ*ﬁnjﬁn%

RWHFEER A LSRR K. VSM #E7T75388 » I LUMEE S Sz SVM-RFE A EETERIZE
HY » HesRIAERIZEHUT A R FEHURHIRA SR MRF A REER AR E R
758 DALLE s SRV AR RERS - fEILER A B B M i = 04 -

— + SVM-RFE ZRI%ERLT %

AR SR B RN O 5% (SVM-RFE) (UR45ROSIU/75% (Guyon,
Weston,Barhill, & Vapik, 2002) 53 SHESS RS B L FTDLRTR 5 B
EARE B E R RIS T+ TS S R 5 S - SEELEEE SVM (953
SUSSIS5% - G SVMREF (L E S SO 74198 (Harieisn, Farquad, &

Shabana, 2012; Lin et al., 2012b; Zhang & Ma, 2009 ) °
SVM-RFE T # HAEst B HSHERERVEERE (Weight Vector) » fREGFTETE

HH I R () R ERF R - (E R n RS - SVM-RFE 2 —{li[RI{& 8 KRS
B - HEiBNEES T RO TG AR R A FRMRIEE A DA

2
”W" » SRR ETIEHE R UM R AR B RUA OB R U AT —F (Boser et
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al., 1992 ) (Vapnik and Vapnik, 1998 ) ( Veropoulos et al., 1999) - (HAEIZEEE (Q32)
FHEISEZ R EPTE - MRISERFHEAE 26 (BRI - BEEAAIE R 13 1 155
Q6~Q31 A E SR [FAR T BB 4wl - MFALGEERE SVM )M Hes(F R rHEEall 4k - K5t
B Ef IR - EAR/ NIREER GRS - USSR © A
Ry 13 K2 » AEEZCEE P REBTE AR EEET - FIEAAVRHEBUELIRR 6 AT

7N ©
% 6 Ll SVM-RFE il B HNZRRAISER R (Q6~Q31) EHHFEF?

Ranked | 13 12 11 10 9 8 7 6 5 4 3 2 1

Q32 | Q24|25 0Qi12]0Q22]0Q21|0Q13]qQ23|qQi15]0Q26]031]0Q29]0Q17] Q28

— - HESERERUTA
AHFE(E A RSES 2 $RAGHURIHEE & B RH4ER T - RSES 2 Z S S B R AL
# Pawlak Fif/BHV K R Warsaw KEEFTFHEE (Predki et al., 1998 ) ( Predki and Wilk, 1999)
(Pawlak, 2003 ) (Pawlak, 2002 ) (Pawlak et al., 1995) » HFZFF2 : (1) Bl ALHIEE
> (2) T GROFEMEE DA SRE IR AEN: - 3) EITEMELIR (reduct) REmitZirs
(core) J&ME -

FEENRFRERE L DREER IR E A B B & - IR
ErEEES SRR EEE M (conditional attributes ) [ 5RJEME (decision attributes ) » [K
I HARRAERRU R NCIBE - AIZESNE (SRR R AR - HIORE B
£G4 WRBHEEG TR EEES C AREMESES D AHENEBTES
Ry {A—ﬁﬂiﬁ.ﬁﬁﬁlﬁ( Q6-Q32)° C=AIIZEZ R (Q6-Q31 )  D=AIZEE[E (Q32)} -

FRHBEMEES  BREETHREEM: C BRI D AYHGENE » HREIEIE R
PR @a@a@aﬂuﬁﬁ% : posc(D)= U C(x)75B] pos.(D) ksl ibelaatE C
FTEfTH 3B U/ C > sESHEDINEI AR — U/ CHEIVERES - TAKEN: D BHEG:
|p0SC( l
v
—U/CEINHSR 2B REREMIEER -

WAR MR T B AU (reduct) RFFAZL (core) BEME > LS ZIRTE
MR/ NS ARSI RGBSR ST BAHEERE - NG —(EREE
PERYE SR HIE > B T it —(E R a iy SN > o] DURHE —(ERIFEME a

B C IS EE R © 7 (D)= » FOEGRTENEC T > RESIREVIEIAZL
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%% » BEEEH C FiEANIEEEGEEEE - MSEE » Allb—kFEE a2
ZERHT > FTLIBER 5 (RICE IR - TR IEVAIE » SIRGRVE IS GRIR R
(S - BB T ER S ¢ o(C,D)="¢ (B)=reD) __7eD)
7¢(D) 7c(D)
FTA&IEEGINA X (IRED  fEFTA QS S hEERN BN ) ER Mz O BEES
ZLBEEGTLE RS T ENREEEEBIENES - EER > TR ER
NEHESTETEHEIER - AR OES SRR AR RS NYEES S
M OB RS FERRE N - SRS BB -

MEA AT s R B IILARS(E - 35 R E k> R InAMESE1R
&L - AT EZLL Likert T ER R ERHETIFZE » RILE R FInLARE
HERE G THHAE S ERIER o AFRZTHCES RSES 2 $A1THS - Bt ARTA RIEE1E
FoRSREN: » B im A AQUREEL (Reducts ) DUEALIRES » AR FEEHEE
74 (Exhaustive algorithm ) ~ 5 {E&JfEE K 10 (HLIEEEETIHSELLEL (Baycan et al,
2012)  ZR1& DAPTEE A AR Gl TS SR B DU AR LB M - (E R EIVATRESECT -
FrEAZ O BERE S AR E > o] MRIB R TR KSR S EZ LB EE - It
Sei OB ME RN R BRSRIN 2 - i OB /D T F R LR s B 11 o
RRAHERZR -

RS EIESES A IIGRFBIER Q6-Q31 » JSREIERy Q32 » 315 228 &K
RELEEE 5 [FRIAEANEES - W05 7 Frs 0 stEE AR E BT E
AR A DEEHOEMES Q9 ~ Q15 - Q17 ~ Q19 ~ Q20 ~ Q21 ~ Q24 » {i¥ 26 JAMKF:
J& MRSy 7 TEARZ B JRED - B RIE R EAVRASERE 5 Q9 - Q15 - Q17 - Q19
Q20 ~ Q21 ~ Q24 % 71§ -

®7T MHESHNEES

(1-5) Size Pos Reg. | SC Reducts
1 9 0.978 1 {Q9,Q15,Q17,Q19,Q20,Q021,Q024,Q026,Q30}
2 9 0.978 1 {Q9,Q15,Q17,Q19,Q20,Q21,Q22,Q24,Q029}
3 9 0.978 1 {Q9,Q10,Q15,Q17,Q19,Q20,Q21,Q024,Q28}
4 9 0.978 1 {Q9,Q10,Q15,Q17,Q19,Q20,Q21,Q24,Q30}
5 9 0.978 1 {Q9,Q15,Q17,Q19,Q20,Q21,Q23,Q024,Q29}
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= oEER

AWTFE LA TS CART JEEEA R BEHREIERME SVM 3 Has(E Ry 575 > TR
Pk SVM 73 H AR M HI = ZOR S RE

/ / /
Maximize LD(a):zai —%ZZyiyjK(ii,)?j)aiaj (18)
i=1 i=l j=1
!
Subject to Z a.y, =0 i=1,.,1
i=1
0<a,<C i=1..1

K 2 Ikt & A m & X MIGEFIVEISRIA & 5, FEEEYAZ L eE (kernel function) » Ft
AR O e E (Radial Basis Kernel Function, RBF ) 41| -

2
[yl

2

K(xl.,yj)=exp ,y >0

Y (EEERREE Fy 3/~6/n > n Row i A SBEHI(E%L - 5m A EUE 20 {IH - RIJA[EEE v
Ky 0.15~0.30 Z[H » AWHFEERF v=3/n » Rzl C [HeE Ky 1 0 &1L RAF 5 1.0E-6 »
£RH 10-folds A2 H E5RE o TN K i(FA bl s #8128 AE & — (I B A FE Y — 2R
R ( Quadratic Programming ) » AEHZEER ] Platt (1998) IS E/MEB(E (SMO)
JiEF R > AGAE windows XP/7 3255 - £RF WEKA 3.6 hiRESHEL T » [HE 7 A RFEAE 1
P IR E R TR A — 9 i/ N T e R I RS - e RRE T AR 3 0504
IOLAfF - 44 25 (0 R RERR B PN B0 A B SR — R S i (> SMO PR AL IR 22 i
/b HEtE#E Ry (Platt, 1998) -

FEIHY CART JEE 74 E DUSHEET BB RSB IF AR HIEr =X - #EE—
i ABY SN E > EEEEE T EER - WETL—E AR RS HERAE
—ETEEeFZH T RSN - BEEEAR MBI RIE - BTSSR LHEIT
7 > CART DIFERGHH SR BEEARRBINIKE - B E)TE  B—miE—E
TERRENEL - MERDE 59ERHY . N A7 PR R B A SR E R 1Y 75 ) > /&
B EMERHARIILMERS - HiZF2 (1) stRE—(EEEEEE TR ARV ER S (2)
—{[E FE P ETREY SR R A S L ERHR A E IR R (SECEIERIVELE]) - JIkEsRAY4E
LR B A RRRIEERE » 3) F—feflE—EEETR: - MElRIsFEN T OF
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Eefie) A R B RS SRR R i 7 5 ) MR BT AR NILAME RS - CART £
1B TAEEIE A BN oy S TR R BE SR BRI SRS > Ry E 5 Y - mIDAEA
TR HTHERGHE R - JAEEHE R SRAHE R R B [F—RE LS - (HEEVERAR
[E] o AN St i —(EED L 2R s BSOS &R 5 i RAY B RS P R R L 2 A
EIREWTE o B THECROASREIEVEAME - vTDAERFIAC A B3RS (crossfold testing ) » i
JRAE R SRE R I B8 (R 7R N &R » 0t ] DAReE T —(EEE Y
i EG I RO - HP—EFEESEFIEER - HEAi N-1 #HFEE8E
TEINGRE R} » BEEAVEETIEE N ZETT » 455 80R © BHE N KW P8Rk ZE
JFaatE G ER R B AR E (5T (Lewis, 2000 )

AWFEASBIERH CART JEEVE > IEI7 /A 0] DU EERIER DL e SRt in bA oy
1 > 1E window XP/7 EERSIRET - {H FHAVEESE £y SPSS Clementine 10.1 » ABHFTAYAH{EE
BUHAZERRE (Q32) i AE R BRIz R (Q6~Q31) » i AN E R RE Ryl S S 8
JHEDE Ry CART » 1 10 TR G B8 T BEILac SRt » W E AEER » DUR

BERHET TGS S AE 1 EREA -

AT ERESY - FFRIZEZRHEL (Q6-Q31) FE &R ~ SVM-RFE ZEHUR &R K
THEGRERURERME BBILER » FEERERIINT N SVM Z@IHSBETAEER
(Q32) Hy73 ¥ » HEEFAFE 8 fiyr > HHERATAL - (1) FIHFTE &R stEAE R E
HIBIZEZ R > ZERENS Ky - SVM (87.0% ) >715H5 (86.77% ) (2) FF] SVM-RFE
FHURER SRR EVRIZERFEOT I - AR S (88.12%) >SVM
TYIAZERER (87.0%) 0 3) FIFIMSEGZAURER » s RIZEEEMRIZER R
PRI IS (94.12% ) >SVM 73 JHAEREE (87.0%) ©

I FTE ER R SHE R T AR R 2 TSR | HHEEZR
B BAEMES (94.12% ) >SVM-RFE ZHUpBEERERS (88.12% ) >FA &R HAEE
& (86.77%) o 2> SVM 538774 » MHEEGZHU BAEMES (87.0% ) =SVM-RFE %<
BT FAAERERE (87.0% ) =FrA &R EEEE (87.0%) -
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Study of TiO2 Nanoparticle Doping in
Coconut-Shell Carbon on the Properties of

Super Capacitor
Shi-Mian Chao”, Chin-han Lee, Kuan-Yin Chen,
Teen-Hang Meen

Abstract

In this study, addition of TiO2 nanoparticles into coconut-shell carbon with
conductive carbon black were used as the electrodes to investigate the influences on the
properties of super capacitor. The composite carbon electrodes were further treated by
rapid thermal annealing. The super capacitors were measured by field emission scanning
electron microscope (FE-SEM), electronic data systems (EDS), cyclic voltammetry (CV),
charge-discharge and photo-luminescence (PL) to investigate the differences between the
electrodes with conductive carbon black doping and TiO: nanoparticles doping, and the
electrodes treated with and without rapid thermal annealing (RTA). According to the
analyses of cyclic voltammetry, the capacitance without TiO2 nanoparticles is 73.104 F/g
by scanning under the rate of 25 mV/s, and could be improved to 96.54 F/g while TiO2
nanoparticles doped in carbon electrode. In addition, the capacitance of super capacitor
could be increased to 171.28 F/g under heat treatment by RTA.

Keywords: Super capacitor, TiO2, Cyclic voltammetry.
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Magnetic Properties and Microstructure of

(FePt)1xCrx and (FePt)1.xCux Thin Films
Chi-Yang Shen®, Chung-Cheng Chiang, Huang-Wei
Chang, Fu-Te Yuan

Abstract

(FePt)1xCrx and (FePt)ixCux thin films were deposited on quartz substrates by
high-vacuum RF sputtering. X-ray diffraction patterns show that addition of Cr or Cu
results in the suppression of the ordering transformation process while annealing
temperature (Ta) was lower than 700°C. For T. = 800°C, both the Cr- and Cu-containing
alloys complete the disorder-to-order phase transformation within 20 minutes. After
annealing at 800°C, very high coercivity of 12 kOe was obtained in FePt-Cr thin film. On
the other hand, the alloying of Cu was found to increase magnetization. Microstructures of
the thin films were studied from TEM micrographs. Large grain size and grain-boundary
precipitants were observed in 800°C annealed FePt-Cr thin film. However, grain size
refining was found in Cu-alloyed film. The AM curves were used to investigate the
intergranular coupling. The AM values decrease with the increase of Cr concentrations.
Whereas, the AM values increase with Cu concentration. It appears that the alloying of Cr

decouples the grains while the addition of Cu results in strong exchange coupling.

Keywords: FePt film, fuse quartz substrates, Cu-doping, Cr-doping, Magnetic properties,
Microstructure.
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. INTRODUCTION

L1o FePt has very high magnetic anisotropic energy (7 x107 erg/cm®) and remarkable

chemical stability, with which it has drawn considerable attention in the past decades. The
potential application of Llo FePt includes magnetic recording media, perpendicular
spin-valve devices, spin current related devices, bio magnets for dentistry, nano-particles for
bio-labeling, etc [1-12].

Hard magnetic properties of a FePt alloy or thin film is determined by the degree of
ordering and microstructure[1-11]. Well-ordered FePt has very high magnetocrystalline
anisotropy, which largely increases the coercivity in the most cases; however, the remanent
decreases by about 40% in the cases that the grains has isotropic orientation. Controlling the
microstructure and introduce soft magnetic phase to achieve strong exchange coupling is an
effective way to improve hard magnetic performance. It has been reported that by
multilayer deposition and rapid thermal annealing, microstructure of Llo FePt grains
embedded in soft magnetic Fe3;Pt matrix can be formed and the energy product reached a
very high value of over S0OMGOe [13]. It was also reported that by introducing a Fe top
layer on L1o FePt layer, energy product of the films can be increased [13]. Grain refining
[14] and element adding [15] were reported as effective way to enhance energy product of
the L1o FePt films through strengthened the exchange coupling between magnetic grains.
On the other hand, L1o FePt grains can be decoupled by microstructure engineering. Grain
isolation by oxides, island-like morphology formation, and top layer diffusion were reported
as effective approaches to decouple the magnetic grains, leading to independent magnetic
reversal [16-19].

In this study, we reported on magnetic properties and intergranular interaction of
FePt-Cu and FePt-Cr thin films. The addition of Cu was previously reported to lower the
ordering temperature of FePt [20], and Cr was extensively used in Co-based magnetic
recording media to lower the intergranular coupling. The addition of these two elements in
FePt films results in different magnetic feature and magnetic coupling. Crystal structure and

microstructure were reported in details.

Il. EXPERIMENT

The studied FePt based alloy thin films were deposited by sputtering system. The
background vacuum is better than 1 x 107 torr. The working argon pressure was fixed at 10
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mtorr. Thin films with thickness of 50 nm were deposited on a heated fuse quartz substrate
and the temperature was lasted for 10 minutes after finishing deposition. The in-situ and
post annealing is performed in argon atmosphere at 10 mtorr. Quartz substrate prevents
interfacial diffusion during high temperature deposition and ensures stable chemical
composition. Annealing temperature is set in the range of 350-800 ‘C. Composited FePt
target made by a high purity iron disc overlaid with high purity Pt foils. Binary composition
was adjusted by either tuning the position or the size of the Pt foils on the iron disc. For the
preparation of FePt-Cr and FePt-Cu thin films, FeCr and FeCu alloy targets were used.
Composition of the samples was determined by energy dispersion spectrum (EDS). Binary
composition was confirmed as FessPtss. Crystal structure was analyzed by X-ray
diffractometry (XRD). Magnetic properties were measured by vibrating sample
magnetometer (VSM) with maximum applied field of 2 Tesla. The intergranular exchange

coupling was investigated using A M plot. The samples were ac-demagnetized before

isothermal remanent magnetization (IRM) measurement. After IRM characterization, the
samples were magnetized at magnetic field 7 Tesla for the following dc-demagnetization
(DCD) measurement. The microstructure was studied by transmission electron microscopy
(TEM).

1. RESULTS AND DISCUSSISON

Figure 1 shows XRD profiles of the FePt, FePt-Cu and FePt-Cr thin films deposited at
500°C. Binary FePt film shows not only fundamental peaks (111) and (200) but also
superlattice peaks (001), (110), and (002), indicating the extensive chemical ordering. The
superlattice peaks in FePt-Cr and FePt-Cu samples are weaker, revealing the suppression of
ordering transformation. The suppression seems more serious in FePt-Cr thin film. It is also
found that the addition of Cu and Cr has significant effect on onset temperature of ordering.
For binary sample, the ordering begins at around 450°C; for FePt-Cr, it is around 500°C; for
FePt-Cu, it is as low as 400°C. The gradually strengthened intensity for superlattice peaks
with increasing annealing temperature indicates increased degree of ordering. As
annealing temperature increases to 800°C, three series of samples are well ordered as shown
in Fig. 2. The diffraction peaks increases both in number and intensity. Reduced width of
the peaks signals large grain size resulted from high temperature grain growth. FePt-Cu film
shows fewer peaks, inferring a non-isotropic distribution of grain orientation. Comparing to

the binary sample, diffraction peak shifting towards low angles is found in FePt-Cu and
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FePt-Cr samples. This general peak shift indicates the expansion of unit cell, which could
be related to the substitution of Cu and Cr and different residual stress of the films induced

by individual ordering processes.
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Fig. 1. XRD patterns of different compositions annealed at 500°C.

vy 1-FePt
<
on oy -FePt
v
Q v .
c
S v . v
3 W v v vy FePt
—
©
=
z (FeP,., G,
C
9]
Qe
£
(FePt)95.62Cu4.38
Y N
L 1 L 1 L 1 L 1 L 1 L 1 L
20 30 40 50 60 70 80 %0

20 (degree)

Fig. 2. XRD patterns of different compositions annealed at 800°C.
Fig. 3 shows the hysteresis loops of the FePt-Cr and FePt-Cu thin films deposited at
600°C. FePt-Cr and FePt-Cu thin films show higher magnetization but smaller coercivity as

comparing to the binary sample. The magnetic properties of the Cr- and Cu-added samples
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can be related to the suppression of ordering as mentioned, which results in incomplete
magnetic hardening. The virgin magnetization curve of the samples shows large initial slope,
indicating significant magnetic rotation under small magnetic field. This is consistent with
the low degree of ordering. For the samples deposited at 800°C, higher coercivities were
obtained as shown in Fig. 4. Interestingly, FePt-Cr sample shows the highest coercivity of
12 kOe and the lowest saturation magnetization 550 emu/cm’. Cu addition sample has the

highest saturation magnetization 1050 emu/cm® but lowest coercivity of 3.7 kOe.
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Fig. 3. Magnetic hysteresis loops of different compositions annealed at 600°C .
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Fig. 4. Magnetic hysteresis loops of different compositions annealed at 800°C .

Figure 5 shows the dependence of coercivity on deposition temperature of the FePt,
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FePt-Cr, and FePt-Cu samples. It is clear that at annealing temperature below 700°C the
addition of Cu or Cr results in relatively low coercivity as comparing to the binary thin film.
Coercivity of the binary films increases to a saturation region in the range of 5 to 6 kOe
when annealing temperature reaches 450 °C. For FePt-Cr samples, the coercivity sharply
increases over the binary sample and reaching a highest value of about 12 kOe when
annealing temperature is higher than 700 °C. On the other hand, the highest coercivity of
FePt-Cu samples is about 3 kOe even at an annealing temperature of 800 °C. However, for
the samples annealed at temperatures below 500 °C, the coercivity of FePt-Cu is higher than
FePt-Cr and the binary samples. This indicates the addition of Cu facilitates low

temperature ordering, which is consistent with the reported results [20].
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Fig.5. Dependence of coercivity and annealing temperature in different compositions.
Figure 6 shows the magnetization at external magnetic field of 2 Tesla of the FePt,
FePt-Cu, and FePt-Cr samples annealed at different temperature. The magnetization of the
three types of films decreases with increasing annealing temperature in the region of 400 to
500°C; then stabilized in the region of 500 to 700°C; and decreases again in the region of
700 to 800°C. For the samples with annealing temperature below 700 °C, FePt-Cr has the
highest magnetization and the binary samples have the lowest. At temperatures higher than
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700 °C, FePt-Cr shows the lowest magnetization. Comparing to the structural results, the
decreasing of magnetization in the region below 700 °C can be attributed to the increase of
degree of chemical ordering. Extent of ordering in the region of 700 to 800 °C remains

similar, which indicates the further decreasing in magnetization is resulted from other

reason.
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Fig. 6. Tependence of saturation magnetization and annealing temperature in different
compositions.

Intergranular coupling of the samples were studied by AM plot [21-22]. Figure 7
shows AM plot of the binary samples annealed at different temperature. The sample
annealed at 450°C shows a positive peak, indicating a strong exchange coupling between
magnetic grains. When annealing temperature increases to 500°C, the height of the peak
slightly decreases. As annealing temperature reaches 600°C, lower positive peak followed
by a negative dip is observed. The results indicated that the strength of exchange coupling is
weakened by high temperature process. The higher degree of chemical ordering results in
smaller difference in magnetocrystalline anisotropy between grains, leading to reduction of

intergranular exchange coupling.
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Fig. 8 shows AM plot of FePt, FePt-Cu, and FePt-Cr thin films annealed at 600°C.
Distinct intergranular magnetic interaction was observed. FePt-Cu films exhibit a sharp
positive peak at applied magnetic field around the coercive point, indicating a strong
exchange coupling between grains. This magnetic coupling aligns the magnetization of the
thin film at a magnetic field well below the coercive point. Strong intergranular exchange
coupling is crucial in enhancing the energy density of the FePt-Cu film. In contrast to
FePt-Cu, FePt-Cr films shows a deep negative peak, denoting a strong magnetic decoupling

resulted from strong magnetostatic energy. Demagnetization occurs at a very small
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reversing magnetic field. The decoupling of magnetic grains is essential for magnetic
recording materials.

Fig. 9 and Fig. 10 show TEM image and corresponding SAD patterns of FePt-Cu and
FePt-Cr thin films annealed at 800°C, respectively. In FePt-Cr film, large grain size
distribution is observed. The grain size is in the range of 50 to 200 nm. The grains is
partially separated by boundary phases. The corresponding SAD pattern also indicates
complex precipitants which might be non-magnetic. The microstructure of large grain size
and partially grain separation magnetically decouple the FePt grains. FePt-Cu thin film
shows very small grain size of about 10 nm even after a 800°C annealing. The observed

grain refining is consistent with the results of strong exchange coupling.

(b)
Fig.9. TEM image (a) and SAD ring pattern (b) of (FePt)ss.65Cra.¢s thin film annealed at
800 C.
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(b)
Fig.10. TEM image (a) and SAD ring pattern (b) of (FePt)ss.62Cua.35 thin film annealed at

800°C.

IV. CONCLUSIONS

At the lower annealing temperature of 500°C, the addition of Cr reduces ordering

transformation of FePt; at high annealing temperature of 800°C, the addition of Cu
limits the growth of FePt grains.

Addition of Cr reduces coercivity at annealing temperature below 700°C. As the
sample annealed above 750°C, coercivity increases sharply to 12 kOe.

Ordering of FePt-Cu takes places with 400°C annealing, which is about 50°C lower
than FePt binary sample.
The saturation magnetization of FePt-Cu is found higher than FePt-Cr.
With increasing annealing temperature, the intergranular interaction of FePt binary
thin film evolves from strong exchange coupling to decoupling.
The addition of Cr decouples the magnetic grains; but the addition of Cu leads to
strong exchanging coupling.
There observed some precipitates appear at grain boundaries in 800°C annealed
sample of Cr addition.
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On the Spirit of Painting in Su-Shih Poems:

Take ""Bamboo" as an Example
Meei-Ling Jiang”

Abstract

Based on the painting philosophy of Su-Shih collections of literary works and his
commentaries in paint, takes "Bamboo" as an example, this study inquires its spiritual
connotation, the contribution and influence of the development of " Song's painting style".
It discusses the artistic nature to reveal the value in Chinese art history.

The conclusion is that the Song's paintings had created the esthetic concept after the
universal ordinary rules were found, and Su-Shih searched for the truth by meditation and
setting the esthetic standard in the painting philosophy by character, aspiration, and
disposition, etc. It explores that Su-Shih with the philosophy of the "bamboo writing" led
the "literati style" to be prosperous. He emphasized the combination of human and the
object, and united the human and the nature into one.

Keywords: Su-Shih, Poems, Bamboo writing, The painting philosophy.
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Analyzing Cooperative Advertising Model

under Channel Co-Opetition
Yu-Huang Huang, Yu-Hua Lin", Wen-Bing Gau

Abstract

Recently there have been many revolutions in the marketing distribution. The
appearance of superstore and the chain store changes the leader position of the
manufacturer, and hence these intense the competition among the channel members. After
these revolutions the manufacturers, the up side of the marketing channel, not only need
anticipate the reaction of the retailers, but understand the interest of their own retailers to
gain the maximum of benefit. In this paper we develop a generalized model by employing
game theory to investigate the optimal cooperative advertising participation rates under
introducing the conception of channel competition and product differentiation into
cooperative advertising. It shows that product differentiation benefits manufactures at the
same time hurting retailer. It benefits retailer while advertising effect has more powerful
effect on market demand. Finally, managerial implications of the results are derived and

some suggestions for future research are offered.
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=, © Messinger and Narasimhan (1995) 5 #BE& A% 2 FEHOME F145H8E 0] o7 R LG pg oE
( Manufacturer Stackelberg game, MS ) ~ 4= EHEpG4H2Z (Retailer Stackelberg game , RS)
EAFE B Nash ( Vertical Nash game, VN ) o EZRHA4IT
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