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Abstract

The management of “ Campus Biotopes”~ environment is the most effective method to
maintain the biodiversity and ecological balance in the campus. On the other hand, the campus
with Biotopes is also the best place to carry out nature conservation education.

By interviewing 12 experts and scholars and investigating 12 elementary schools on the
spot, it was found that the campus environment which was consistent with biodiversity and
suitable for environmental education should possess the following 4 conditions: (1) building
the diverse biotopes environment; (2) growing indigenous diverse biological grasses and
nectariferous plants; (3) taking low management measures; (4) implementing environmental
education.

A 12-experts panel Delphi questionnaire survey on the environment indexes of campus
Biotopes was conducted. There were 60 indicators, involved in six categories being built : the
policies and implementation for sustainable green campus, wilderness observation area, lawn,
flower nursery garden, arbor and bush bosk, and waters (inclusive of ponds and rivulets).

Overall, these indicators being set up was expected to guide that schools could plan a proper
proportion of area on campus to set up the biotopes for various creatures, and could grow diverse
biological grasses and the indigenous plants that could lure birds and butterflies. The schools
should also take low management measures (such as reducing the frequentcy of weeding, fallen
leaves being properly swept, trying not to use pesticides). If the campus was surrounded by low
hedge walls, the living creatures would be naturally attracted.

For the environment of waters in the campus, the circulation of water was very important;
meanwhile, a certain amount of diverse submerging, floating and emerging plants should be
grown; moreover, the porous water environment would benefit the survival of aquatic creatures.

The schools ought to specially assign one or some workers to record and maintain the
biological resources of campus. The teachers should imbue students with the concept of
environment based on the biological resources of campus, instructed them to take good care of
various living creatures, and jointly safeguarded the environment in the school yard, in order
to avoid overfull disturbance the creatures in the campus. With the measures mentioned above,
it was believed that campus management would surely make schools become the best place to

implement the environmental education and were the good biotopes.

Key words: Biotope, Environmental Indicator, Environmental Education, Campus, Biodiversity
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Abstract

Occupational safety and health in industries significantly affects the health of employees.
This research based on OHSAS 18001 of British Standards Institution, a Delphi panel of 18
members including government sector, academic and research units, companies, certification
companies and private sector was invited to take on a questionnaire investigation. Finally ~ an
Occupational Safety and Health Assessment Indicators of Various Industries” including five
dimensions and 70 indicators were set-up. 800 questionnaire copies were issued to related
division chiefs and 167 copies were recovered at valid recovery rate of 20.3%.

From the results, 63.8% of chiefs of the enterprises having ISO 14001 were willing to
introduce OHSAS 18001, although only 38.3% of companies did have the certification; though
one quarter of the enterprises still needed certification of OHSAS 18001. The main reason of
failing to introduce OHSAS 18001 was "~ not required by laws” (40.8%), followed by “ lack of
marketing demand” (38.0%).

Based on the investigations of specialists and enterprises' heads, the importance of every
indicator dimension was general evaluated above ' importance degree (i.e. the policy was
feasible) ; easiness of execution was evaluated between ' ordinary and °easy (i.e. both
technology and economy were feasible), all mentinoned above showed that OHSAS 18001 was
further promoted on the companies already having ISO 14001 was feasible. And the indicator
dimention of “ occupational safety and health policies” was the most one among five ones for
importance, easiness of execution, executability and current execution status. On the other hand,
enterprise heads thought that among the four major industries, high tech industry had the most
indicators should to be executed, which accounting for 85.7%; then followed by heavy industry,
accounting for 81.4%. Both light industry and service industries had the best execution current

status.

Key words: OHSAS 18001, Delphi Technique, Performance Indicator, Occupational Safety and
Health
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Abstract

This research aimed to set up the species indicators in biotopes, in order to offer reference for
planning on the environment of campus or biotopes needed by educational administrators and every
school. This research collected data by internet, on-site investigation and depth interview. Then
based on collected data mentioned above, a Delphi questionnaire was compiled. Through three
times of send out-recover-correct investigation, the species indicators for biotopes of campuses
were set-up and categorized into * sustainable environmental policy for campus (13 indicators)” ,
“ pond (tank) and brook (11 indicators)” , “ flower nursery (10 indicators)” , * grass area (4
indicators)” , and * woods area (21 indicators)” , and summed up to 59 indicators. There were 4
ecological key-role indicator species (indicators A), 3 pollution indicator species (indicators B), and
59 environmental education indicator species (indicators C), which were included in the species
indicators system. The weighting factor of woods area was about 24.7%, and the highest one
among all five groups. The next one was * sustainable environmental policy for campus” , 20.4%.
The data collected from internet were checked out by the species indicators system which was
set-up by the study. The appearing percentage of 19 botanic indicator species, pollution enduring
species, got to 93.1%. The appearing percentage of 28 indicators animals, butterfly, got to 83.3%.
According to the result of this research, propose intending to carry on the school built in biotopes in
the campus, can from importance high, the should carry outing high, species survival rate high and
cache build easy indicator is it go on to set about, like this, biotopes in campus build success rate
can relatively high. Advise teacher incorporate this species indicator relevant to study field also, can

really implement this indicator even more so.

Key words: Campus Biotope, Species Indicator, Indicator Constructing.



Rl A PR T S AR B JE 61

E =
IR T

ERERR TR - NFEER R A 28 B 0 A TG SR IR A - EERBA (2000) 1Y
IFFess g BIRIR A S IRAR 5B T BRI B B MG HERE o BRFOREBETR Tl
ARIRBEHERECE Y > BT EMER SRR EE B REEENRET
(FRBA%R » 1999) © Carol and Boulton (1995) & & & EALAFFERY T 20 - Buds i RERR #1224
1TREEE RIIEE - PREAER (1996) IRFFEHE AR B R A2 3 v {56 (] 22 58 fe i A fE & Al
BISE Y MR IR - R HAEH LT - BIEEY 2GR EIRENRIRREIIIGE -
FAf5E (2000) FIRFFEHE AT AR R ABEBEEE R - BB - Y - B2V (FR
BERI R M ENEBINIANS PR B E N EEEES (A E ARE - i RiA
KHZEERG > EZEERRYEEE A ENEE - AR REERE R R TEF
EIR ARR SR » AR A IRIREE TR AT » SRR A A M e B RE A SO A oK
B4 (Nichnls,1990) o 1£ 1A TC8 4 W f U RERBE T » B{EME S E2E AT - 2
A AT DU AR TS R BI MR IR t  TR AR FRAGR - BEEREAERER Y - WA NS
et e L AREUTEER ~ LAY R - RAEGEENEY) - B E K BRNEBREEE - ZWEsr
A~ EVIERR I AR R A AEEES - WREE R EYIZ R ~ IREIEE ~ £ EE
FIDIRE » G ACHT AR FEIRFRE A8 v DT TIR R B0E (MRERSG ~ 35/ 4% > 2005) > L 3AsCRik
TEAEASEREA T I R A R B -

A CE S R T e Re iR A A B H NIRRT B OR B L TR - Y
TEMHER) [ ] 09858 - R4 ] 1% & I AR BB R B R U5 1k
EREERAD NB TR G RIRE T » (I EMER (] DLER (it 8 A V)P e i et i i
EHEREE - B4 YRE B BTERVATETEE F o DUZEER A2 MR E R (BT ~ A
A% » 2006) © BN S RERHBEELAEAIEE  HREETEYmNE > HlE
AT BEAEREENS - EEMAEREASE T EEEERCEERE B
FIRBIM S » A& E R L 2 M REREE (SR8 » 2001) o

BRI (2005) (IR 52 48 HiAE Boie R A PR HIR BE A W KT A » — BB gt IR b
TRAGFEMZ AR o Nt FHEERR AR A B H SR E W AT A
(M BABRER R IOR 1T B A= PP o SRS (2005) BRSO R [ A= My B B 4 B A A R S ol
KRIFFUCAE LT - TR E SRR 2 2 ISR eI EEEERE
TEERIBE R EIET > gEE S YRR E S « BRI TE A S TR FehS
R AEEREMET - B AT AR e » RIGESSHI g LR e S E
FlE > VERBETBEEE R o

KiHgeF B HIUE R E AR R A Y B EEE - DUR SR R A e S i 2
% o By T MR R A Bt iR AR o ARG 2 BIL ~ o~ B~ R 146 FRER RS
IR E 2 A REREYIE R » EENT R e th P s BB R -
& BT R BRI RS A YR 2 B BT E TR T A A R 12 Pl Vg



62 EErPEH RS - BRSO

ST BRI » S A BRI B S S BB T o Btk DR TE
i A REE - B A VIR ST ~ SRR AR R )~ EREREEE 12 (1A 0 ETEIE
iy R BT - DI E A VR R b 1 A RHE R A Bl P B R AT R 2R
TR R 2 77 - R ERIAT

— ~ PR P YRR

= IR A YIRS E R IR E S BRGNS P o A e

R o

=~ IR R IR R P A RS R B RE ~ P R K SR B R T
o
~ SR SR P A L PR AR (2 A R o BB o B HE AR

~ St A O B Ve e BRI R 2 A o

~ A Rk R I B P B PR AR AR YRR A A7 S R 2 T3

)

FHE

N
e

B\~ STk E R

AR o B A R R AR R FTREL R - SRR A P R - IR D R
SEHRE R R YRR AR R A AR LT 35 e e s SR Fi i B R P iR AR 2 A
SCRR -

— ~ EHHIRE R

IRIBRIBI (2005) ZHFFE > RIHIBS R AR R R ER B A /015 ¢ /K AR R BOR B
B ~ A A P IR R W KT ] % [ 3R] RR st AR sl el PR C T 3T
% FEEHIE o

(—) [k bR AR B B e | i i

FHEL R | ESCAR B B e e S A PR A R R S AR B SR SE BRI B B T 1 > P A AR
IREHRREMIRERL -

g T EBORBEE RG] s - RAEEMEE - KRR G ERIFEME - X
Frsh ~ RREAR ~ BRI ~ A FLRKERIENS  FHbiERE TS

(=) VIR REFR Al T 1 5 A

FEPVEHGIRRE R R - AR ) A AR - DRI BRI ~ it - R
[#] ~ PR~ kel (RL) RedRif (SiE) /SR -

F b 3t TR (2005) FABHF T R C A [ A A i R P o 58 /A A [ O
BLEE N ~ SR EPERERE ~ Fbb  BIAR - kit (D) g (BEiR) F-ERmE o

AHHFE LA IR (2005) A 2 Kk ARG R R R B R RO AR B » 70 I i ok T 1



el A PR P S AR B 72 63

LA EER o (HEIEE (2007) BHIRESIE (2005) At 2 1 4 V) R B AR
UIME R BEOET TR - B e R R ) BN - ST - JERI TR
K €S IR R oK ey v e AR AT ) - Rk [RErEER s e | o S5 UKt R
BRI RIS A ) - SO G ORlar R [kt (EL) ~ B8] » I » ABFFE LUK
AR R B OR B B A ) ~ B~ L] ~ PAK ~ UKt (T ) BRI E IR - FEHANE
T A o3 B R A PR FE AT -

=~ YRR R

Gibbons, Reed F[1 Chew (2002) HIBFFEHE HYIREA B & AR ERIT K » (AL - 2%
TEIEYTER e 2 — » Bl AR T R G E s EHE (Chovance & Waringer,
2001 : Schiemer, Spindler, Wintersberger, Schneider & Chovance, 1991) ° [Pt &r ELPN
SHRM TVIRETRIE | 2RV 2 B - YRR B0 T 5% (The Work
Banks, 1995) :

(—) BARAHIEUEE AR R R R ML - CHAREEEITEEEN -

(=) BAREN B AEE o 8RR gedns - EAY s mfiEhadod  ma
DRI

(=) HEEFBEERKBEE -

(I9) ESH FH AR B 2 IR A KE T4 T 2 A= 8 b

R PRI BRFEORE » B~ W - OB B R ] DUVR RS R E ) 2 iR I FR R
KR M IZ A A e HER | HEERETA LU - BRI AUEE (PRIER > 1999) -

P BV PRI - IR DIRE A n] REUMS + ARERHEHEIEYE (FaiF
A) ~ RV (1812 B) RIRAEEIEYE (J51E C) -

(—) ARERBHBEEEDIME (FEEE A) -

ERER BB RS AL E R R T R AR R A G - RN EE TEY
LU R R A R - A R D 8 - nlaefe BB AR R e E « REBR
PERERIUR G BREE U E VIR AL - RIS [ R i A Vit AR - G P
LRl SRR TR RIS IR ~ R

(=) moaEY (151 B) ¢

FHRIEEE SRS > R U TIRE G SRS SR 2 VIR o e sk
MR RAFERIRROTRIEYE » 8 SeJf AR AN B o IR BRI 1Y R R b
(TRIE1EE > 2007) o MR A BFRAIE L (IR A ZE e 2RI LE K ) M E AR
(PIEZRE - AT LA ER B S B R RIRBURR - TR 20 BB i R AR REIR AR B U FR A e o
BXRMGETEAIE 25% )58 TRE R F IS I B AR E B4 42 Y (Chovanec & Raab,1997)
TG HARESE - Hermy and Cornelis(2000) FUTFE & DIFE R ARy fd 8 ~ Wi ~ B8



64 EErPEH RS - BRI

MRS YR E DI E R AR A2 IR B ARWAEYZ RIEER TR [ERES
T | R RIS AR TE o B [ERER RS | HUETES - SRR SR &
refEER AR B (MRS » 1999) - 5R#EF (2003) HURFSEH » RILURES H R &2
FEFHG B RIS S E 2 fE IS R R

(=) BHAKE IS (9 C) -

S R R ) B B B BB DI RS o T B S M B 5 3
W EAEYE T B EIRERE SR EIEYEE B ~ il Ires e~ W 2ok R
o ~ B R 3 SBHETE

AHFe i DU B R BB R A I ~ 7o RS IR A RS = i S
SMEEREE > R PR FR S T 0 (ER BT RER -
BT ik

ATF5E H A AR E AR i 2 AR YRR IEAE - B A I 2 ZRREIE (18] 1 TR )
A HIARFE £ B BR B RE 7 - (—) RS ERIELEE 146 FRBHH/ NVEYIYIREE R (—)
B AR T N R A MR B+ DU R B A« (5) B SER
R IR 2 ~ IR (TS B MR B SR B B, 1 R - DA T
FNE RIS - BURIRBETREE SORRHERE 2V « (IY) FIIHE R EE
ity R B AR A =l AR W 2 AR W F R A o ZEREIE o FEARI SR A B /S Fa i = A i
Hh 2 B ER B PRI SR SR, (2005) E ST » BT AL o AR FEIY RifF7E 4 BR
AT

— ~ MRS AR R

Jeiende bR (L o~ ) MEBEYIE R TR 2 B N
$ 146 7 - B ATSAUEIEYIERLLL excel RAIGHG T 2 PIRE HIBL 2 02 » I APV R
FCEINY - (TR ERET R VIRt BHSE YR - MR i B EAR R o A VIR - A
NEFIER MR - STV AT

I < §1ik7 3.
(—) W7EEsR

BHEf AR R 12 ATEEAS R A AL ~ PR B E R B e R B AR
SRR ~ B opEE S ORH S R~ BRI - LR = REE ] R
Ak ER o FATERRATS ~ PO ~ BT o I R NER R T MR - AR AT
LRI B -



el A PR T S AR B 7E 65

T ﬂk@ﬁ
- %%@%LL%%&%@@%% G —
i —~ | A 3 Ve
% | 2 BB A 27K HI(ED) ~ ¥R
2L Harshas IR E R 376
B Tpmngms| O e
A DA = e ;
“‘ HEH20THE S G
BRE:T b
2R "
i FE
e T %
—> 146FTER R Lgi
)'75'.
TR
BRI
|
o RS
7 45
&3%%%% VSRR R YIRE
B
TR o S
REEA IR i O
1 tRFRZLEE
(=) R TH -

BPFSEE HARIESE H I B SO - B s Bt 2 A P i A % - A8 R
® - KEFXERETEBUGERARER » AERNT S E R RS ~ 3ET K
o EYIRE - R EEAYIISIRIEE - R B AR B T SN IR )
(=) #1775

FZEE HS B ICBOR B PR E A A2 R B BB R B R BT - KU r B R
HIRFR] - R RS R AR BRI 2R B o B EZAERTE T - ARFTR AR
I TR T MR R R B R A o AR o
(19) EFRHREEL T :

BUSTRI » S Aric SR &R E R EARET - SR e R R Y ~ B
B~ HERAIBEES ~ R AN]SRkt B B A PR IR MR R A TSR B o

i
A



66 ErPHH RS - BRI

DR TREHERZ % - BE > BREHEGEANTRIFREGEE » ARFCHIFTEE A) Bt
FAEMAIEREET (B ~ C) EEH T8 » EfT [BEEEE] o REF - HE R EHH
AFRER ~ FHREME MFFSEER » HEET -

A Bl B fHE[FEE : 2X169/(191+191)=0.885

B Hil C fHE[AIEE : 2X148/(191+191)=0.775

A B C M E[FEE © 2X153/(191+191)=0.801

RYJ[EEE P=(0.885+0.775+0.801)/3=0.820

BIZE (S R=3X0.820/{1+ ((3-1)X0.820) }=0.932

H_F b i SR - AR NS s R A =SSR -

=~ WA REERAURR R A V) A

(—) WFFEELR

A SRR KL B NE R T (ZPREEEARNER) - & LB NI
R (EHfi kRS EWEEE ) KEPiiRIAR/ B (BB EEYETRE
BRoll: 22 B L — E AR B R B A TR R B rE s AR B O ) S R B A A )
BEHEG HME AR = A ROt EA BARALRE « VIS PR H B
HE s (eI B R I 12 (LETREK

() WFRTH :

B T IR P B B B R R B B R L )
W SEYNIMZR BB - MR > SRR R B > T
RSSO ] BHKNA LS | | R R R B
BHCHBUIMSOBUIRGL ¢ 2. \ECHRIAE DI RILE - BRSUHCE R AV ERORS I
% 0 3. AHTSHART L ARIE R  BSHEER - AV LRI LR < 4 0
eTHER IR » LUFE SRR (7 -
() ATt

AT - JBIBRA SR - SRR - R RS
IR - SBRRA ST I2  ARTAE T - MR T E A
RH AR » TR - BHEE YA HIRSRISY > MR AR A B
JeH IS A2 P LR L THERRI I > EEBDE PR LM R
AR SR B RBL - LIRS 7 -
() ZERHEFIU T

B > RIARKMREERIRE » (R2E 23 E 2B R TR IR ) 23l
HIALFEBE ~ ATRERINAR T - IREZ DIHIFRR -



Rl AP R T S AR 72 67

VY ~ BESRTEERM R 7ETA

(—) BHIEHE4 -
A FERGH IR S s R 3 (7 ~ BRETBUA p R 4 (LR B ~ A REREIEH K 5
(% - Ik 12 (UKL - fHRE KIS

() WHETH -

FRABRE A MHRA SRR ~ M SEER B b B REY IR S U AR S R - AR
PFEZ s TR TRV 2 PRSI | e - R 7R IR R T 72
MEEERGEEOR ) e - [ER VS | fIRRAREEEEER 2l T — 2 E0)
(AT M E ) IR N EEEIEH DS lfa T — B0+ 2 Tkt (/L) Prid
FEIE ]~ TfEEPrRERatE )~ [P R Fa s | ~ TR fe e | i - (B E ] |
IFHABEEIEEE MG T 2L [VREEEESE ] K [Ea#hA 5 |
HIEH NEEEIRH RS » e T — o Efs » DESEIEE ] MRS -

(=) #1775

fi> R (B MERERE 2 1% - St LUEERER A AR 722 B R R S I B E AR - &
BEKFERER - DEHFREBT - 1758 — I RIEE R - BRI - #Et
SMTAE R > MR OR B R A - TR MIEHRE - BRI EFREREEE M
FER AR~ SEFEHERERARLEIERES © 5 =RIMEET )7 2A0EF [ - =
F=lNE  FEFRERCENAILE > UL RE A - AT 2005 4 11 %
2006 - 5 FH - SERL = [RIFYH R B A -
(19) EFRHRBEL 4T :

KA HR SR th &t TEERERE ) fURFRE - DUREL ~ FEBEL i
TN LR TR R T S BERUIR DO » 5 & R PRI HE T AR BRI 5 ke 70% DL B
FKIE M - HIZoRE I -

o BRI
RS SERS B B DU e T 3T B 2

— ~ SISO B B R R S v [ B P R AR A G R

At T s S SR P g R B R s R E IR K R IR O TR A )
ke TEHl ~ SR RIRE > (CIRIBS IR RE ATV RSB AR IR - BRI A
# (lP) ~ SREE (BY) Soofs (R - BE) FA6 - HhEilrngss
e —fh (RREY) - % (WERBY) 25k () FRTELTRYIRgE & 2 -



68 ETHE PR - WA

3 Fir o ARER BRI IE YR e R ARG R R Y i AS BR A A €0 o AR I
2~ [ 3 AV BV HITE O R E R » WUKEAY BT
BRI ~ VROKIR ~ AR okmh ~ THE S KB ~ IR RCE IR AE Y R Y R TR AR R
W~ Sk~ AT - BB 8B SRR S0P ~ SR KA WK ~ Tk FER ~ D
i)~ RETE ~ gk -

pL CRITEL BT SR R

M

|

i e " £ i
CIfRie) (bl > T .

e ) ot s

P g YR P T P

2 KEEMRYE



TRl A P AR TR S AR B JE 69

...... 4
T

B HR KRR EK
PEEE <.

HREE

........

s
B

oo ¥

- BEWEEE (Sa) ..
g
IR ot

o — SRk TR
............... kil

A JOEEE

K

........ TRk

S EV R

Bt

3

=]

R { .................. s



70 ErPEEREER - BEEREOE

=~ BREHE EH S TR A ARG R

(—) HETEREYIR % AR EEs /5 2

el PR A P eoe AT LR R )7k & & 2B YIRS - Baea - itk ~ &
i~ 1R85~ BOEBMRE ~ Jkith ~ KR EZEEEER LEERE - SReEZENE
TRBEE W PR IRE) AT 2 AP AR R IS P sk B A AR R A - B P R
REBREEREING » A R SE E RO o DA S B A 2 - R Ay
A AT e B L] F i

(=) EEEFRE S A YR B R M el A RBZR y ~ BRI RS 2T a2 B e BB b

AEA AR HES 2

100% (12/12) HI3Z3& ERERERE A B AV A AR R S 2 > LH
TEIREBCE JTTH © 83% (10/12) U234 R R WA VI A R RE P A LA RAUE &
BB BAME © 42% (5/12) W3Zaf& 8 B M PIRL A IRE e &5 2 2l e A TR IENTE
& MEAEZIESRIEN: - 17% (212) (3238 BRIREOETZF A B - PR
BT REE o A2 & R AR R E P B R 1S SR B B 2
Ve - B 7 EBREBEEATRURERSS - Ea] DR RS EAEYI 2 A RS R g Y [
b ~ EARMKRERIRAGR - Ha2E o] DU B R At & TP TR B - R AR
FIRE AL ~ ity - FLAEAERIBE B o She MM ET R IRRERY 1R K Bl 08
J o #EH TR YR AR R B R ARG R - T LR T R L S B - AR
PR S E - R P - (IR T ST ReE R S - P
S SHE SRR AERE  IEHER T RERERUER AL - EVE SRR - (IR E
—EE AV BRI - AR AR Py ~ MR R G2 B R R B A E LA H

HEEREE -

(=) BERRAEME R ~ BREG R U2 IR a2 B e B R B ACH U5 T B fa iR Tk

BRI R 2

FEER BT AR 2 WIS Tl E R TR AN - e A DA A o R 2 e O 1R A
17% (2/12) {13234 S A e e B TR - A — DA R - Hoth
2EfiE (10/12) g TR - ERER B MEYI MBI NE R ~ AL ~ B - I8 I -
% DR L+ BRITRZIPF A5 W R AN K &~ FLE ~ WSIE ~ Wiy - AR kB
V% - DUKAEEIR L« BRRAE YIRS K &~ A ~ tigdia®) R MY
AR ~ IR AREY) ~ PR MR AR A B A an B BRI T o BERT A0SR 1 A
T o

(MU) R 1 AERRELE AR YR » T AR HL AR P3R5 2
EERE T A S ERYIIR - sE ks [BPIEsK - fERERr e ok B DUE R



Rl A P AR R S AR RS2 71

AERERERES T o AR AR ERBRAE RIS B IR AHEMGIRRE - VYA R - T Bdimay
THA AT AR - (R R R 2 R SR IERYRTE T Al ARPEES] - 4 - FHRGER - HATEH
% BIAREEEERE G EEE » B BB RS - 100% (12/12) 1%
HiE H AR AR TR Dy - B A H GBI - £ 1A e SRR RE A
INEEEH = 25% (3/12) HJNFEFE AT LIGE S AMEREER ST » BUSHBUE NIRRT - 7
% 1 fRE B B IRRI AR SR AR © fR S A E Sz AU AR - A
BHIRGI BRI & B » RS EHERT D AR T REEASHER S EHPE 417
Hrr e

# 1 2t R SRR TR

BB AERHYIREIEE RSPz
5 R YRR

RSB E IR

ohdE R B AL & %k & MAE - BERE (2)
BN AL KBR - 28 (2)
B f8F AR 0 5
= TRlEe ~ He (8) °
BokgE KIS RARIR B BEAUCHEET B BCB LA RS R
BB/ B EIES RAE B R P A R e
HESEIA « WHE (7) > BB S
W BE ~ AL U
(6)
M R S R K HIEEEE - Sl  ERE ~ R -
B & (3) U ] L B AL - 17
T GO KRR TR
R R E S —
W @A HAL - st
y B0 RS (R AR - B
& T M (BIAEES - ik
i Bl ) HEBE(EEES - i)
f S (AR ) (30)
ST WM OKAEREPIAITE WE S KR RSP AP RREE S BB R
B VRS OKEEL R R BB (4) MR B BRE A B
FAE ~ K (6) # (9)
HIL B BE 8B BRIEOA - B (2)
Eie s = (4)
W RUERAD - MERR BN BB K Lk S &7 2
il TR B W R BB T BEERE - R
w BWE (5) FH I S R
ik K BBHLT R - ALIG - R
% (13)
W B B - el KEMT ~ ek -

/]

iR~ i (4)

HEES (3)




72 BPEEREER - BEEREOE

Bt WO~ MM B B U RLARRRME SR - SR - MR

B I BEE i DNEE S NRIR S KBRS R NERE S B
o~ HEES - BRI - K\ BNE B FE - AR R
EREEDEMG ~ AL ~ 7R A~ ABPLE KE# (1)

] B~ /NRE - 9fF - FE 2K
e KA LR~ e~ EEE -
54 INBRR ~ KB~ RL 8 B B~ | K
BAA% ~ /N (19) &~ B aF ~
(14)
AR REM - RERE S B Fastar ~ fEfet (2)
BN BEEE (4)
ifa: () WEFEREEEE (BRI : ARBfFFeE)

=~ PR A YR VR AR RS R

(—) TR PIREFE R I 1A G ER

AW Fe R, ~ AR R BLEI P (S A R BAE A < IR - LR ERE M 74
IEFEEE - R ELAOK AR EER BT BOR ~ kit (L) ~ ¥R ~ FEMH] ~ SR st AR I 7L KPR S
FRHEEET 0 - B TE R E - ERDYRERGERIEER - FEASE
FREBEITIRE » R =ZOREIEE HoE R E el A i A st R AR
FKAEMEEREEBOR ~ kit (L) ~ 3 ~ Bl ~ St Rss bRl TR PR e AR e A3t 59
IEHEIE o HORPIRERER A H B AR - R TREE - PIMEEA 5 R G Y R
AL PR 2 Fs

RERE - IO ) < BREE ~ fTHTRE - AR SR REE - Y
TR AL R G A P R I E K 5SS 4.0 » AT TIEREAR I TS 4 -
T E R A YIS G R R HAG AN - & AT THY -

HEE BIPIREEIE M1 2K G » JEBTIEAR 7> - SRR s K RE G el B 5 SO T 7] A B
17 (4.3) » HX R el B i (4.1) - 2K R BRI A (3.9) ~ kil (FL) ~ SR
[ (3.9) » EEMEH > WA /K AR FEERR BOR IR B 5 > I ATRI SRR [ KA R
HBOR ] Mg R R E L JERR RO RAFHIRIR BOREAERE )T 30 A aeE g S =
LY - VIR R 5 R S P A M L e — B - R TR B R
M - ATRE RN BRI RE IR S - MM RE R E i - VIR A 2 715« MBI «
i (EEEE R AEYEERES LML) B0 - JA KRR BOR ) 2R
R > RTRERARBEE - OO E T Wt 7T % - N TA 5
N BATES R



el AV R T S AR B 72 73

% 2 f KRR [ fe R A R S AR A S AP i
felmm R EE W AEE PifEGE B BE MBS £~ H
B OEE TR SRS ERS BE EWR 1 AT
D BE MEH EEF %% 7E E EE

s Ji& d{H
G
AIEMEERE 13 44 41 4.1° X X 43" 058% 034
BR (1) (1) (1) (1)
A (&)~ 11 3.9 X 3.75° 3.8 3.7 38" 0322 026
RGN (3) (4) (3) (4) (5) (4) (2)
fEIH] 10 3.8 X 4.35° 4.4 4.3 41" 0468 -0.62
(4) (2) (2) (2) (2) (2) (5)
Bl 4 37 X 4.55° 4.5 4.6 41" 0313 -0.20
(5) (1) (1) (1) (2) (5) (4)
g N 21 40 X 3.85° 3.8 3.9 39" 0352  0.08
(2) (3) (3) (3) (4) (3) (3)
BRI FEPYS 59 40 0 41 4.1 4.1 4.1 3.9

FE %K p <0.05 0 EEEER - X RAHAAMHBEZAS () ANBTAUREEAIERT
r 3% D B2 H 2B  d ([ERSHEREZ A FHMITE : D-H

o oac IGIEESITIEER © (D+E)2 b: IBIEESITREERS © (D+H)2
c: BB ERIEE=E e EVEBERFIEE  (F+G)2

[ KA BRI BOR | A2 B ~ JESITIZRE ~ AAITIERE (dfE) RAHRATE
(rf) BRI A s B SRR P R BR AR ) R s SE R I B TR 57T
& HRREGINRE @ e B B H A JET T - (EAHEHR A G T « bR 18 R ER R BOR T )
It HepsVIRHEIRHm < EVE SR AL (MEASE 5 SRS E 5 2 B
fi) BaFEGTREEEHIPET - ZoRESME R eI » HAYEE RSB
U Pt 5 A5 e SR TRE RGN > S BITRE IS <R - thisl 2 i T8 B b
I 8T D EEE MR - RS A S

(=) TORIEER A T o S PR RS R

TURPIREFRT A T 2 VIR E I A 1 B SV SR U AE 3.0 DAL - EEREEES 59 THIEHE
BERFHEER  Hid o E R ERENA 4 5 - 205 14 (Wi
)~ 81 17 (Bis E E &) - 188 36 (Mlil) K daff 48 (BHDHIE) : 75 AR IR
H 33 AIRIEE 16 (ka) ~ f8IE 19 (BB - 28 - 8%%) ~ 181520 (85 IR
R~ IR o BEANER 3 T BT AT RIEITERS B - B R s SRR R P R
HIPIREFE ARV E R L LRRARL - thn] DUty Y e B b A RE A BHSRE ME PR PR AR R AR
T R R -



74 BEPEEREER - BEEREOE

HEBTIEEE2RE - AR BOR I A o - JES TS =26 9 Fat T A
mE/DHH RS ] BRI R AVEREE > LGS LY 2 i - ST
FERARRIRZEE | FEH5 T ol Y ) B SH EL A= P R ) DRI o Y R 5 5 T - R i
AR kit (FD) ~ RFLE A - BT R SIS 24 515 [HE/KLr 27k
BRI ]  JERITRER KA RS 16 F51E [8&ka ] TelmmrA - TR RS HIR
5 25 FEiE [ERREY)) ~ 58 27 et T+ fERHEPI ] ~ 26 29 $81F [0 > [(NFE S HTE
PRI o NR R i RAUWIRE S T RE R (A2 50 28 TR TRk ~ 58 30 F51E 118
R~ Hid ] - EHIE A ERI TR SRR 35 fRlE [ESUHE B - 55 37 151 [
A BEFIE AR ~ BT Wi - #E - JOREE - 1855 - BREE ] BT
FERARAE R 38 T [ HUWERED) | + PRI ey o - FESRITEE B S U2 56 53 818 [ 5
fid¥ ) - FESI TR BARRIEER 48 $51F [H0AME ] -

2 3 WA Yy )RR R A Ay B

—  FEIRmEE kR EBREREUR HE AT MER O MHE 1F
(WEE H /T EL 20% ) EE MEER TR e BT
®E B J& i EE

d fE

1 DY E R GE A A g S (I 4 3 3.5 0.000 0.75
MR~ B~ RE - B R B
B HEAR ~ Ok HE R i ) B R Fiab
FEHTE 73 ez S o

2 EBERNEEEBRLSAMEESEK (T 4 4 4 0174 0.17
R FESE/NE ) 22 ) B R A 2 R Bk
B AR (TR S | B E ~ SRR ) o

3 BRENEREETIR R EERELE 4 4 4 0482 -0.17
o EEAREEER > REFYEE
WIS A £ £ I B o

4 IERRH A A EE L2l s R 5 4 45 -0.082 0.58
R EREE  WRERERNRZ R
TR BRI A= it -

5 WHNEFHESMMEEEYYIBZEE 4 4 4 0536 -0.08
IRBE > WNREATE ~ BEAY - HEPBIE I A

6 TREMNEMEES LERENTEE . 5 4 45 0192 025

DR B N Wit )8 o o
7 TEENEEZZABRT  REAAM 4 4 4 0.085 0.8
ORISR IE KN 2R ES
Fevd ~ BEOKREY) Ko A BRI/ INAE ) 2 ik
JAH o



el A PR T S AR B 52 75

8 MWNAE ABERKEEYE M 5 4 45 -0293 067
R DR HRIRE RIERIR BB H 2

REfEF -
9 MKEANZEDHEHESE WHESS - 5 5 5 0.000 0.33

TS AEYIIGE Tk aR S » Lol
BAEEYEREE - LHEE LYY
HIZ Rk -

10 MEWAA S EREEREELE 4 4 4 0160 0.25
(#IH H 8% LL I 80-61% 60-41%
40-21% 20% LLF) ©

11 EEAREGEESR (HkOEERES 5 4 45 0.192 025
oy HE (ERiE ) EEMEE G )
G2 MR GEEA : 80% LA
I 80-61% 60-41% 40-21% 20% LLT) °

12 HEEMKREEKSEDE 2 GEEE 4 4 4 0533 025
80% LL I 80-61% 60-41% 40-21% 20%
PIF) e

13 PGEMERELIET BEEE AR 4 4 4 -0.118 0.58
IRERA AR ~ PR b AE ~ R o

AHE AP EE 4.4 4.1 43

it EIRER TSR - (R + WRTRRE) 2 ¢ r (ERSIATRIERVE SR Y SR 58
Z BN ¢ d (ERSEIIRZ A SR

= iefEmm oAt (RD) ~ By EE OPE O 2E [ER O #ES off dfE
T FEEE R CAC N 37 oy A =1
®E ®H AE OB M
D HEE EE
R ORI
F G
14 WA e g s NWiE - 4 4 5 43 AC 0.155 -0.21
R ~ F R A EC R ik B L
IR o
15 WAKEFE - 8 (- 4 4 4 4.0 C  0.000 058
JIWR ~ EECTHR) -5

16 K&k 3 2 2 25 B,C -0.192 1.04

17 WIS EHE & (SR HE 4 4 4 40 AC 0504 021
(e HdmokE) &) (KE®
HZ1F)

18 /KHE ~ FE& ~ FLAR%HE 4 4 4 4.0 C 0.187 -0.08




76 EPEERKEEE - BEEREOE

19 HEZS OKENW) ~ZE (8 4 2 3 33 B,C 0.129 1.38
) OKEERD ~ 558
20 REUUR IR OKEER . 4 3 3 35 B,C 0.121 1.24
HEEE)
21 HEM# -~ KitA (F|E 4 4 5 4.3 C 0412 -0.38
FooKEHE) s HRSA 6
A
22 EETEFRKEFEbKkEZ 3 5 5 4.0 C 0294 -1.42
AKAEREY) - W s A BRPRIZESE
TS ~ KPR (UKER) ~ kg
B
23 GEFEMEMEES MG 4 4 4 4.0 C -0310 -0.21
KAEREY) (ZEEESE ~ 224 -
KZEKEEAR ~ fESE ~ i {6~ 4
i~ kfa -~ ZaE)
24 REAMPRENKE a1 5 5 4 4.8 C 0.17
SRARITEIE B~ BEBER - 40
ZRB S ~ B AR - RE A
B SESE -
AMHE At E 39 38 37 3.8
= et fEEY e
25 EIRFEY) o WSS - JEUNEL 4 5 5 4.5 C 0076 -1.04
il ~ BETE ~ 17518 ~ KHE
A~ FEMRAE ~ MHEESAGIL
26 WHEEE EMEY) (BE) Wi 4 5 4 4.3 C -0.024 -0.46
fErE (M) ~ BRIAG ~ 550
KEAE
27 FEMBARETFERHEY 4 5 5 4.5 C  -0.09 1.00
(L IEE )
28 EREE (S EERARER (MP4Y)) 3 4 4 35 C 0367 -0.88
20 g (BEAE) 4 5 5 4.5 C 0570 -0.79
30 fEekf -~ ARG (EBEE) (I 3 4 4 3.5 C 0365 -1.28
YRR ) (R ~ RkER)
31 e 4 4 4 4.0 C 0612 -0.08
32 R (B JeERE R AR ) 3 4 4 35 C 078 -0.46
33 Wk 4 4 4 4.0 C 0.866 0.08
34 s~ WFad 4 4 4 4.0 C 0823 -0.33
A AP E 38 44 41 41




Tl A P R R S AR B 52 77

L =1 1) [ IR =
35 EHAHE R & (R & 4 5 5 45 C 0533 0.3

W (R8I ) RS )
36 Ml 4 5 4 43 AC 0500 0.06
37 GAE - AR A%~ 4 5 5 45 C 018 -0.79

B EHERE - #E - KRB

B~ JB5ih - mEE R
38 MhhEY) o AW E R - ZJLE - 3 4 4 35  C 0402 -021

HIEARL ~ HLRTEL ~ MR R~ MIF

R~ Rz ~ HAR

A TH [ FE AR 2 (E 37 45 46 41
T FEREmA SRR YR R
39 4 4 4 40 C 0403 0.8
40 ﬁ?ﬁ;—?‘i t(;; fikﬁéa%% A 4 4 440 C e s
41 Oeugis OBl RERERT) 4 4 4 40 C -0114 -0.21
42 tBER -~ ZERE 4 4 5 43  C  -0273 -046
43 HEHE 4 4 4 40 C 0.856 -0.08
44 WAL~ FERE - Bl 3 4 3 33 C 0752 -0.17
45 Wl ~ AEET 4 4 4 40 C 0366 0.04
46 TTHf AR 4 4 4 40 C 0116 0.00
47 WE 3 4 4 35  C 0524 1.00
48  FHUH[E 3 2 3 28 AC -0.034 1.00
49 FHEMEE > WKL - HSEE 4 4 4 40 C 0114 -038
50 NEMESEE WWRKEBE (T 4 3 3 35 C

iy~ /NERE (L) B 0.012 0.67
51 HMEMEEE q/hEoR (i 4 4 3 38 C

)~ HF (/REAE -~ FAe 2

AR
52 EiR 3 3 3 30  C  0.100 0.00
53 FAEMEY (REmeER B S 4 4 45 C

R~ SHEFE - BUA) (FEfef -~ 2 0258 0.58

P~ B ZECRIR R
A~ JEA TR



78 ErPHE KRR - BEEREOE

54 AR (MEE - Bofa s 4 4 4 40 C
IR~ KRE- Hil- KE 0.728 -0.25
i~ RIRT)
55 VG ALmRE  MERE - R 4 4 4 40 C
B~ FHIE (=50
fRfel ~ WA~ A% (R A
W S8 ) ~ BRAEOAR (RN »
ERME )~ FRH - FHE -
fEAR ~ FEAR
56 FifAK 4 4 5 4.3 C 0923 0.17

57 ATAEY VLR MBS 4 4 4 4.0 C
FE FCHERE R ~ FL3E
58 MfAAEYr . wiiE (BEW® - 4 4 4 4.0 C
WEHE RO - B B
BW-) > RES -~ MK BER
Y GHpZz—&
59 FRFENEY) - HhEE (LR - 4 4 4 4.0 C
e (AL EYIRERR) ~ E5%
MR- B BB E - REEE
M~ GER7E ~ ZEAE S 2
PRIE ~ = AZEG & (IS
+HEY) % GHpZ—F
ENEEEE RS S 40 38 39 39

A A RAEEAHEYE > B R RS S KA o ¢ RIRBIEE REE

o MMETRERES [JEREE] (i

FE 3 IEEERI TSR - (D+H)2

4 ERSIEEIEN E TR KBS SR D E N o r = 071 BEEM 04 =r<07
o AR c 0 =1 < 04 1% » B{EREHERE : r <o FEEMHM

Hs: dE<0r EHIREAFHIT:0=d =05 FHHEEEAHIT 05 < d = 1.0 » EFEEHERFH
7:1.0<d =15 FIERGHT

0.702 -0.17

0.848 0.04

0.380 0.42

0.361 -0.25

BT B 142124252729 ~35~37 ~ 42~ 53~ 56-- 451G
FESAAT = ~ B M e H YIS e Mt a8 A 5 B AR e IR GG 23 T TR
AP 1 2 B > W LA RIS T W DUDRSEINE BIEE S R -

MBS > 280 59 HEfetET » 2IEERETLA 43 35 > AIE S EA SR - Y8
GRS ERAE s BEEAK . Ak BRI B EEREREE  BREE(TH
S e G Yt 2 At (WA KT ~ AR ~ R TR -~ Tk SeiE - Al 30
gV 2 E ) AR B EHERA L EE = 0.4) F 19 H - H LB
AR Z > 5 42.1% (8/19 » Fox 19 JHEEHE 8 1) » AR RS ECR &R » Af
53% (1/19) ;s 2 &S 13 35 - lEEEAER > BEAYEER S MK BE



Tl A P AR R S AR B 92 79

VednR » Al - B R RE e EE - B O E S RV - A
Hi > RN DG IR (AIRWE ~ JariVeEsd - sks  EARELRYES) -
18 FRE A Y BGEEN L FRE - BAA —ERURI B IR A s 7% - (HA0fm)5E
R SR B AR > HIRGOEEBRIEE: - A — Bl @imEl] » NI e i s
HEE AR HIBLR - H LUK A RS BOR I F i % (5 46.1% (6/13) » R IEFGISH B E R 6
WSS P A R 2 JRIRE AN SR 4 s -

A G TR » 59 TATGTR & 9 Al T PIREFE TS (d < 0.5) 45 1H > RIEHE
B 5 AR A AT > Hr USRI T 7115 37.8% (17/45 - 45 JHTA 17 HH) ik
% » HIUKITRAL (20.0%) » AGEFERIRETBUR (17.8%) @ kil (FL) ~ i (15.5%) » %
VHPEFHL (8.9%) » i& SLHEIRE % RN FGRIENA W R 2P : MAZ#IT (05 <d =
1.0 113H) BEARGHITHE (1.0 <d = 15> 33H) #3148 DUKEREBERE MR
AT ARG TE ZASE IR 2 - Al 35.7%(5/14) » HRE/KM (FL) ~ 185 K Bk
TG 28.6% (4/14) : TIANZFIT 2GR 3 T » Sx(E/killl (fL) ~ BRI » 40158 5 Fns
TEZEHIRA G0 T 2 FatE - KA IR LCPr i A P R 7 el iR i 2
3 RE BT 8 R R 2 BB AL » 4 BRSO AR T B B TR [RIAUHHEED - H
T3 RN SV THRAR - AW TR iR R - A0FEfE4 7813152753 % - §§
B TR EEVY A S E AR A S | I B REAAEERA » M ST - (EE FRtEal
AR EIRER 2 B0 > (NICILFR R a0 - MifEtE 15 [RK HIE] MERFRAT)
TR - (HINS R RAER TR IR KA (L) ~ 8 i—E AWK B - HIRRR
E A E AU - Fi0 Bkt (6D) ~ iRl G U RS Rolr B R RS - PRI
TR R TR MR & IR HEBI R Dhee > INEECHERR BRSO/ - 515 27 [ R+ eft
fid# )~ F5tE 53 [RARAEPI ) TRk a] UFEAE AR - R e e Ry Bt - R £
SR TIERE  (HA RS EY 2 Vi A &R - IR e R - BRI R ry
TEIE 39 [ DK B PR B AR T R R I B SR B RS W A 21 > IR ARG IR« e
48 [H9EIE ] ~ $51F 50 TRMERM ) SRR T EEHE HI - HINE BIREFE - #H
FIFEAE T B VIR E - DILERR R - okt (FL) ~ S A TP EIFeeE 16 T8k
mh > FEIE 19 TEHER - 25 - 58] KIatE 20 NEHE - ik -~ BIR> —HRERAEK
i (L) ARG AE 173 - BERAEEBISEAXRS 3% » i T B A RER RS R RZIF K
H o BRI S » B TR AERIVKISEREI  iE BRI SR - (NILAI A
M2 = TEFEEE - et M 56 THIETE -



80 EErPHEH RS - BRI

& 4 HEVERAEYEEH S S R AR R (r <0)

fats R r 8 JR A

KRB RIERBEEOR (46.2%)

2 BWIUAERERE AL -0.174 W ARES R PG EEY S
T H S AR BRPEFHBA AT - Bz UK ES B £ > DB

TERREL e B2 LR EE > e B
B fH -

3 EERREAFEETT -0482  {[EEE (2004) HURFFEHS H RV B8 A4 S
R Tt T B S R i 2 E LS AR > SRR E S -

4 WEEEHSESEEEL -0082  FEEK (2003) BRI IS E R E G
il 2 Tt ~ PERHE K T LU B B 8 & S e 2 AR EREE - 1T
Kt BRI B 2 B A A A B IR ER IR

5 MNEERISEREE 0536 AU MG RHEEE SRR 2 R -
I L B FIRATE -

8 MAAEANAEMHKE -0.293
A 2 IR R

13 FAEREERELIEY 0118  RFE (2003) AIRHFRE H DS 2 [# &
o B A A IR BRI Fe % f@ K R REk AL SR G A % AL ZBRER
JE AR ~ PR - GR2 AN R IR AR MR, (ROl & A Tz R B
f BB ~ 2GR ~ YIRSk (K B

BIHZ #kAb - LIRS 2 20 B 1 i 3 3t
TR EE) -

Kl (AL ) ~ i (15.4%)

16 Kk -0.192  BRJ0fE (2001) AURFEHE HiR K st A
BT EBIR MR ERATE KBz T
3G R G R R AR B A o

23 MEUKMh I 0310 EBEIRR (2003) HURFFEHE H R EGEDT R AR
f JE R R ~ PR - EEE B L AR Y e

AKAEAREM T - B A B 2 (R

fEM (15.3%)

26  WEEEEREY (R -0.024 RS (2005) BUTRSRIEHIRT &Y% BT

27 EEMEERMEY -0.090 | PORETEEATHRIUREIRE - R & HEH

KA 2 BRI AR W) Fr BB RAEY) - (EIRY)
S R A HE MR - E RS -
BiARlE (23.6%)
41 el 0.114  AfEEEEESAEEATERERG X

et - HBhRUE AR A B R B E (R
BT R - NIA 2 RE 2
DA ET AR (g 58 5 R 8 R A I
B -



42

48

PR ~ EE5H

IR

Rl A PR R S AR B 7E 81

-0.273 AR A R T oo A S AR

R EZERE  REBRIOREHRERY)
SRR EM - BLERSZRARHI R s T A
EIESgE

-0.034  FBRERHETT A B AR ) R A S AL AR SR A

] B 5 A I SR B R R IR R R 2 1

-

x5 HAGPIT BA ST ZA5P R )75 (d = 0.5)

FEIE BN d il P 77 2

K FE B IR BUR (35.7%)

1 ENEEEL 075 EEEREN BN EE D ISR 5 > EEURYE
il A= Ppide S i TSRS G0 T » AR W st B B S 22 B AT

H R R LIGEEEE AR o

4  EEMTEE 058 BEEEZS B ST A G TR R R EE B 2K
T L2 B L R 5 5 T 2% i 0 R [ e D ke BB TS
WEN Y E=F it R8T o HI e R A E =

g o

7 REAKMEE 058 SRERTEETEAFEGBZREZEER  IESZ L
I e 8 5 JE K IR HESKRR (7)) 5 o RIS TEIEM RN Z AT
M2 AR AT e it 2 B B B iR 18 B8 ig B AR - (R

AIEEEEBLRY -

8 MANHE ABAEK 067 KEANS R LATEERS » T AREEEE N
Pk M BR) AR W i HBMEEY B HE » B SR IR AT E B 8 TE
ZrERR HENT e m AR S T A A S

13 RPAEMEMEARE 058 JFAVREETEAFIGZEEW  SEAIEIER
e NE Fr 25 35 JE 3% NGET > FEMER—EREFEIIHEE fOEE -

A R IR R
A b R
EREYE
7kt (#L) ~ IR (28.6%)
15 RAKHEFE 0.58 FERANF KM (HL) ~ BIRFEE A B AR IEEY)
o ATREMR A ST EREREGREWEZ/K
A B e A IR K B A IEES AR -
16 KE 1.04  AIFESZEZFKIR ~ B E - YRR ~ EEH

RO HFFNERA L L A EZ LT
i SN2 22 KSR B 2 SUATRIRA ST - RA
DHERCAT LR - AL



82 EErPHH RS - BRI

19 HE® - 25 138 XEEHEAERER  MEREEREERLMNIFRAE

AR RIS R ST ST - A
20 BEBUES R 124 AETEERIEKEZRE - AT GEIT
i R

{EIE (7.1%)

27 ZHEMEFFIAER 100 KEEVIFEEZ WG] AFEE &2 GEHE 2 NFEE
iEEY)| 170 WARTEIEME A ST » (HR ARSI AT 5 A HE &
VLRSS IR R -
AR (28.6%)

39 I 0.58 A \ERAIBIEYIEEE TR IR FEERE
LAEEYRT » MARES ST - HREPBER
B E R E -

48 FHEHIE 1.00  AfEEVENE YR > FRASERES > H

HRSZ NRT#  INILESATEIERA ST - 5
HE B YR ] (R IEFRAE -

50 WERMRHE 0.67 NAEMEBMEAEEERER » NE8RCR I
RN ZT - (HILS SR A R e -
TR IR L 2L

53 FEEAEY) 0.58 DU [l 3 g R RO MR AH Bl A Ak UG i £ 9 %2
BRIEMET O C 2 2 - (Hh7R 52— ERIRF[E T 6E
R RL - DL FE it 22 R IR - HeAR
TR BN SV THRAR - (B0 R LCFE ISR 2
7 o

i+ d = 0.5 HEEMAZHITRASPITIZE

o o R ER I T8 B B AR AR ZEAE RS AT > SRR IRBOR 2 EE M &
BIFBOR B A fe G S E H AV o HoX > fEMEEI A I 2 el > B
TREHIERGT JT I » Bk HARIE BN ~ BB AV EE - BRRE KA
YRR RS ERER > AR TR - s d H B A IR IR e - DI Y
A RS - W ORI st rE AR MR BT - 770 AR ~ PR
FE R BRIV (CERSER - e E i EEE EE - [ELE a2
VIR » )RR R B R R AV - B B e G I
A FCER AL YRR S R A REAE AL ORI R - R HA P HE B A ) R e R B
& A[GRERRCAN A RERE R EEREIRRE B R S - WA B (M B S

B



Rl AP R P S AR B 72 83

VU ~ FUHIAIF TR IR 46 TEPIRE S TAr i e B8l i 7 O P i e

et b B R e A 0 o PR S BB AR R 7 2O IR - e B ARARE T557 20F
( BHEFRS AR - ARHEAIEAH )/ RERFREIRAEL - IEAR 3 2 G SR T

(—) e AR

M AR F e 2 L A PP R F e B A SRR 140 Pl R BRI [ E7E
RBAPHEIEYIRE (A) ] HIRRYE 3 IR EER 25% - [75 35 B)) HERRE 3
PIAREEERS 13.3% » [EREBERIEYIRE (O ) MBI E 7 AR EER 100% « R AV
HERAYE 7 EEBIFEERS 39.2% » 2155 6 FfR

& 6 R HBIPIE R - $5EE A ~ B R REERE I A
R HEBLE ] B

e b ) e
R A(ERERHBEMEYITE )
14 FOEREH > WI<AREE ~ /NRREE ~ i ~ FLER IS R IE 30.0 15
B PE HEWELR S o
17 g H B (SR SRR LRk B ) (KE 50.0 7
FRHZIF )
36 Ml 13.3 22
48  FHUH[E 6.7 26
FefE A R o3 EBI R E 25.0
fEfE B (TR SR
16 Kk 33 27
19 Ef‘ﬁ (KB ) ~ 225 (Ff (KBBR8 36.7 12
4
20 REF -~ IERE R OKEBER C EEEE) 0.0 28
fatE B RO E 73 LR (i 13.3
JF A=t
21 &HPEEEH -~ KAt~ FHA5HA - 6 16.7 17
49  FEHEMEESE - WBESEE 50.0 8
50 AWEMWEBE WAEE (T -~ /NMeRE () - 33.3 14
51 FEBMEE > WyNEoR 56.7 4

JF AR IR 5 70 AR 2 i 39.2




84 EErPHH RS - BRI

19 TEAEYIFEIE B 5 20 LR S @ 56 55 TEFE S [ 75 JemsifE | 5% 93.1% » HX
KPR 56 53 TERRE TR MY ] (72.4%) ~ 56 25 YE4RRE [ 2RI ) (69.0%) F 5 28 TH
FREE THREE ] (64.7%) > BARHIE R 56 THIRRE [HEAR ] (0.0%) » WIF 7 i © 28 JHENY)
PR B o3 L % v 0 /2 WS 22 83.3% > HXIK P B8 H B & (70.0%) » EH B &
(60.0%) * FERTESHH (56. 7%) » HARHIETHEIMAUKE KA S INEE ~ T ~ Rk
55 0.0% > W3R 8 ik o

(=) BiGEEE R

19 TR FEY) 8 AT 2 52 BRI B A IR 7 40 LB AR 36 RS 60.8% » IR 5 43 LB i)
FRTEREY )2 26 25 TETEIE TEFMEY) | R 26 55 TETEHE [ifv5 Y | » SRriEs s E G
A s HARMKP 25 38 JEIEIE [Higlie®y | ~ 56 53 JHIEKE [3A 5] B R 54 JEIEHE
[EBUERED ] > (520 ER 511 90.9% » 1R 7 Fio o 28 TEEBN IR I A I 5 43 LLf R 2
E 55 70.0% » H P& 17 JEHIEEE (59 B Bk ~ 55 24 JHIERE [kt of et | ~ 28 31
TEFERE [5G | ~ 55 33 TEFERE [EAMR | - 55 34 JEFREE [TO08E - WAk - 55 35 JEEIE TEHE
HE&: |~ 5 36 VEIEHEE Tl ~ 25 40 TEIGHE [HRH B ~ 55 43 JEIEHE [iEur] - 28
45 TEFRRE TWhs ~ AFEF ) MR 51 JEfEE TR PR 55 10 TEdE M3 E s el
EE 100% ° 1ER— T2 BUR R A B » 213% 8 Al o

FH A SR L R G B B B LS A R B A SRR » T FIRER T HEiE
BRI R B AR o TR ATE R o (ERE RIS 2 B EREAT - & KRR
PIRIARIE > Al ~ e - SR T EE > BB R o RIS T E T &
T AT DU 5 W e I 5 e B R 7 e B (I (8 > 2001) » B3RS SR LB R B Y323/
F (12/12) R EREBE NG TEAD - @at AR EyEEEp s s o Kt
A DL R T AT UL SR E S BT T E R AR RE IR > DU E R R RE 2 i
P o
7 MRS R A B YRR B 43 H A B

SR EE R B R

e HER - - 17 E 53 H 81 %
FRERIEIN  ope  HUBIES  HBCH  HERES  HBEH e e

HEB % HErT HeH % HErT

Ak (L) 22 31.0 11 81.8 6 59.0
* R 23 224 14 18.2 17 124
L[ i A 25 69.0 3 100 1 31.0
26 37.9 9 81.8 6 52.1
27 113 17 63.6 10 48.7
28 64.7 4 54.5 11 4.7
29 36.2 10 54.5 11 13.8

30 49.1 5 72.7 7 30.9



I AP R PT S EAR ZBE 72 85

XU 37 44.0 6 81.8 6 36.0
38 27.6 13 90.9 3 72.4

RN 41 10.3 18 45.5 13 39.7
42 40.5 7 27.3 16 59.5

53 72.4 2 90.9 3 17.6

54 39.7 8 90.9 3 50.3

55 93.1 1 100 1 6.9

56 0.0 19 0.0 19 0.0

57 155 16 18.2 17 -5.5

58 31.0 12 45.5 13 9.0

59 17.2 15 36.4 15 12.8

uso| 37.5 60.8 22.8

A RS R R R 2 FEEE o

AR T A AR b P S5 B IR B B2 T 15 2 B RE P Fi8 AP0 R H B8 7 20 LD RH AL
UL VARSI T HER AR 2 15 73 EE B EE AR P S SR B B I E ) 2
22.8% > F]REsE N R A2 R 2 B LA R R A B - AR BB AR AT FH B
FEERL - AR E R - BHEEE GEERNES RS EEN S, G
A o TS R RE - DAL » ARG ER A ] DU A i B R R BT » (o H AR E IR e
A A R SR DO AT o HIBEE o> EU R RSB REI B8 T 7 eteife | F5EE : @)
VTR AR D ER A HE R AR EE 7 o MG AR P SRR BB BRI 37.3% » R
3 EU i iR B AT AT RS AT S S < ERHHIAI RS [ | Fe -

% 8 Mdipet ik A B 2 Bh P HE R YRR (3 g0 FLA s

B E &R S
R ; , ALY %
BRERIEI o HBRES HBLLH HOIRES HBULE e e

HEBT % HErT HEB % HEP

14 30.0 15 80.0 16 50.0
15 6.7 25 70.0 17 63.3
16 3.3 27 40.0 21 36.7
i 17 50.0 7 100 1 50.0
7k?%j%<%l> 18 20.0 17 60.0 19 40.0
19 36.7 12 20.0 23 -16.7
20 0.0 28 0.0 27 0.0
21 16.7 19 0.0 27 -16.7

24 13.3 21 100 1 86.7




86 EErPHH AR - BRI

31 83.3 1 100 1 16.7
T 32 433 11 90.0 12 46.7
33 36.7 13 100 1 63.3
34 46.7 9 100 1 53.3
P 35 60.0 3 100 1 40.0
36 13.3 22 100 1 86.7
39 533 5 90.0 12 36.7
40 70.0 2 100 1 30.0
42 46.7 10 90.0 12 43.3
43 53.3 6 100 1 46.7
44 16.7 20 90.0 12 73.3
45 20.0 18 100 1 80.0
fifkE 46 26.7 16 10.0 26 -16.7
47 13.3 23 20.0 23 6.7
48 6.7 26 20.0 23 13.3
49 50.0 8 60.0 19 10.0
50 33.3 14 70.0 17 36.7
51 56.7 4 100 1 433
52 10.0 24 40.0 21 30.0
T 32.7 70.0 37.3

E I RS R kLR o

A S R SR B YR N R <A R BRI - VRS E SR
RS G A S R ERATRER R IEEEE 40 BT B TEE 55 Kk [1EX
AT T ¢ FE o AE B R R & GRS R AT HUAE R - S E B TR R A
R B 7 EEBIAR S ERE 3 50% - RAMFERTE L < RVt Y iR R E E HA S
M FERZRAT o DRILAHFFEFT R E R E PRI SR - bR 1 a0 faia S S T LM IE
It FERTEE S NE A -

18~ Bk

i
(—) HEE ALYkt 2 A VYR ts
AHFFERE AR L [ A AL fa e | o R oK > gk



Rl AP AR T S AR B 72 87

2t 59 TEFEIE » FLKMH A 2 e EHE S R MEEE T 0 LT T - kB E R BRI 13 16 » fEE
HrE 20.4% 5 At (KL ~ WAL 11 2H > WEE D 14.3% : fEEFE 1095 0 BEET
[ 20.3%  Eithdt 4 3E > EE T 20.3% KEIAKE I 21 38 - EEE M 24.7% o

(=) AVYsaigEiE SR ~ TR E - WHAARZE - BEtE 5%
TR BB TRERE ~ PHEBRTE SRR S A TR
1. A KHE AR E
AKHF R 2 H B T s TR IIEETR 4 4% HEriEENHEE 28R E
E R BEER 4.0 0 FRBEKEEAEYHIE &I e HET » EEEHT » ALK
A X L K AER R EOR | mrRBEE - AsiTRER G - AVEERS ~ B
TR o
2. FAKIH A S AEfR R E
(1) 59 FHfeiF » HEEKFEEMN > F18E ki s £V sta R
fetEdt g 43 38 > Hrp @B LA 198 (WUE/KEH ~ A -~ K
T RE ~ g gE Y ~ RS -~ ENERSE Y 2 AR ) > H DUBEHRRIE TR ) B %
(42.1%) > A FERFEEREEOR AR (5.3%) °
(2) 59 HHFERE B M AT 2 I ETe R 45 35 - DIBIARIE T AT (37.8%) B % » &
HITE M) (8.9%) Fe /Y » SELLIRIES LERE N A e W2 E £ - A S gdTH
NGBPITE LG 14 31 > DUKEREBORRIM R % (35.7%) > (L (7.1%) &/
18 SEFR I R A W2 B ~ IRUAE T K AR RE A S B e 3 A S B AR HE 5
MR ERARZ EHMER SR - SRR RITAE S B BRI
S TR EHITAE S - R seE SRR A IR R R D fefiEfE
TER% o RIEEEES 16 36 T8 K] ~ 55 1930 THER - 25 - 8358 KB 20
Y [VRE ~ MR R AR DIMES - (E8EE T = et A ATE)
BRI = YRR AR
(3) 59 JHfEIEF » H 83.1% fEEREE MR EE | BELLE - ZHAEEEF -
HRE TIEREE FEEES 468911~ 24 ~ 53 THIEHE -
(4) SmfsEd > 5 [JEWEZ T RIS « AERFEIREECRE T
(RN A R DI A i) 2 a0 | s kit (L) ~ MR M
[l At 2 i ot A hd | s FEmE ma iy TR ~ TR B 2855 5 ek
TP e 385t =08 i) [E#E e K [ &2 - IHFIE - i
N R E S R R KRR G5 C RS E ] BRI TP
(MY Hep MY ]~ TERE R & [EHEMEY ] (I E o3
PRI 50% » HAR B PRI ER A B 73 EL A= o M i T B 2 B A R B
o3 Eef o
(5) BEBERE » 551421242527 ~29 ~ 35~ 37 ~ 42~ 53 ~ 56--- FFE 12 5 JEE



88 EErPHH AR - BRI

{TMm ~ EEME R H YRS e e A A RS - IR e 25 T3
TR AP S 38 < B > T LU i@ B iatig 3 - n] DIPGERAYA 2R
FELN)E% S

(=) BN EREZ R ~ 15 RS BB Z VIR
| EEHARPHERMEEYE G5 145 TREE] - F17H NwE R -
3628 [l | R S48TH [ 5BHE | F4EFRHE -
2 BAGRAZVE SRR R - G816 [8kah] ~ SB19H THEE - 2
B~ HBaR ] RR205H [VRHF ~ MBUR ~ IRIBR F3IHIEME -
3. & ARSOIEFR IR (R R IR B < VIR e R -

(PY) R R R % A5 B P BT £ e B s

R R - TERARS SRR B 2 11 2 HIES 37.5% » 73R DA
B RO T A EL RS 60.8% + BOWIHEES » (EQEIG S S RHHEL L T 53 LIS 32.79% » 15
SRR B T 2 HE RS 70.0% » SR BRATF 2 He IR BRI o AR B SRR
55 56 JEHGHE THEA ) FoGRs S A R IR BT T 29 LIS 0.0% » BE/TE R R A A
HIFEAE -

(1) MeBEA PRV b H Gt v RE

PESUE B A& B rh M BPIRE R L A AL e s (el 2 ~ [& 3 s ) o - #
ARV IIEC A BV E 2 AR VEYIRE > KA LY RV iR - ok
b~ FIE K~ TN R FHUSI R Y R VIR R ~ I i~ IR
i ~ W AL BPE ~ BT R WK BRER - B ER  POZhE) - KR  Cus
AV -

() A5 R0t 8 Ao el A B PR A P WD R A S HLR B T TR
1 33%H )32 E A B DI BB A B LA T ¢ 17%HIER @921 R A
BB 0 LIRSS L ERIET10  G58% LUE VI IR f s i F A -
2. 642%(5/12)HI52 31 & R R i B B R TR » A LR B A R (=
e G B A 2R B AR
3.100% 11323/ & A8 a8 s NI T H ) - Wik B R E - (EARER e BB L
EHR RS o SRR - A REEBATS R HIRAIRTE -

T~ R

(—) BHECE BRI EGR
LB —BodaR M A A o i B D R - WERE R EDY ~ s EINGSE 5
EaRaE - RS EEE S - DGR 2 Rk -



TRl A P AR TR S AT RS2 89

2AMRGERENL 28I - LIRBETTBIA AL SRS ~ s BRI 227 15

RIER I 2 i R R LR » B SR R ARSI A > B DA R BRI
B REE SRR - —SRE R B IR

3BE REERATEEE RS B A VS S MRS - RABERAEE R GRE
BALYEME S HAE S - REERHEAY) 2 R £ 2 BN - ICHR £
EHET - [ES TR B A HRRE S HAEALETT -

4. FE L0 B e s el A o A R AR P R F A 1 0 2R P L S B AR I B R P i R e
P P B R BRI A > JRREME T AR R LU s [ Bl e P il e Je o 2
& LIS ERR AR - DONBE SR 22 -

5.8 ] 24 YRR - BTRGHRE - IR R A R B R - LUK
HidEtE o

6. BN TR E VIR 3 2 B AT B S ~ JESRITIE R ~ IR AR S H
TRHVE G P 2 Fa s AT - AU - AR A VI 2 S B AR S - WIS
14~21~24~25~27~29-35-37-42~53~56"% o

(=) BRI FE A HUHER
1R E AR AR R i B8 [ R BT [R) s AN > AT SE R A R ER B 0 T BT
& WIEHTERS R UERIRIR AR E 5EE - (AR 2 rT BRI A IR 14 - A
1 ~ g ~ R~ RPERSE - MBS s b IO (B P HOFRRE - LU o 25 e [ Ao
IRBERRIIRE S G 2 B e B R VI R B
2 A B RE AR R B < IR SR T BRI NS 2 R - TRt iR
EFBERIEBIE - BB — B ] BB BRI N e -~ B
PR E BRI g

— ~ s

B 8 A A RS S (1999) o WilEAR & N FEPE ST o Sk - MBI A
E SR AN R o

FAE (2000) o B/ NREHE MR ZEET o b IiEi PR 310 319-346

A (2001) o 2% K g2 HEE B - FRIREZET] > 360 14-18 ©

Al B (2004) o Bk (/MR ] A FEIRBE BIDURNT 2 WFSE o 2 i > BN AR E
S (ARHIER) ©

U SCTE (2001) o #8538 e B M M T I RIEIR BB ZAT B 5 - DAL i@ Iu B/ i
Bl o ZJbii > BT AR BUE TR AR S (RHRR ) -

U (2001) o BEEABRIGAR K i REWFSE o 22U - BT S K ERE 30 S (KRR ) ©



90 ErPEE B - BEEREIE

S (2005) o KA AK AL B AL VIMEHD (Biotope) BRIZH A fRkR L Lk - Zrfifi > BINLZ T
Al ERGERE 3w ORISR ©

FEFREA (2000) o BRI HE RIS BRI o IRBEBE T 0 430 1127 ¢

FREHER (1996) o FEREZE ik L 2 IRIRE - IREEBEZET] » 300 52-61 -

FRBAER (1999) o KB o BREEPHEREL T BE &7 > 16 0 23-42 ¢

FRBFER ~ BEE AR (2005) o 2= rhETHbIE B/ N RER R A2 IF9E : DLE SRR N B AT
PRET - BRBIEEWIZE » 22) 0 124 ©

FRRETE (1999) o RABA:FE - =L : ZIC -

FRIEIL (1999) « EWIZRIELK) (—) REEIFR L - KEK > 6579297 °

TRIBIE (2007) - ZEWIEERTE T - PHERSEE » 409 > 6-9

BET-HE (2003) o KRS B ER S BLHERS - 2003 ok EAE FL B E I E T o 1CH#HER
[CHEBEER

GREEFS (2003) o v b N T IER M e E PREH OB R R WS o T o BN S
AR AR 3w s CRHRR) ©

B HE (2006) o P HRER LB AR AR IR ZE IS 5% - BB AP 250 1E - 2 ¢ BT
HRAES o

BREEA " (2004) © [ 7k AE R A REER BT | > BOE BB K AR Bl B s KL s ol 1 o 15 N S
it > 2004 -

BRARCE (2007) o KRS AL VR ER B R @ Uk R B AR SE - Z i » B &
BERER L CGRHRRD -

B (2003) o BIEKA AR o FRR - (TEPEEEZ B FRFE EYIHARE L

TEAR (2003) o HfRHb I /) sk AR R B P9 5% - DA AR BRI BB EETT G - =2 P
i o BN 2R ER R BB IR ST A S (RHRR ) o

BT ~ PRBAHRG (2006) o kAN B A P R R BR 5 S MR FS AR TR T 5 - R
B 94 FEFEFSEEE NSC94-2511-S-142-010- ©

FEAAUN (2003) © FkEERE 0L « AREEMER R UG K IEHE G Z B - 2003 Wi 4:
2 b PR BRI D R AR ST Em A © 107-121 » 2T« RO RSB R o

T~ LRy

Carol,LR.K. & Boulton,P.(1995).Campus Children's Center : Support for Children and Families.
Children Today,23(4),18-21.

Chovance, A. & Waringer, J. (2001) .Ecological integrity of river/flood plain system-assessment

by dragonfly surveys (Insecta : Odonata) Regulateal Rivers. Resource and Management, 17,

493-507.



TRl A P AR R S AR B 7E 91

Chovanec,A. & Raab, R.(1997) Dragonflies (Insecta : Odonata) and the ecological status of
newly created wetlands— examples for long— term bioindication programmes. Limnologica
27,381-392.

Gibbons, L.K., Reed, J.M. & Chew, F.S.(2002). Habitat requirements and local persistence of
three damselfly species(Odonata: coenagrionidae). Journal of Insect Conservation, 6, 47-55.

Gilbert,O. L., & Anderson,P.(1998) Habitat Creation and Repair. UK : Oxford University Press.

Hermy,M. & Cornelis,J. (2000). Towards a monitoring method and a number of multifaceted and
hierarchical biodiversity indicators for urban and suburban parks. Landscape and Urban
Planning,49,149-162.

Nichols,D.R.(1990). Tactual Environmental Interpretation : A Multisensory Approach.(ERIC/
EJ410308)

Schiemer, F., Spindler, T., Wintersberger, H., Schneider, A., & Chovance, A. (1991) .Fish fry
associations: Important indicators for the ecological status of large rivers. Verh. Internat.
Verein. Limnol, 24, 2497-2500.

The World Banks(1995). Monitoring environment progress, a report on work in progress,

Washington D. C.



BPEE R - R 93
2008 4F > 22(1) » 93-100

HL 1 fi e 28 WEURG < S S U T 1 2R B AR i SR
A Novel Nonparametric Weighted Feature Extraction Transformation
Algorithm Based on the Outmost Points

ZFlian *
Hsiang-Chuan Liu

(efrHE I O7T 4 H7H : B2 HEA97 S5 A1 H)

S
NWEE 18 S RS/ MR A it 2 B R DL 7 JEROR, » A SRR R
EAERRABAE L 2 AR » AR AT ek ORI o A TGt < [ 2 i
S8 2 BN AR IO s R0 | - BIRCR [Lin S8 | - DL SVM 73 S B0
R > RELURBRAMEAE E EHIR AR - PRI B —2 X Bgattihs - SETEHER LS - FERBR

& NWFE B R 2 SVM 7 SERCRBAE S - 1HE Liv B2 SVM 7 A A B
TIREERIL

BESEER] © SVM ~ NWFE B ~ Liu M5

*Eo K2 A AR AR



94 EPBE R - BHEPEE

Abstract

The NWFE-Algorithm is originally used to improve the accuracy of a classifier for the small
sample data with higher dimension, this paper pointed out that the above algorithm also can
be used to improve the accuracy of a classifier for the large sample data with lower dimension.
Furthermore, in this paper, a novel separable transformation algorithm based on the outmost
points denoted Liu-Transformation is proposed. For evaluating the performances of the SVM
without any transformation, the SVM with the NWFE-Transformation and the SVM with the
Liu-Transformation, a real data experiment by using 5-fold and Leave-one-out Cross-Validation
accuracy is conducted. Experimental result shows that the SVM with the NWFE-Transformation
is better than the SVM without any transformation, and the SVM with the proposed Liu-

Transformation algorithm has the best performance.

Key words: SVM; NWFE-Transformation; Liu-Transformation
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1. Introduction

The support vector machine (SVM) classifier is a popular and appealing classifier (Boser,
B.E., Guyon, [.LM. and Vapnik, V. 1992, Chang, C.-C., and Lin, C.-J., 2004, Cortes, C. and
Vapnik, V., 1995). Due to sometimes its performance is not good, it can be improved by
taking some transformation about the original data before classification, In this paper, two
transformations are considered, one is the well known transformation, NWFE-Transformation,
proposed by Kuo, B. C. & Landgrebe, D. A. Landgrebe in 2001.. The above transformation
is originally used to improve the accuracy of a classifier for the small sample data with higher
dimension, in this paper we pointed out that the above algorithm can also be used to improve
the accuracy of a classifier for the large sample data with lower dimension, the other one is Liu-
Transformation proposed by our previous work ( Hsiang-Chuan Liu, 2008), this improved
transformation algorithm can also be used for not only the small sample data with higher
dimension but also the large sample data with lower dimension. For evaluating the performances
of the SVM without any transformation, the SVM with the NWFE-Transformation and the SVM
with the Liu-Transformation, a real data experiment by using 5-fold and Leave-one-out Cross-
Validation accuracy is conducted.

This paper is organized as followings: support vector machine classifier is introduced in
section 2, NWFE-Transformation is introduced in section 3, Liu-Transformation is introduced in
section 4, three kind fuzzy supports: C-support; V-support; 7 -support are described in section
5. The Choquet integral regression model based on fuzzy measures are described in section 6.
Experiment and result are described in section 7 and final section is for conclusions and future

works.

2. Support vector machine (SVM)

Given the training set of instance-labeled pairs (x,,y,),i =1,2,..,N , where
L,GR”,yie{l,—l},izl,Z,...,N (1)

The support vector machine (SVM) algorithm (Boser, Guyon, and Vapnik, 1992,

Cortes and Vapnik, 1995, Critianini, N. and Shave-Taylor, J., 2000) requires

fflz}ré Zww CZE’
subject to y; (v_v(]) (x)+ b)z 1-§,,
g =0,
where b,c e R,w,0 (L )e R™
¢:R" > R"

2
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For any testing point x, €R",y, €{l,-1} , we can make an assignment according to the
following formula.

fx)=vwo(x)+b-(1-E)
[+ f(x)20 3)
-1 if f(x)<0

3. NWFE-Transformation

The main ideas of nonparametric weighted feature extraction transformation (NWFE-
Transformation) (Kuo, B. C. and Landgrebe, 2001, 2002, 2004) are putting different weights
on every sample to compute the “ local means” and defining new nonparametric weighted

between-class and within-class scatter matrices to get more features.

The nonparametric weighted between-class scatter matrix, S, and the nonparametric

weighted within-class scatter matrix, § i’ 7 of NWFE-Transformation are defined as

SR S EENED) [EENED) 0

i=1 i#=j=1 k=1

7 LS - ()60 ()

Where M, ({,Ei) ): ”Z W,El Dx) (6)
-

k(’ J) = dist (—’E)’M ( (l)))
Zdlst(_l(),M ((’)))1

|
) dlst(_k’ ,x)
Wit " = €))

S (0,51

)

C is the number of classes, p; is the prior probability of class i, #; is the training
sample size of class i,

()

is the sample vector k with dimension d in class i



B iR 2 N0 2 S WO R A R s LR 97

(@)

M, ({,9)) is the nonparametric weighted local mean of ;Cki in class j

dist (x, Z) is the Euclidean distance from x to y

The goal of NWFE-transformation is to find a linear transformation

Ae R, p<d ,which
maximizes the between-class scatter and minimizes the within-class scatter. The columns

of A are

the optimal features by optimizing the following criterion
—1
A=arg max tr[(ATSfVVWA) ATSbNWA} )
This maximizing is equivalent to find the eigen-pairs
(Xi,yi ), i=12,..,d,\, 2\, 2...2\, for the generalized eigenvalue problem

Sy =A8"y (10)

4. Liu-Transformation

The main ideas of Liu- transformation are putting different weights on every sample to
compute the “weighted means” by referring the distances of the points from the ‘outmost
points’ and defining new nonparametric weighted between-class and within-class scatter

matrices to get more features.

Let X pxn be the data set with n sample points and c classes, 7; be size of class i, satisfying
n.

C
n=n
i=1
1

p, be proportion of class i, satisfying P; =
n

. 1 &G
LC,EI) € R’ be sample k in classi, M; = n— z,f’) be the original mean of classi,
i k=1

z*(j ) be the outmost point of class j, satisfying

X =arg max Y (x,m,) (a1

k=1,2,..., n o

711: be weighted mean of class j by referring the distances of the sample points from the

outmost point of class j satisfying
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n; )
Z%@Lﬁ”
* k=l

m. =-—=

)

() _ 2 (O O) 2 (O )
Where " 1r1,nza,1.§, dist (& X }dlSt (E"‘ & )

12)

13)

The nonparametric weighted between-class scatter matrix, SbL and the nonparametric

weighted within-class scatter matrix, Si , of Liu-Transformation are defined as

zp,zz’“(l GO - Yo -t )

i#j=1 k=1

Where . D) x . i) o x
max dist’ (151 ),m.)~dlst2 (lc,g),m.)
W) Z 12, -/ -/
=

1

i [1 max dist’ (g, 9, m )» dist® (5,9), m )}

=1

SN = sz ni (x(’ mXx()— l.*)T

Where lVL"E)_zr?zaXn dist” }dlSt ( ’ ’)

The goal of Liu-transformation is to find a linear transformation 4 € R*?, p<d ,
which maximizes the between-class scatter and minimizes the within-class scatter.

The columns of A are the optimal features by optimizing the following criterion
roL 4\ 4T oL
A =arg max tr[(A Si4) A's, A}
This maximizing is equivalent to find the eigen-pairs

(Ay)i=12,.,d, 0 =X, 2.2k, for the generalized eigenvalue problem

S,y =AS;v

5. Experiment and result

A wine data set was downloaded from website,

ftp://ftp.ics.uci.edu/pub/machine-learning-databases

(14)

15)

(16)

7)

(18)

19)

The sample included 178 instances, 3 classes of thyroid, and 13 features for each instance.
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The above real data is applied to evaluate the performances of the Support Vector Machine
(SVM) algorithm without any transformation, the SVM algorithm with NWFE-Transformation
and the SVM algorithm with Liu-Transformation by using 5-fold and Leave-one-out Cross-
Validation method to compute the accuracies of the response category variable.

The experimental results of three classification algorithms are listed in Table 1. We can find
that both 5-fold CV and Leave-one-out CV accuracy had the same result, the SVM algorithm
with Liu-Transformation has the best performance, the SVM algorithm with Liu-Transformation

or NWFE-Transformation is better than the SVM algorithm with no transformation.

Table 1 Accuracy of three Classification algorithms

Classification algorithm 5-fold CV accuracy Leave-one-out CV accuracy
SVM 45.7627 44.6328
SVM_NWFE 95.4802 96.6102
SVM_Liu 99.0798 98.7730

6. Conclusions and future works

The support vector machine (SVM) classifier is a popular and appealing classifier.
Sometimes its performance is not good, which can be improved by taking some transformation
about the original data before classification, In this paper, two transformations are considered, the
well known transformation, NWFE-Transformation, is originally used to improve the accuracy
of a classifier for the small sample data with higher dimension, in this paper we pointed out that
it can also be used to improve the accuracy of a classifier for the large sample data with lower
dimension, the improved Liu-Transformation is proposed. Our new transformation also can be
used for not only the small sample data with higher dimension but also the large sample data
with lower dimension. For evaluating the performances of the SVM without any transformation,
the SVM with the NWFE-Transformation and the SVM with the Liu- Transformation, a real
wine data included 178 instances, 3 classes of thyroid, and 13 features for each instance. The
real thyroid data is applied to evaluate the performances of the Support Vector Machine (SVM)
algorithm without any transformation, the SVM algorithm with NWFE-Transformation and the
SVM algorithm with Liu-Transformation by using 5-fold and Leave-one-out Cross-Validation
method to compute the accuracies of the response category variable.

The experimental results of three classification algorithms showed that both 5-fold CV and
Leave-one- out CV accuracy had the same result, the SVM algorithm with Liu-Transformation
had the best performance, the SVM algorithm with Liu-Transformation or NWFE-

Transformation is better than the SVM algorithm with no transformation.
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In future we will apply our Liu-Transformation to improve the performances of other

classifiers.
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