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Construction and Development Advantages of the Bus
Station and Compound Public Spaces of the Hsinchu
Science Park

Student: Pei Lin Ko Advisor: Dr. Benjamin J.C. Yuan

Program of Management of Technology
College of Management
National Chiao Tung University

Abstract

The Hsinchu Science Park has played a crucial role in the history of the development
of Taiwan’s high-tech industry. Likewise, the establishment of the Bus Station for the
Hsinchu Science Park has helped accelerate the use of the land, solve the issue of the
availability of limited land, and entice city-dwelling tech workers, businessmen, and visitors
to use this major transit hub for commuter routes, as well as for long-distance intercity
routes. The Bus Station affiliates with their compound public spaces now offer people a
brand-new point of view of the Hsinchu Science Park and the one-day living circle in Asia is
beginning to take shape.

Research methods are based on the literature review of the bus terminal, open spaces
and compound public spaces, and on the Modified Delphi Method and Analytical Hierarchy
Process to assess the criteria and priorities of the Bus Station for the Hsinchu Science Park
and its compound public spaces. The results show experts have concluded these are the
priorities of assessment criteria : to set up an adequate storage depot on a transportation
route with sufficient parking spaces; to integrate with transportation systems; to promote
the use of mass transportation and intelligent transport systems and green modes; to
provide comfortable, friendly, safe and reliable spaces and services; to build up a
sustainable monitoring system; to authorize green building certificates; to supply a shopping
and commercial center; to authorize intelligent building certificates; to offer more tourist
information; to showcase the commercialization of high technology; to create a Hsinchu

Science Park landmark; to nurture public art; and to showcase Hsinchu City.

Keywords: Hsinchu Science Park, bus station, Delphi Method, Analytical Hierarchy Process
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B S gRfs > ViR g E4ErE (Positive Reciprocal Matrix ) /&2 o

B4R R0 RVEH M (Transitivity ) © 7 &% M 0% XES 1 (AR>B >
BiECo RIAEC) » b BF3g B M (5 % Kb (ABB- 8 5 B!
C= & » PIARCA )

B Z2ERBEZFE TP FFEF LR OT A LT REE - R

( Consistency ) 2R o
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B & FRFAER > S 4o iz B (Weighting Principle)) @ 48 o
B =EP& 2 r & NIRArFR ‘%ﬁé" A B RFARR A ] ORI EER
RS M oa D 2a P SiEab e

o K BALR A 47k Bt B

R BARR AT A AR B T B fRAAT RN  onei g T
AR AER o AR 5 AHP E¥dpper 2t *ff&m'r%ﬁlv\ | = B de s s o & gl
T e L e Rt S
Kb am- BRECE B B A B RS fﬁ%ﬁ:'» B - Bl e AL

EJJ;'% ;{‘J“’/\o

- ~AHP Z ifE:

AHP ¥ B} T ihdy i W G B ik TR EE S ehp e r-chHPq* S Pl
G TR B R R S R i m_ﬁﬁé » F1E K s lﬁ ( Hierarchical
Structure) 7 P‘**‘L“ﬁi*%ﬁ“i#ﬂmf’f%ﬁ PR R R R FEHES KA @
TAEEAE A o FPt s R BN R G T A aig B (Vargas, 1990)

n gﬁaﬁﬁ:i&aﬁﬁag FAAFTHI LARRIS TR T EEA S
]&mfs_ AT T oALAE A o TTE PR L S ek o
BOLCUEE AR B 0 LA RAR BRI LEARRPRE &

T o L e %ﬁw%-%ﬁ<ﬁ%iﬁ>’f1%£%
el e E T RATRE S T AR - MR KT A WA S
g °

o bji%-ﬁ R Jo T AL R AR P 3R O LI 00 JR 4 A SR e SR AT
AN N 1‘#’ Y e TR U R W B o $

R e Bh AR LS S R AR NS RO ERUE
LN g 3 R RS S R B3R R 2 & eniR A8 B (Priority )

Mk&ﬁﬁxig ( ﬁxli) R _47 ,)g\- J—a‘\&hpﬁ'—ms}*ﬁ‘&? R
- ~ AHP z_ 4k E:

AHP B2AK 2 4 3% 5 cnifelh > e B 372 b 74 — 4% o AHP Bod- 2d i * fj ¥



SRR A B E RN F AR PR B AT R R R R f
L HofEEc TN A - PR LS Reaipdlice Am o AHP 2 £ R > iR 24

2. (E3ER - 8 Bz 0 1989)

B TR TR

B TG R w4 [ Saaty 2R Y 1~9 % R HAW4pa & A
1. AR PEHT7 B hE e 7 i
2.1~9 R RBETELIE 8P HHB G WL E ]
3. AMEAE SR 4 1 '—Ff'iﬁﬁﬁ_iﬂJ‘rﬁ’ﬁ_iﬁJ\ra‘ﬁﬁ‘_lﬁJxr’féﬁ_lﬁJ %
TEHER 2T BRI AR FEMEFIREE ¥ AS BHRLT
e M ATRE o

C I R el P
Roper-Low frSharp 7*ig J1AHP r/ 7™ B ghak % (fide & - 2001)

B RS E T RERF L E R G M o n A

/i‘a:ﬁ:a‘gt{ °

| 5 (Tangible) ¥7 & 25 (Intangible) &R b fi > 5 FIER o
B0 SAHP s B (BLsB) 2 4] 0 £ AL G AP ST
( Statistical Significance ) » x i /= # & P,J—g\ 7}% M FE e g o

IR S ENS IR S EER LI K AR S L
Benth £ o RS TR R - R
B R A AL FETEC FAER AR ARG 0

\\\Xr
1%
R
g
N

oo KR Tenfed o

B A3 F 2L 7P FREI -  HREELF LR A3 L AP FT RN
HE e
BEARAHPE - 25 hMehT i BRISER 202 > B 5 REF L S RE Agmit i

%.ﬁﬁ%ﬁ%y$% Bbd bbb RERFOFALLRE o 150 Foms
B A& R BRI hd M e I R % {5 ERABOED A Sip
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2~ K BARR A 45 ik R AR

R B Fe B it ek e AR BEEROREA RS LB e R L Ripat R
p R AP KPR el FC S - z%gd £z p = & (NominalScale) ¥ & k& & &
F2 e (s > GiF Y RiFeL 2 e £ (Eigen-vector) o & KPRk
TERAFZBAER R RN BAE > AR TS B R 2 - 5 53
R FLFREFRARZAL UK 38L& 22 %07 = (Priority) >
BT SRR A T2 S iy

AHP %E 3 % P % (Multiobjective) 2 % # | (Multicriteria) - K A% ¢ - &
- fEHEA R hS R Y AHP R AR 0 A RT R A ST A B H AT
%EJ?»E’*BE}F 4o Bl4-18 #ror (BRIRA - % Rz 0 1989)

U R

AR s E R 3 g RS BT RPN R B 0T o K
AP o RALR AT A SRS A R AL AL MRS e+ Rk
P B) 5 TR AR R s R R R R AT L S AT S R T AL -
Toom A fREREET @‘} #A5W1H (What » Why ~ Where ~ Who ~ When ~ How) /m ] % #-
R

L ERECEY TS

st h AHP ¢ B £ R oo TR Q45 R R AL fRi B4
s L O TS SV S Y U T R R TR PRI e
Todm TR F U LA RG] R PR SRR E T -
G BRI S R L - L PARRCC R F TR SR
HRFREME T A L AT R T - BAFREATE AT U A e B s - EfRAR AL
1P & (goal )» = # drie i 4 objective )» = ¥_#FE & & 42 & 0 p(criteria) »
= EHY 7 % (alternatives) - B s A Fl4-16 #7T e

Hi%Goal A
T%E/‘jobject B: B, Bs
%EUCriteria C C C C C C; C: C: C:

J5ZEAlternatives A A,
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R etk 3 R VIR A R ANk A B R 2 K BB F R T %
Fend P4 b F#L Tl wma A 3 BRInigg B 45 00 K xS iidok < 8
R 6 % RN T AR HEML BRI T L5 SIS R - R
=R AIH e A i3 B AR AR 7 A 9T s B ) (Criteria )~ =t & 1% # P (Sub-criteria )
2 BT K ehengr 2 % (Alternatives) 0 )& - B & &% (Saaty, 1980)

WIP R R o R o EEPERIL YT A% (FER - ¥ R0 1989)

B B3 AafimReand s pike

B R ERERPAPENRF AR - f o

W )Rk R B S 0 kSaaty GuEiREF 7 LATET BoAENET L
AR R R - R Tl kG Cn2(n s A dKkp )
FNSTRE APGanTil L 75 vr 5 24 52 3 - RenfFA58 4 > )t
#03) ve #ow 32 i B (Principle of Pairwise Comparison) » A = £ % i #c7
BT oRIVEEEEAN O BT L EREL - R Bl g anaf s
By /T e

B gapi®E 4 REG B FF 49214 (Dependence) i fpd >

FAMpE e L g AT B K EE A
IS W BN ok i S s S I

TRIAA BEHL G B wrw, B B0, % 0, B R(G)T ik ehfEE
Hirs Lw Bwp 845900, 7 3 Bi=m FRICEHCOFREE A v s 1wy wy, &
Wos BAR0, T = B im BRIC3~ CuECeenBERIEE » Hirds 15 X B Xk @ B2 &
(Aj22A;) BHRIk (k=1-5) T eha My ARk HEB kAT 2 F2 90k 1 (B
I %~ FRAR 45 > 2004)
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Bl 4-18 AHP & 4742 7 &2 4 3 2_ /A2 ]
TR kR L BIR R - ¥ F22(1989)

HFE= R EENG

AHP S®i Rl - fint - KB H v 39T - f & 2B amer Efheodes 2 o
PALBR - RS BRA L - R R AL ERER AN BRA
B TR A LR ) - AT RN LA 25 5 B D o

EERE LY f R A ke BRAR MG
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AHP 22 G e 3V A $h i3 N (7G> A RGBT 2 3G R R )
i F* 2 ¢ B (Nominal Scale) = iz 71 i » AHP 32 ¢ B (preference rating)
BAHreRIF T IRILR )~ THLR, ~ LR, ~ THRER ) ~ T4H

t8 %% ;';k: PR R1-3-5-7 9 chiir@ E; ¥ F e AT BAAR2ZF
TRRA24-6-8 cPiFE > FHE LI R ANLILRIE420 77 (FRR - 5 W
s > 1989)

% 4-20AHP :ER R B R A ZEP

LR Z_ # definition WO
1 & & Equally preferred CHTE Sl ¥ ‘;E}‘H:_Ei EfEER
3 f £ & Moderately preferred GBI e B R - 2 %
5 4f £ & Strongly preferred EpBLETR I e TR - Sk
7 & & Verystongly preferred | F S m25¥ w2 Mo 5% - > %
9 % ¥ £ £ Extremely preferred FERERY LEHEEE -2 %
2,4,6,8 R B2 Y B FERITRER

TR KR BIR R - ¥ F22(1989) o

ZJRAHP i ¢ R RRIE L & 0 HE - B REFAERGR S FAK
FRFHOSAED (135 - SEL F RO R) 0 R BRIt E - S5

OF IR TR A PR AU LR

FHEEEA AT E 22 S RaEE s LR A 471 B R L S RAE
@%%ﬁﬁﬁ%ﬁéﬂ’kﬁﬁiﬁiﬁ—ﬁﬁo%%@—ﬁﬁﬁﬁgzﬁiﬁ,@%
L%%WJ@ w““ﬂ’*“Mpmpﬁ%hivéiﬁiiﬁ@ﬂ(— ZEHE
%w’Fzﬁfﬁﬂ—é%”m&%’v%aﬁé%ﬁﬁ@mAE@W§ﬁﬁ)

5.5’5}?% :L;%v',,;\;%ﬁ-;bﬁ;i,ﬁ;ﬁi
F-RBnEZ ot EeE-RFLTRART ORAEZF LR MO HILR
(Pairwise Comparison) > W5 @ BE ZFAHELERE - FFn BEFF - AFiE

7 Ch= “(“ ”:M*w foo HiE* £ p 2 & (NominalScale) @ 3% € H tp%t € & ot g

(Ratio) v Brig h 2 e A W H.1/9 0 1/8...... 21/20122°3>..°8°9 FFH¥n B &

3 & R R 9‘%5;\2%41?@:'1’1P S A S B E2 BANME R Ml

A EMIBE AL LR BEHLL A T2 AL L P2 AL
S BT R g B -

[z
B
B Z
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W RELREL T R L EBREFOEL R B AT W

(Eigen-value )f#;% » 45 11 = $ b o 4B"L 2 5 ficw £ (Eigen vector ) & i 4t = & (priority

vector) £k & AFHciE o o AL AR B FlEEL > @ 7 BB 5 FlptE ok
s HiE f272 1 & f* %k §/% 2 Householder 2 o

HHI - Rk

- ﬂ”%‘ﬂﬁmﬁt“” ’ ;Q%?’rii—a;%
A -R?28FF AME7IFLBIE S

-

hiTEEARY 0 AT IFH RN AR B Aoie Q A
F o LT A LA o
- R R R Y TR R LR 2B 0 T R TR B e 0 &
B £ 27 o ST R PRFAEME BB AT 25 - RiEe - REpIRE > 7 3% ik
R e R & R B K B AR Saaty E‘ ®E 201 =+ (- H#HCR<0.1) >
EROEE RN E - KPR A THAEE R ‘5‘5”7’]% A e
FEo AR - REARR Y P ETE RV B RS- R e de
SRR A REARR T LR F BT A sk KM AL L FEATIE
B2 HBIEB LI o 3 E R X HACE (mah) B8 re £ (W) k6 T2 ¥ Rt
2724 - &M {9FSaaty 23R EREE R ( Consistency Index, C.l.) £7 — 4t i)
( Consistency Ratio, C.R.) > ¥ T_= ¥ A a- Rk o

1. - &{dg 1% (Consistency Index, C.l.) + H 2584

Cl:Mnax_n
on-1
$ECIL=0> 4w ;é]@* 2 h- Ko
Tal?c./.‘l’z\'ra T — R e

2. “g#4a1% (Random Index,R.I.) @ - R{tdgih (Cl) shr |~ ZELA FFfic2
S R B GPRE RGBS © SoHRT 0 94 2 HCl.
B "gffﬁﬁ#% £ (Radom Index,R.l.) » L B F ;ﬁd %4-21 JEF o

Z 421n e Bl iR E (RIL) £

n 1 2 3 5 6 7 8 9 10 11
R.1 0.00 | 0.00 | 0.58 | 090 | 1.12 | 1.24 | 1.32 | 141 | 145 | 149 | 151

4L kR © Saaty(1977)

3. - &Mt F (Consistency Ratio, CR.) @ H 24 4eF
C.L
C.R.=—
R
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AARF P BcehEE T > FCR.<01EA TR L - REBRE L L ER -

4. KK s - k42 (Consistency Ratio of the Hierarchy, C.R.H.) &

ClH=2 (& B A mehifie®) x (5 B A %OCILE)

RIH=2 (& B & scnigho £) x (F B & aRILE)

C.LH. , C.LH. o
C R H _RIH -E C.R.H.=RIH < 0'1 ’ El]g%ﬁ%@m— i’('}i? *{_x o

ﬁﬁf EREFAS R
PRBEZRF ORI N L EFEME EL Y o %”ﬁgﬂ%%&ﬁﬂ..‘sﬁﬁﬁﬂ—
fi‘” BER R PTIE a—;e,k—g ;gﬁq%zgmé,{g_ o r’»ﬁ _ T*“i—%ﬁ'ﬁﬂg’ ¢ &zj‘.\gx%p;—a %
B (RRARR) TV T - HALEME EJ*/»WJ** SRR S

”"‘A"I-
Ao TgGEE R BFE L TR AR A kafp g

ST & %
RS R E TR, L
€82t h A o

T~ % pipF g s

RAE A AR B RENE E YT ines

A M&J%»Mfm‘é EEARE YT
T B R F 2ok F A4 (Group Decision Making ) 2t £ #8743 ( Collective
Decision Makmg) mgsc‘vw;o AW iEARY TR EW S R ks (Preference)4c 11 EE & o
ERIBEFEET R A 5 F K & (pool first )22 % {5 & & (pool last ) & #& = ;% (Beckely,

1985) ; F @ & & 11 A fe T 357% (geometric mean method ) ¥ % #cii-72 (majority rule)
fit 0 % T 3o (GeometricMean) 175 B4 sniic» R F|F & - BA KSR h2|¥E
-2 5,_\(a+§)

LR AR e i l/apE > B TBEKLL A AT rin i

Za >mH By

= B e ETIEX, X,.., X, ’.,’E'T-‘T-'i’—:n’g*_},@;f;\nx,x, X 5 F A P B GIET 5%

(arithmetic mean method ) & * #& % - 4n REE RL H¥nRFEZpHEERAEEF S
gt AN (h=12, ., R) » TS REE S §- KRR > T A S RER
FTUBEE A TIHHREFEEFEL > RS e

¥ ,}Eé‘wh_ (WthWZhJ-- th) °
33 ‘B’}g’é‘wh)f% BET ot BT aE > @3- 2L WLeT ﬂkﬁﬂ i

L] E717 | e
BEEE R BT o L B FR L (FRY £ 0 2010)
wW={wili = 1,2, ...,n} He wi=%2§=1wih v i=1,2, .., 1
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% 52BN EEF- BRI AR E it &
oo - w AR FowARE
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A YR 7 78% 7 100%
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B 20 18 9096 18 18 100%
TR kR AT AT
AL BEIARFEES - ERE 57 «ﬁém ~20 Aiptk RNV E S
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TR EZRIEAE- K
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Tiofe LA e ALz T2 Y A7 18 PR L% > £ 523 R T
o~ HRLz e A L2 T F o AT P

| e

/‘]E\‘:‘

PR EE2 17 PR E % o

%5-23 B0 AP EY - w AR B R A4
j . Tk T 35k L VAN &
He o it 5 o e p N
S L B S 4 2 B L B 2 S I
(-) 11FRAFLERT N 250E | 6 6 | 494 | 4.89 | 1.305 | 1.29 | 1.00 | 1.00
Mg E A | 8RN
By , ,
% 12 e £ b ¢ 3 3 | 406 | 4.17 | 1.162 | 1.21 | 1.00 | 1.00
1.3 45/ e R M 35 9 5 e 5 5 | 429 | 429 | 1.176 | 1.18 | 0.50 | 0.50
(=) 21~ 2™~ Ba@id 1 | 6 | 6 |5.76 572 |0.4240.45 | 0.00 | 0.38
BBEAY | £
g 5 )
g AR 2.2 e W S T 5 5 | 441 | 439 |1.032 | 1.01 | 0.50 | 0.50
23413 5 A3 AR 4 S 4 4 | 4.06 | 4.00 | 0.872 | 0.88 | 0.50 | 0.88
(= BIRERFFoORUEUFLELFED | g 6 | 5.88 | 5.89 | 0.322 | 0.31 | 0.00 | 0.00
Jade if H_| =
A | 324F 8 B IR 5 | 5 |518]5.11|0.706 | 0.74 | 0.50 | 0.50
33F 4 RS R L 6 | 6 | 559|556 | 06 | 0.6 |0.500.50
(=) 4.1 % 2 BEPTLIR 2 F 5 5 | 418 | 4.18 | 0.856 | 0.86 | 0.50 | 0.50
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