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ABSTRACT

Railway grade separation projects for metropolitan areas of many
countries have been highly focused for a long time. In past years, there has only
been one evaluation criterion used, cost and benefit analysis. As such, we have
been lacking a suitable mechanism for considering both the development of
railway operations and urban re-development. Therefore, a win-win opportunity
has not been achievable so far. The aim of this study is to establish the
mechanism and evaluation criteria of railway grade separation projects using a
rational and objective decision-making process. This will enable us to figure out
the construction priority of railway grade separation projects under the
constraint of limited resource, and also to use the profits from land development
towards construction cost. This study adopts a forum and questionnaire of
experts and uses the Fuzzy Analytic Hierarch Process (FAHP) to analyze the
weighting of evaluation criteria. Furthermore, we utilize the VIKOR method in
order to determine the construction priority of railway grade separation
projects. The result shows the evaluation mechanism can be divided into four
phases; application phase, feasibility study phase, comprehensive planning
phase, and ratified project phase. The critical conditions, emphasis, and
evaluation criteria in each phase are different. This research also uses actual
projects as case studies in the feasibility study phase and comprehensive
planning phase. The result shows that its prediction is very close to reality and
we can propose improvement strategies for the relevant authorities. In order to
execute the operation of railway grade separation projects more efficienctly and
effectively, this study suggests that the relevant authority establishes an
“evaluation committee of railway grade separation projects” and build “a
development fund for railway grade separation projects.” It is hopeful that this
study will be beneficial for the evaluation mechanism of the railway grade
separation projects.

Key Words: Fuzzy analytic hierarch process (FAHP) ; VIKOR ; Railway grade
separation ; Urban development
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AW FEER I o irik (FAHP) SETTREEL.ZETE - ] DISHIE RHERI B2
J& 5 B —2E i VIKOR ZHssGil 71k » FIFRIGIE (degree of regret) AYRTRUKINH
T3 Z BB AR LRI ZEEE - DUPEH 255 B S L S L HG (LR TR SEIESY - DUN R s
R W Ak B AR £ 5 1258 VIKOR Jiik R Eb By -

3.1 1R#EM DL (fuzzy AHP)

FERI R BB AT IR DU AR o AT R SR - T AR AT B 2 SR MR A VT iA e — > £
ZUEMEFAEAEE BT N A 2 HRHEHE R IR R - rTE PR R S E
JEBRATIRDLE A AR - HRTEREFIAEADE 2 ik I 5k ] E AT R 5
NEFy ~ EAEBMTE ~ BERRETTE - RIRTEK ~ BIRAC ~ FERTAA B ERREAL - e
R~ SRfiaET ~ SRR EEE © (b ~ SIEBREseih s 12 THRE - HRTEFFZ
FERRTIREFA L - AE GBI TR E R E B AL AR U ™ g2 vl fT
PERFFSEET A LR R B e ) AT B AT T ST - RO SR
IR T AN JA\ B R DL » R LB SR I iR L AS R LA ok — B0 - R S
FH AR LLE (pairwise comparison) » 3253 FUSE B LB R 07 ol ELE RS (comparison
matrix) > DUREUHFF LA - 778 B —pl bl s — B s s te i - (E R SR A
2 o BESh - BERGRERRIE B RE - A ER O TREER < H -

A FE TR B A iR B YA EIRES © (1) WA RE Sk E AT B8R
Ay E S 5 (2) TLARIRFE & 2l H A I 5 (3) m] DAMAHER IIBMIBR SRR 5 DL
K (4) PRI AT LA BRI BE FH AR R o AHP SEFTERIRRRERFR - m] Lo Rl T S e B
ML ER VSO B 1 R e PR B | SR T 7 o AR A - ELYE RIS mT s 7
18 PO S5 BR 2 2 P RUSE G S B A o 5 25 B 3 LB SR AU (eigen value)
EAFFEIAIE (eigen vector) » DURHUR IS A 5 DB 4 TRet B — B e &k
% 5 ISRt g e B Se et 3 -

PRI FAHP ZJR[R] - FER IR IR HURE L I LG - HIE N 2
i FHERE RS AT G L LLB - s mlstE— D RS - Rl - iRAdmTselEid e RSB I W 5e -
AR R BRI BV iy Cle 3~ Tl A 1y 15 RUEE ~ fisk B iz -2 8 2 BTk
% o WA A Y BRGNS B PSR AE - AR R E T
R REERT R B IR - TR ARGE S R % R PG » 3238 — 2035 AHP LU
b > IORIUGERGHE L REE - H i B ST s e dUsiil = 2 - HSSCRIMEE RIf - 4
ORISR SERA LA ) IR TR LR B2 30T » HA TR A B
FEFHRA R & B M HERTEE ~ BRI D" REF 0TI A R LARAE /5 » BhmEse Y
FIF = At B R B R DAPAEZS A3 s ~ FoUR P S R a5 %



EamstEEF Fwt—% £ RE-O—%#=A

S SR LRI R AT ~ B O T BRI R E S E P YRR A
FEFAA SR IR & R B R TR ~ B8 ) RIS TR IR B -
ARIPSEE BRI = PR IRA B (triangular fuzzy number, TFN) BESIRGEHAEHR -
FoiZ B LITE R HRTEZ W FER L - AR HA o -cut J3EELT - ARHERER AN a8
FE Y B EFREERS AR R RS TR BERH R RO HER -
DARESR n S REEERIFIRES TR L Ky 1 BUIRDL - ANSRER RS-S90 AT - RS AR S =k
7 HOBBRAN
EEESE w, RYER j RBIRIAEE - A=) -

wo=(,mu;) o B (j=1,2,...,n) O]

i s (1, m ) BEHEA R BB T &2 -

. k
1, =min {wj‘kzl, 2, K} )
K
m;= /K> w]; 3)
| v
u. = max {w’f‘k ~1,2,., K} )
J k J

Hrp o e RERBERAE
wh B EISE k SEHAMER j I REERAE
1, RyBoeiriana R UER j REEE Y B/ M
m, BT RS A YE R AR
u; Ry R PHHGAR R HER j REEEAYIROAMHE -
FIF TFN B 1, R R/ INATASIE » m, BUBEATAEIEL - T o, BB B A TAEAH - ELEH
FEEE 2B K¥ (membership function) (W) e 1 s e

l; m; up w,;

1 =ARMREE



VARG % B RIS AE AL KR AR B A 1 AL T & SRS

FHAS bl et S REER (BT R ORI B et — DA TR R LB R L DU 1S B B 22
FRZMEEE > RIFEMI LR ZIFBMEL (nonfuzzy value) DF; DIFIFER  MEEIMMLTTE3L
Al Ry B ORI - HaRE TR b i X (4) B (5)

|Gy =1)+(m;=1)]

TR LY DF, = . 1 @)
+dm.+1.
HRE R Ly DF, = 5)

R IERUEZHEE (w)) FHEAAATI (6) Aok

. DF,
Wi == (6)
2. DF;
Jj=1
ARHE It B oy R e A HU A O S S M R o i PR > B iR B SR I ABE 5
TR - DA A TR R B AR -

3.2 VIKOR 2 5 XHF

VIKOR Ji¥As2 i A BERERTRE R i« ZYERIRFATR I - BAIARBEF H 2t - &
FefBE —FHERAEE n 872 28R A, Aoy, Ak, A WEAFHER] j BIREEAE wy 3TH
iz - RS s R SR RGRR TP AR & T SAEHER j AT el REIRSR RSB ks Xy » T —2
JEJH Duckstein 1 Opricovic " i/ VIKOR B » BIa LU F=U(7) -

. ‘ » 1/p
n X=X
df =13 | w )
7= x./‘x./‘

IR TTUEAT » 8 TG EL xy SRR T EAR L WEL ry SURETR S FLAIE » R
AT T AR I (regrets) B -

IR L LI HER » VIKOR FOHEF S0 DU TSI B 5T -
S| ¢ AR L SO e

VOB MBI ) BURSH AL x, » PRI L SR RHIPOR.Z xy SERE SLIE AL
B o AFEIMRIGEEIENE v o Fon, =[x x| [|x) -7 TR, BUERULHEE w HI7E - AT
DU E R IZDR: -

N




EamstEEF Fwt—% £ RE-O—%#=A

\\_F_

BR2 - 3HE S fEEE OcfH

RIS (12) 282 - 3 p=10F (A1 (8) ) » MR I B AR P 49
S (average regret grade) » WAL Sy {8 5 M58 p=oo (AR (9) ) » HIEH R ASRIGEE
(maximum regret grade) » it & O fH -

_ n n xt — X
Se=df™ =2 Wiy = 2w (®)
Jj=1 Jj=1 Xj—X;
Xt —xk~‘
O, =dP™ = max{rkj‘ j =1,2,...,n}= max{ 8 _J‘ i=12,....n ©)
X: —X-
J J

ABE 3 GHH R AETEIE
FEFHLUT Re et 8 (10) SKEUH 2 FEEHE

Rk:vSk+(l—v)Qk:v{S’i_S+j+(l—v)[Qk_Q J (10)
S-S

- 0 -0
b STRTEURy SR IME (SUPTDUEEEREE Ry 0) » STATLURy S IERAME (BTRIE
ERERy 1) 540 0TI LURy Qe IME (BRI DUEERRE Ry 0) - O WILURy QeiIIRA
B (BATLIEERGE R 1) s Hrpo<v<1 - [l v ArfRRATZ AR IS S AIREE - AHEIRIAE
Bt (1-v) RIFMRERAZ AR ISR - iff Ou Yang A 1 HEEERAT v=0.5 » B4R
Hv<05 o
SEE 4 - T

T S > O PAR Ry EAHERE » T3 3R HERR AE LR/ N Ry A Ry iR R J7 5MH
1M ELEZ R/ N Ry SR S, ~ O TR iRtETT5ENE -

b 5 v U T E I AE LAt 4Bk |+ 3840 Liou %8 A 1S FEFH A2 A BIIRSSHE ~ Ou
Yang 5 A 1) FI i F AR RHAe 2 55 5 T

M~ FESH
AT FERERY] H sk YR b PR - DU SR T8 37 B (LA A T2 FH AR 1 Skt -
it — D A A g T B HE IR ] - PR SIS FHAAS R - it 25 YR AL AR B
i R E R AR R 2 - T RERE H AT (L BB - R B R T
1+ B R A R D DAR 3 -



VARG % B RIS AE AL KR AR B A 1 AL T & SRS

4.1 EERH

I RT3 ER FR AT st LA (LRI RR Fy » R RSt R B SR K - A ik
TJa B n ] TR S » A A TR A AT TR A v AT - SEa R N i TR eiE S
MBI B MBS iR AAGEIE A TBbe % - BoE R IBHARED T - Aol pirule B i HH
ke - 8 TR 2 E B THIE A H B TR R v ABR B R - Bk
HEgRT R A EAHEE - Mg S BT ERR S B E - SR B B e 1R R LR B
BLEALNEH -

fok LRt » AW SRl be Lokt 2 e e Mg DR 2o b SRR ThRE - A5 R ek aT
LA EEPBUTF &R ECEBUATE R - KB R S E ALY ~ $EE DU R
A53 B 2009 5 9 HEUR 12 A ABARI K E R SE HEEE - iREIEURy 59 THIEIRPID i
FAT 36 TR ROy 6 TG DURe 21 TRFAEHER] - Gainly TRt aEE, » TR
AR , ~ TEBA T, o~ T HEEREME ) 4 KREIET WLl T HREIER - AR
I R AR 4 (EREBGEITREAL - 56 | FEBOE AT SR B - nTHst T BUF
BEEE R IR LR S - WS R A s &/ M - B LR
AT EZEE 5 56 2 BEBAE I T IS ERE By - R TR ~ SRR s st T BUR AR Al 1T
PEWTE - WS TR RO LA C LR A g AR - DU R Bl s BALs
TaT - RHlRLE TR R T AN R BREA - APE BeAIE DA e 2 i T B F R AR
AR B 3 FEERNEAR A M EIRE B -t LR s s s Rt T S A IR ZEa 2 - 0k
VR L EEERL RS o FREMGTER B o MRS B A R DU PR
= B HPUR L EIE BN s TR - MO BUR S RGBSR & 2+
% o thREBUF GRS T -

4.2 AERI BT 75 SEiREN

AEEHERIR R FHEE R B PR B - T DAER L P I Ry 35 & EE G - I T e i S
AR 25300 B o s ek R ME T - R PR e 5 Uk HORIUREER. - I WSS © ) 1l
21 THRHEHER R SRS 3 TE B 7 TR o 4 BEE L AL BIRELAN)S

4.2.1 RFEESFMEE

AWTFeEt B s B (LT A TR H £ 2R TH M > 275 H A T iR (B AR HiE
I B PR SH AV S A SRR R » DURCPAGE S R AHBA B A - 2371 DAHGE - ASGE B
B e AE IR ] - 2 A - It - STV AGE B R B RS 25 HAR R
it - H XGRS LA CRTR A AL R LT - Fr DUZER TR MR AR P2 E DL e 2
NP () BaREg ISR X TR b > AW R B HSB AR - RIS TR
R i PR A2 B D BB R P AR AR A R T Y+ SR 75 B A R BUZ BETR R AR 910
PCU (RETTAZGEE) - HAEME MBI 1,000 PCU » KA HERHEZR R EGRE » HRET



szt FEF Fwt—% F-H RBE-O—%=A

BUA OB R PHE ESEN 1,000 (PCU/RIE/NF) » HARGHT AL - Hhah -
BTRFRETAAEE 75 B HIE AR 906 FEE 939 b2 [ » HABKY 15 438 - RIBLARFSE G H:
FIREELE 2 R 2RI/ NRFEBTRF ) ZHGE 15 gLl b - SRR E B RS ES R 3 - frblAEhE
iy Lol MR AN I - ] R iR v e (AT 2 - BOR B A SRR ST T~ — D &

’3 BERFREEREMERFE 2B MMIBKETR

ARG RN
[EEIOL Hji s (PCU/M) | HEETIRGE] (s/hr) | #jiiE (PCU/M) | HEETIRF[E] (s/hr)
5525 F 136.9 504.6 120.5 551.3
55 50 FfIE 419.7 633.0 378.9 748.3
275 F R 910.0 939.8 918.7 906.5
#5100 T 418 2015.0 1586.5 2327.0 1514.0

BORIAIE « B IR S AT A BB R R A o s )
4.2.2 F{THAEEET LR

Al 2.2 BiFR AR ORERS HA 59 A A FRARaHE ] - RO DU el S 8L
LIRS INDASE R RSt - AT 36 THIEME - Rillt e 24 C i &1 A2 E 5 R -
B A SR SRR R B - HE— 1L 36 TR MR R am T =R & OF
% > BRI 6 TEIF LR, 21 TR AT - & MR A AN 2 Az -

| RS R LR AT R L B |
T

v v v v v v
# 78 b by ) £33
i
=] =] &g =] g i
] ] ] [} ] [i]
v v v v v v
it 22 O L A S S S 5o 1145 = =
% A TR S LR B 5 uh ik 2 AL R
L Fb &1 Wy BH BE AL H H B E 4 Tk B 1% 5 H
J&& 3 > AR O Bk iR 2 %o i 8 fiir Z& A
2 i i e - i R 2B R 2= BA BEH = = H
oy i i R ¥ 4t B = e o aE ¥
1T % 1 f5 R E gl i 2% il SERAE B
Bl BELEZ g Bk i 4 2 e -
i T 2 B B % & 52 2 #1815 =
i | 5 S = 5 =1
% BF & AT i L7} F R i
R Eil A B
&5 4 it %
ao& i3 = =
[ %
T #H
ik
1
A

B2 ISR ba] 1T TR AT 2 ST L 2ER



VARG % B RIS AE AL KR AR B A 1 AL T & SRS

423 FEMBIFETER

FR AT E A M A B B A - ISR KR EF R EGIE - xR
BB BGERER DL T RHhBEEat TS DUk TBOR ) MiEfERE R - 20
HE ARSI A D - SRR Ll 3 M AR 7 IR E R L A H
T S HAERIFEATE] 3 Firzs -

i ] - s

A el

‘%; R
0 > TR T

% el T E I e R

f o] - i R A P M
I N e e EN R

B3 SR tiRSRBIREER ZF G %R

124 HERTHGT

TEHERHFAZ B RERM T EER SR FLR - BT RITRRC S e S E
A () FFEREA T EEEE 5 Q) BT RIEZ S8 Ry ITHE ik
FEBIEIGL 5 (3) BRI TR T2 B iR T AL I - Rl 3 THEF AN AIHE N
rhORAGTS BRAGHF B it TF3E - RLER Rl et T U Ry 72 HGAL - 7 e S i ES B R
EEE AHIO TR - iRRANE ) BB T 40 - AGFEH R T - R RIAEBUR L
HIFRAR T - Wt TSR TR - B R RGP A e -

4.3 HEEDN

REE B 2009 4 12 31T HR BEHE ST IS - FIGHREET kT
HETT o A8 12 RIS HERPEATER AR LR - WRSRISRE R — B e e = ol
i » FAHP 3 AT AT S REE AN N3k 4 o 72 FAHP o1 DB QR R TR L REERARFP s
M 1 (0.325) AEHERG T (0.249)~ B 5 1 (0.188)~ kg [ (0.103)~ ERHEJF AT (0.090)
DUk tettifgim (0.046) 5 BLoMETTR IR HEEE - FLJ T B 7 /R B B (i — 3
BEAMESHERIZRER T - DUPAGHEE P HEEHEE 0.140 iz » SHAMNIE PG E H AL
{RIRFEIREEE 0.110 Ry - REEEEE —HIE WV AGE R R < i B R B A (0.093) - (HS



szt FEF Fwt—% F-H RBE-O—%=A

HEEARBAZAEEZAREE § - S AR s H 2 - S B B o i Al KR
&

HHIHI

£4 ATEAEBERZEEEFIRER

o BB i | FATIP

(min, mean, max) DF: DF}
D, |#EE (0.025,0.128,0.175) | 0.103 0.115
Cn |itARFE R (0.003,0.047,0.137) | 0.049 0.048
Cyy |AEEHIST BT B TE A (0.016,0.081,0.157) | 0.066 | 0.073
D, |#E (0.206,0.246,0.340) | 0.249 0.247
Co |t AL AT (0.016,0.081,0.157) | 0.066 | 0.073
Cy |EFTEt e IR R v T (0.006,0.070,0.159) | 0.061 | 0.065
Cos | SRER WS He 1 i (B 52 2T (0.023,0.052,0.105) | 0.047 0.049
Cos | THIBAZ R iR R e A B B SRS UL AL | (0.007,0.032,0.079) | 0.031 0.031
Cos | BAZE B R 2 B v T 1% (0.013,0.052,0.110) | 0.045 0.048
Cys |FHHIEUSEH (0.012,0.021,0.035) | 0.018 | 0.019
Dy |EigEE (0.136,0.387,0.511) | 0325 | 0.355
G |FASEF ST H (0.015,0.165,0.360) | 0.140 | 0.151
Csy | SAZ B B A T e ] (0.030,0.141,0.252) | 0.110 | 0.124
Cyy |SEASEA R I 2 3% B e g (0.011,0.081,0.266) | 0.093 | 0.087
D, |EREEE (0.045,0.109,0.132) | 0.090 | 0.099
Cy |RBIERMEEE (0.006,0.027,0.079) | 0.029 | 0.028
Co M5 IREIMEIEE (0.003,0.049,0.094) | 0.038 | 0.043
Cy |AEREREE Bl ik pE S H i (0.008,0.033,0.087) | 0.033 | 0.033
Ds |5 E (0.024,0.092,0.483) | 0.188 | 0.141
Csy Hﬁ%@g%}‘%ﬂﬁ (0.002,0.033,0.270) | 0.079 | 0.059
Cs; |BuhlE IR R AT E S8 (0.002,0.014,0.059) | 0.019 | 0.017
Csy |HI A BUEEEIE AR 4 (0.004,0.029,0.127) | 0.042 | 0.036
Csy |ERBEEE  HERA (0.002,0.015,0.071) | 0.023 | 0.020
Ds |l (0.023,0.039,0.083) | 0.046 | 0.042
Co | LIEEMNEEE (HEHER) (0.007,0.018,0.050) | 0.019 | 0.019
Co |BRITEZFHE (0.002,0.011,0.057) | 0.018 | 0.015
Ces |EIFFFIH (0.002,0.010,0.060) | 0.019 | 0.015

Rt 1 DFE (REDNE LR TERUL R BTG 2 MESHHIEEE « DF, (REDAERIE ERU LR
M5 R EEL(E -
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FEMEARR AT A IR B KBRS 5 Frat SR FUM T SR R R « AR T
(0.57) KN Hs g (0.29) > BORE HAT S R DTy 0.14 - FHHEHEHIE (Eo
) ZJERBOITAER - DL T SRR R E GRS ) R (0.22) -+ i T A BEEEK
I HEE B CAE RSB B AR LB ) Kz (0.17) - i TASTEGRE AL ) DU T e
LR E M BUR & AR ) BB S8 =IEfE (0.15)

RS GEREBRCETERUEE

i paH % & 8N & FAHP {5
B R = (min, mean, max) | DF{ | DF}

Vi | SRR VA A Bt (B ek 2 Ay (0.004,0.273,0.533) | 0.22 | 0.24
HRUE | Vi | R Sz i AN P (0.014,0.137,0.407) | 0.15 | 0.15
(057) TS ———

Vis %E;’g%ﬁﬁ@&ﬂ%m@ﬂ’é%jEE& (0.054,0.158,0.434) | 0.17 | 0.17

Vo | LS LI B AR Ml T BUR & R (0.007,0.105,0.434) | 0.15 | 0.13
IS | Voo | THUBEEE KT R LR 2 R E AT = (0.006,0.035,0.146) | 0.05 | 0.04
(0.29) o s prop——

Vas %ig%gﬁ{ﬁE@%’%@?W{E@@%ﬁ (0.003,0.126,0.338) | 0.13 | 0.13
(EO&I%E) Vs, | MR (0.052,0.145,0.321) | 0.14 | 0.14
5 DF. RFEDE OETFEHRALEKEN S RS  DF, RFEDEMEER S RE

M RERIREE[E  BE N AERNCBERZEE HE -

AW FEHE— 20 SR C AN AT s TR SRR T s B2 LB RS
2 HFR 6 FIZIHE AT e - DL T S AR O EGRRT AL T RS PR B R
SR~ TR IRENCGEREEE | K T M ESRSEERRIG ) BOK ; SRR 7 R AR
fre RElrh > QL T T BUNARGR SR < B EEOK -

K6 EXMBEEREZEMIN (ITHRAR)

HH # & B B ARG S22 2 % H =%
Cn | R 0.049 (7) | 0.047 = (9 | 0.081 (5)
Cy, |AZEEBILS A ELTE 0.066  (5) | 0.060 (5 | 0.114 (4
Gy |t AR 0.061  (6) | 0060  (6) | 0.079  (6)
Cxn %KE?F%@@%%E@%@%EJ 0.047  (8) | 0049  (8) | 0.065  (8)
Cos |HERIEHR T B E AT 0.031 = (13) | 0.021 = (16) | 0.046  (9)




szt FEF Fwt—% F-H RBE-O—%=A

®o6 BEXMBEREZEMSN TTERR) B

IHH it ) ] HR

Cot %}%Eﬁ;ﬁﬁe&kﬂ@ E | os @) [00sa () | 00as (10
Cys |BARIRR RS HATY 0018 | (21) | 0018 | (20) | 0.023 | (14)
Cys |FHHEEUGE H 0.022  (16) | 0.017 = (21) | 0.032  (13)
Gy |SEASEESEYgHE 0.140 (1) | 0.136 (1) | 0210 (1)
Csy |SPAZIE HRAE T RF 0.110 2 | 0126 (2) | 0150 i (2)
Cy; |PAGERFRE IR SR EMEERE | 0093 (3) | 0082 (4 | 0141  (3)
Co |RBIERIEEE 0.029  (14) | 0.029 | (13) | 0.039  (11)
Cp |5 - IRENAEIEZE 0.038  (11) | 0.032 | (12) | 0.067 (7)
Cus |AERE BT P B AT 0.033  (12) | 0.035 (11) | 0.034 (12
Cs |BAFgscEEiEIT (Y 0.079  (4) | 0.084  (3) | 0013 (18)
Cs, i%%{ﬁé%ﬁ%m@ﬁmﬁ% 0.019  (18) | 0.022  (15) | 0.009  (19)
Csy |MiFBUMEREE 2 BRI 0.042 = (10) | 0.045 = (10) | 0.017 = (16)
Css |ZBAEEE » HEBRA 0.023  (15) | 0.024  (14) | 0.014 (17)
Coi | LREFRTNEE (SEMER) 0.019  (17) | 0.020  (18) | 0.018  (15)
Cor [BRFEZEE 0.018  (20) | 0.019 (19) | 0.005 (20)
Cey |EWRFFIH 0.019  (19) | 0.020 (17) | 0.003  (21)
it EERG TS RERT RO IR EREAE -

xR7T EXMEESEEUST GERE)

HH # A B E AN A HERE S BE HH
Vi [SEEE AR - i (E R A 0217 (1) 0258 (1) |0255 (1)
Vi [ R g tae AN EE 0.150  (3) |0.142 (4 [0.168 (4
Vo %gz’iiﬁﬁa&iﬁwtkﬂg E o1 @ [0241 () |0187 @)
Vo | LR AR S A E I BT & B 0.146  (4) |0.038 (6) |0.061 (6)
Vo | 3BEFE KT RS (L R SRS | 0.050  (7) | 0.018 (7)) | 0.009 (7)
Vas %Eéi@%ﬁg@&@%{ FEER | 1o (6) |0.056 (5) |0.078 (5
Vi | H SR ARESEIR 0.139  (5) 0248 (2) [0.243 (2

ik FEEETTHHERE  BERERONTIHEEREAE -
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44 BEBLTE
441 TSR 2 HRAE

AW ek EC SR E BV MR AT e - ol aisRata - BulET=
DU HBRETE - S04 B R IS st rI T e T el E AR Ry = - R AR
KIBHTILZ 6 TEE IR 21 T AR R - AR PR 2 B — D iR
ENEHWANTAE > ST SR - SUR R BRI TSR E R - 4 i 258
BIDL AT BTN SR DO PR - D E RN 3 T T FEAR I CAREEE » 735k " i K
HEEHDUERE )~ T Co GERETHIEATHI ) Uk T Coos IRESKAEFTS 38, 5 1M
Cos B PARELRH S a1 - ATRTDIH T Cosi BEH#EITRHE ) LUK T G, K2
MBS IR ) FRIIESRINLARTAY - K& e MERE R R AR < TRk -
FRFERR RIS ST T MR R S e TR H R AL A WSS AR A et i
W - ARG B AL R SERE I - [KIRLER A SRRy T €8 % (binary dummy
variable) Z 0,1 fCIGEHE - BARFRAR RS T Co AT B AR R SGE R mI T T,
"Cn FBRRSERREE ) T G AR B RRREE , ~  Cs Ui SRR
TEEIAGTERE ) ~ T Co TIESMINERE | « T Co BMUTERZEHME ) DIk T Co BR
PRI o 55 7 356 - HEIRRER IR 2 H 5l I TTEWT e s E A% - A
EH EEREA B RIREIRE - AT DURWFFE R DU R HE R HoAth T i 22 (E A 10% - S
IRE I ER L ERREEEENE T AGE TR - IR BB R ERGE T
AR AT - 1T PE I EZ EORHH TR 05 R LR T S A ~ IRENUCEREE - DUk
FEFen T AP AGET VIR - IOt - F8RE Coo P ACE FRIRAE M RF ][R 25 e T S e 2
FRHEAR— > BB FTRORZAS AR & A A > JEiOTER S T RH PR A A - HET S5 =CRILL
"R SRR, T TR PsGER ) DU TS ERRRRR R 15 0 ) 2
Aetit > (R BIREREER » etk - KEFASE R AT AT e H e F BN R
oy AT ERIT SER RESR (sl oA AHRR S50 - RO A S B I AR A I = B M
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