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ABSTRACT

Providing a public transportation with high reliable, facilitate, fast, and
mass delivery service is critical to attract more passengers to the system,
especially for metro transits or mass rapid transit (MRT) in urban areas. Thus,
analyzing efficiency or productivity changes of existing MRT system in Taiwan
has become an important issue. However, most previous studies focused upon
analyzing efficiency or productivity changes on the basis of a single dimensional
perspective. In practice, the operators of MRT system should also pursue other
performances, such as service quality, safety, and financial effectiveness. The
performance of above goals is often discussed by the literature when measuring
the performance of MRT or metro transits. In order to analyze the overall
performance of existing MRT systematically, this study, develops a pyramid
performance evaluation method and constructs a sequential network
performance assessment framework from the multi-dimensional perspective. The
factors of service quality, undesirable output of safety, and social economic are
also incorporated into the sequential network SBM (slack-based measure) model
for measuring the financial effectiveness.

This study conducts a case study consisting of Taipei and Kaohsiung MRT
with the input-output data from 2009 to 2019, while combining the sequential
network SBM DEA model and the window analysis method to assess the
efficiency and effectiveness changes for each stage during the analytical sample
period. The pyramid framework and sequence network model can provide
managers with insightful performance management implications from the
multi-dimensional perspectives. The results show that the effectiveness of Taipei
MRT in the service stage is relatively weak compared to other stages, which
indicates that Taipei MRT should improve the service stage first. Moreover, the
marketable effectiveness of Kaohsiung MRT system is lower than that of other
stages. The lower marketable or service effectiveness will affect the financial
effectiveness of the Kaohsiung MRT system. In addition, results of empirical
analysis show that the financial effectiveness could be decomposed into the
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production efficiency, service effectiveness, and marketability effectiveness,
which could provide more managerial information for decision makers.

Key Words: Metro ; financial effectiveness ; sequential network ; pyramid ;
multi-dimensional perspectives
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Service inputs Service inputs
(labor, energy, (labor, energy,
material, capital) material, capital)

YA

Revenue
generation
ffectiveness

Cost Cost 1
efficiency effectiveness Cist
/ efficiency
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marketabilit

F,ﬁ effectiveness Final outputs
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~Service revenue)

marketability

~effectiveness ey
effectiveness

\serviue
Service outputs consumption
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i t service \ C,

Service outputs service

(vehicle km,
seats km)

service
effectiveness

effectiveness consumption

(passengers,
passenger km)
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L IRRER 7REDRy C BhEL E BERAMVRLR s L bs B e A TERT R AR SIS B o2 IR BT B 2 »
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FEHIEH Z ERRLR - BLoR R gl B i 3REE 5 [RILL » F BhE E B2 RN R i S0 B
ZTHEANAE - A BhEl F BEEREAMAYIHE A TE H BARES I E T H 2 E0IRER - BRI A BhEd
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and Nagpal P! » JFLAE A 25 FEL ks HIRS 0 B B Tl Bk o R FTAde e » R b T B o 4 A8
B BRI B FE I < AE TSRS BY JTTHI » S U IE RS EIRI A (R & 329N
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AU Fi ] - PR 2 4E ESCRECRRESS » MEZ R FEERN M EEEE
(value measurement) » JFL{EE {fr & W] 5E @R E R MRS B B A Rl TG I (H Bk 31
HERS RIS (Hyman ™)) » 71T SRS BRI BRRS (v EX B A i LT (Sharma et al. B « sy
£RA] Sharma et al. **) Z3% » LUK 5L B &3 1T L MERLAO M B » T RS o ey B BT
CoMET i Nova group (NOVA) B BE#ESGTHAE 2. — -

PR SRR ST MRS S B R AP A 22 N gl » ARt ge i ) it sy
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A~ 205 RS AL R sk Ee % o % Canavan P Wey et al. BN Mallikarjun et al.
91 R iR BT S KBTS - RERRHE 2 T A R RS  JREERETE Chang et al.
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M~ RS E

A B R BAAE ~ IARCRZ 2R EHL 715 » Cooper et al. B SR HYK AR
(revenue efficiency) #={,  FINELERER (profit ratio efficiency) &=l » FFf; DMUs (decision
making units) Z A BLFERERGEE - [HISEERE - ikt DEA @5 7 g 2R
HAEERER L B — i A B+ SR F A e 5 R R et 1« AEARETAE SRR L
FrE TR ERR LA AR DEA HURE - HIANRERE Bl ~ TS SRR GiEis IR
HE > A0 Z HE A B ST & (Lobo and Couto '%; Wey et al. '*); Mallikarjun et al.
261y o L4 DEA 5502 BRI 2 Cook and Zhu "™+ Kao ¥ 7 Cook et al. ¥ gkt
VAR + B TRE -

fEMEEg DEA FzUrha] o3 15 A B mI sz HE ) AURE » 2 AR » EE A
BCE ] 2 H /K HE AR A& » AR » EEHRE M2 B AR BUE R AKIETS
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S5k » Tone and Tsutsui *Y FiHE 2 #85% Slack-based measure model (SBM) JB A )
#E% DEA #z( - BRI ERRE ABLZE &I B R - LR & e di R s A
FEH BRI o #ASTFI A Tone and Tsutsui Y Fi#E2 Network SBM (NSBM) f&=t, » 5855}
PISELAM 2 I FSSRE B 15— W B SR e b « 2R Tone and Tsutsui ™Y .2 NSBM
F=CHT » TR ARG P TR G AR AT

&% E j#(j=1,2,---,J ) DMUs (decision making units) ZE#{73F{t » 1 DMU 4,
& d (d=12...D) i (BFEE) - & d #FIEE n AH (nf =12..,8) HARE - LA
xRN RTL o d HULE m B (o —1o) BARBE - Ly, e R FFZ - I
gp 2 2D € RUCUD 1 A6 DMU; 1A% d BRES d+1 5112 RIS (linking) - i
W& A {TEEES (Production Possibility Set, PPS) EZAI R :

J J

N _ d _dd+1 _dy. d ,d d d d d qd d d d

T —{(x ,Z 50 HE XAy SxX,n® =12, N Y yuAl 2 y,,mt =12, M,
j=1 j=1

M~

J d
¥z A <G d =12, D=1 R Al 2 d 12,0 A 20

J=1 J=1

j=1,2,...,J} (1)

Heh o “k"FORE k1 DMU » & Ry j 1 DMU; AR d #5235 L - 7Esmhiifs
¥ (variable returns-to-scale, VRS) Bl T~ » ASCHIFHE (1) St SBM Ui e
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e (g VAT A BB 52 Y+ R (2) TS TR Rt (20) « (RASIRTEARHL Z SETTHATE
(weak disposability)Ff % » — HEHE R AR B HE A AT SR AR TR R
JEERREH - SR E NI EEEEASFEE -

*ETE%I 2 "'“*F BEEET e S CE AN T C =8 @ a s = &= b |
ul = leu“ +osfm B0l = Z}tz ad 4 spd- RS AR U IR = - Hod j s g SRR

55 j {6 DMU BiE k i DMU 2R d JBF?%E&/A%U‘*E& uf s ui 5y RIk5 1 DMU i
% k {E DMU Y55 d FRFIGCABOEEL ;s %i‘:ﬂi%% k fifl DMU JAZE d # P IEE
A (FHCR B BB ) L FR e EE%& ’ E?F?éfﬁ ) B (20) > ATFATR °

TEIYC S S S S IC S S g
minpe min A 3w (20)
pass+ SSV+ 1 Sr+ S -
{1+[ (/ e R U - i it
Vi 3w ug

s.t. [RHIZ (3) - (18)
z 2 a a a—
Z/ljuj =u; sy 1)
J
U 2 ad ad ad— (22)
Z/ijuj =u;’ —s;
J
1 72 43 S+ ass+ r+ _a— _ad—
ﬂj,ﬂj,ijzo,sk ST ST SSE Sk S S s L sy s 20 (23)

HAEUINA TS AR R SRR BN o T IE H o - BEERE 58 ml R ki A

—341—



A EF FRETwWE Fwlh RBE——wd+=A

I~ AR AR HIE DU R e I TH B+ S B BE R R s s B v A ek m
Mt o AR IR 7T - bR 7 IREIFRIR T 3) 2= (18) 41 A nst (21) B2 (22)
AR o 30 (21) 3 - 26 k {i DMU ZIEEAEH (RRIE#SRED B j & DMU JEEaK
FEHIARI R RCR AR L IR - BhA2 R R ikhg iR R i - RIEE - 3 (22) AR k
fl DMU ZJEEAEH (BFT A B j {fH DMU JER B E KR AL SCRATE L IR 22
e R A I AR o (KRR AR U M IR BRI - b s B R P AR IR
(18) 1> #= (18) TSRyl (23)

[ - PPy IR AR - 28 k {[f DMU FASE d (S5 SERCRIRE - n] [RIRFRF R
AR - RS ERAREE R R R SETTE R RSeRIE I A B B SR i
Bt L o IRIEATENEE SBM SRR - ATl IR R o ATE 3 Fr3 IS
P B R B RE B LIETE -

B - BESH

FEAZETRSY - AL K= MEREE R R - FRRBBE R I B0RE ~ RS
R IR ST REE » #E AR A SR & B S R RS P S R A 2 W]
JEFITE -

5.1 SEEERMABRAEHRET AN

AWrgeLlEdL (CUF R b BEitEsE A ] (DU R EHE) Bt et
] gagpE O A TR 2000 2019 £ 2 TEE R o TEBBCRIE A - AT Wey et al.
U4 yu and Lin 2~ & 5000, B7 B2 yu B?) {55 F 88680 EA Daraio et al. ! & Catalano et al. **! f
R RPEE AT ~ TPRIEH © EAE IR A E H AR 2 R

TEAEERRE AW - BRSSPI - HEEE - BETH (RFEWBEAR) K
ITHRMAHE R » EHA B R T8 - 5 B R R B - K%
R ENANA A FERS B © BRAN - B E S B BUR S H R DIE R G5 5 DA s
T TR AR  HRIESUR Wey etal. "~ Yuand Lin )~ Yu® BPS2RR - HfdEE
IR AN T REFRIE 5 BURFIERREH - B H A2 B e AR B RE - A EF -
PEHE AR i A B R R RS A E AR BEAE B 2 B A S AR S A2 A A H
AREE U R PRI B el [ e S EAS U RE (fixed link) © FEARISFE B JTTH] » $ NS S AR
NEAN - BEE BB EHUREUR L E R o P E S AN R BRI -
REA N B AR IR A5 s B T %% - DUE HSEEAS (free link) Ji2 =050l B B i 5 B i e
TN - BR_batBEsh - AP R A IR S R IR W Ry i P B 2 AR EE I - 534 0 R
Y ASE RIS ) TSR - BB E AR BRI E 2 - B - HERER (B
%) ~ VIR (BEAT : ASEHAR) ~ PRI (A7 © 43 ~ IRE IR (BEAT : %)
BT SERE TR (A« EHREAE) KRR o N Fltfa AT AR - RedliEoas AR 258
A% DEA RECRRGI = B R E » MORSCERH Rl s imik » Lt S i ks Ry
— AR BRI 5 43R RIGEICHEEE s R 2 F R A= i s

—342—



VA % 4t B BE A B HE I £ BB TS R AR R L R Ak o AR A

s

®R2 BEAZBRAREHER

FHRA ~ BFEIPA -

P BAJFEH V) 2K
HSE B ER B () Jain et al.'"'"? Tsai et al."*! « Wey et al.!" + Tsai and
Mulley?'s Yu and Lin®?~ 25732 Yu ¥ Daraio
etal.”” + Catalano et al.*® + yp&#*)
HREEECE) Jain et al.™ + Lobo and Couto? + Yu and Lin®? -
Sharma et al.”® + Daraio et all*”’ + Catalano et
WIhETE AL al.™ .\ ppog®
B TEREEAE)A) |Lobo and Couto! ~ Tsai et al.'™! » Wey et al. +
A B Yu and Lin® ~ 5572+ E 5" - Sharma et
al.”  YuP®? « Daraio et al.l”? + Catalano et al.*® +
e
THHABEEE A Em e« e
FEFE /N (AN E) Jain et al.' + Lobo and Couto!? ~ Tsai et al.l'™
. Wey et al.'! + Tsai & Mulley? + Yu and Lin*? +
IR YuP? « Daraio et al.*” + Catalano et al.*™® + yp&#
[49]
FRSE A D2 E(A/ES2S |Canavan™ « Wey et al"! + Yu and Lin™*? + 2752
FRSERERES | HL) ¢ 7ERRERIRIA - &E%|™ - Catalano et al ™ v yp &
= FRELVERTAE I 2 N %
]g °
AREI=E (PN Tsai et al.'™ + Wey et al.™ + Yu and Lin™ + 25¢
F . FELINET - Sharma et al.”® « Catalano et
al™ .y
B PEEHE A | SEEEE(EE) Lobo and Couto” + Wey et al!' + Graham et
AR al.™~ yu and Lin® ~ Yu®* - Daraio et al.*” +
Catalano et al.*® + &)
HihHE R EE) ASE s Em e~ g™
RS e Sharma et al.”?! Link '+ Nathanail®” ;&3
M B B © fERPERAR|Lin ™Y - Sharma et al.®® + Catalano et al.*® + 34
e JERERKEEL |0 B R e P B | )
LR
BT AB  EREARA - |Lin 7~ EELIRE  Sharma et al.?® + Catalano et
FEREAREE |5 R B B B 4 2 [al MY s o)
SEC B2 15 N M LU E
WERTHRERE -
HEEEAN) Lin™ + Jain et al.'™ + Lobo and Couto!"? + Tsai et
e, - al.™ s wey et al.' + Tsai & Mulley" + Yu and
AR BRI Lin™ 2572 YuP? Daraio et al.*”) Catalano
etal.®® \ &l
FEANH(EAE) Lin" Yu and Lin™+ Mallikarjun et al.?+ Sharma
TR et al.”®» YuP*?\ Daraio et al.*”~ Catalano et al.*® +
o™
Bt ] A R R(FETT) ¢ RS A|Tsai & Mulley?! « Mallikarjun et al.”® + J5 iR,

271 Catalano et al.l*®! + y &%)

FCRE AR

il

SERAOGET) * e
AR FA
7‘E o

5732\ Daraio et al.*”! + Catalano et al.*™® + 3k
49
%gl ]

ORI : SCRAERTIZERT " VR ) PRSI B B B R

—343—




A EF FRETwWE Fwlh RBE——wd+=A

BEIE BB TR T L AT RS 1 T =0.862% T SN HE 10,712+ M e
+0. 672 AR +0.198 [ R IEE-0.89 7 P HE A

o TR 2 TR 0 1 3 2R BT =0.843 % T 57 HE VA0, 634 e e
40,265+ FHIFRRH-0.903 A HTEEE-0.902 AT BEA IS

AL R 1 AT AT B P (28 Vg ) » RS 3  TAHBHB
ff - 23 Tone etal. ™) Zetatts - SCRUERE DEA BRIRIEN (non-positive) BT S
ESRIGIRIENLL B A S I (TR - FEFOA DEA. st U= TR -
HORSCER Tone et al. ) B8 & Vip= Vso- Vg +e>0 METTHIHL - Horft » vl Fusmy
B IR » Vi o Vo i/ ME - BBy M B2 IR AR 3 TR - By
s A T

R3 BREZERBSEERSEFE

&3 2ILHEEIRS W E (e R E R s
2009 0.0000001 0.0000001
2010 0.526441 0.4769701
2011 0.606391 1.4354301
2012 0.634001 1.1471901
2013 0.649411 0.9642401
2014 1.068581 1.8625301
2015 1.098661 1.9182801
2016 1312601 2.0192701
2017 1.295651 3.0521001
2018 1.894541 2.4388001
2019 1.863691 3.1668301

AME 1.894541 3.1668301
B/ IME 0.0000001 0.0000001
S8 0.9880393 1.665267
A 5 0.5815117 0.9999996

LR IREH RIRES IS — « (RIEASEEERTE - Li B e - iEs
LR R U BRI & — » AW A RS S A  SOAR SO BRI ST - R
5T BB R A RS R - SS2RREIR P7 B Lozano et al. ™" Ff5ei2: - R
TR BEAG A BT P IR AR A R B, - #91% DEA SUSREHSF Ak s i v
TR - — R R B A 2 S (SR ) » Sy — TR I F R A H i
AR (Cook and Zhu ") « BRI A BOEHSE « B -« SR &@S - 8%

—344—



VA S e IR B R A M AR R L AR S T R

Lin" BdgRIASE Y S 58 - DI A SR B=9.5*F0 10 AB+3.5% 52 {5 Al ¥e I » 3150
S ANBUE & o SRR & 91 R S b A R B A B KRR ~ HE AR R
KK~ BRI ~ FHEAR - DURSHLEI TR E A G U HS - SRS HEE T IR - 7R
EHEEA TR R SR BERE A HEME AR Y - By HEITE R

]S A YN 3 R P IYNANEECL 2 5% AN AT NNEY TS PN -3 N 5
L BEHTE R ERmIOA - IR ey RS SR R L AR EE Y - IR TR BRI A 157
AR BUERA LSRR s HEE  EAFE - 2EFWRAEE - WA BEIFE
SEWOA ~ B BB SR U SR, B AR B e I BB AR - SO ACE R HE - HX
4% Hyman P i » IRFEI AT RRS - BREr SR A BLEE H 2 FORIGRYN - MIFEZ IR
SMET B EREEKI3A (hardship factors) » th” hardship factors” 2% Ryt 55 3% B A7 i I 4%
1+ BIANEURFBCR (Canavan ™ ;Wey et al. ™) « 55258 TH (Wey et al. ') A 1888
(Wey et al. " :]Yu and Lin ®?; Catalano et al. **) siypiEiet (b 50y - (ERREEHH @ A
&) Wey et al. " Yu and Lin ¥ § Catalano et al. ™™ Z #1532 » $RFHIREE A8 (A/
PN EL) S FR LB 4N ] (DMU B A7) FrRetiedi - #2289 Cooper et al. " 4
& R AR 138 A PRI -

AR 1A~ AR B BB AR T AT AR 4 s - 3R 4 RS
BEBR R ETRA ~ HRH BRI S AR E B B R ARG T 404 » DABE R B R s 5 -
S8Ry 3386260.0 » AEHEFE By 2833510.8 » BZ{HHEK » FEE R R B BURDIPE R #i5ke I
SIEFERL « DA ERESERARN S - FENERISHRMEE § » SRR S 2 R s
{EHEZVH SRR 3 S E SR - T 2IRSER A e S S E R - EES
HYHER A 3 (AR - SRR Y HHER A 6-8 I S fEAmAH - ANEESE S | HE R
Ml IE L aZ B B AT HE AR B2 + A ] B e i Bl =2 LR SR A E e R AR 5 R
FCAER o BRI A BB AR S TR -

% 5 JER o BEA ~ Hp i Y B A S s R AER AR S 0.95 DILE » HLEiEEIEAER
IEEEHA DMU Pl < 18 A Bl 3 8 B R 5 BORSCRIIER 5 2B 8t T3]
% SBM #R = SR -

HIfA DEA 887172 €32 £ A B #0228 iR9% Cooper et al. ! Z 5% DMU
BEFRRDVRFE max{3* (5 ABRE 7 TR B , (P AR 30 7 A B 25 B0
IEERNER]] o HAB R AT - AR B EETE 8 i AR 4 {2 iy -
ffc Cooper et al. " Z @Rl - LRI DMU BERDF AR max{3*(8+4),
(8*4)}=36 fldl ; {H2 » HATIHTEAEEy 22 1 - "TREMER DMU 8~ 2R - 22751
AR S o RS2 Cooper et al. 7 BilEisms A B2 Frid o ds 7k - Whns
B - iR e a3 R -

B j 1 DMU - t FoaPAGIRFHISL - p Fo Bl —TRETRIE - w o e (8 -t s8R
Bl DMU 8T 4112 (24) ik (Cooper etal. ) «

—345—



A EF FRETwWE Fwlh RBE——wd+=A

= HORHEM
- {71 £1 enims e
x4 WAHBEHESH KRR ST
— B A S oNIE] B/ IME SR R
PEZCEE S 6814512.0 586866.0 3386260.0 | 2833510.8
FEHE R 131.1 39.1 81.2 40.4
FELEH B T8 4921.0 471.0 2300.1 1805.2
Rk FHER 33 0.4 1.6 1.3
SRS R R - - - -
FEFNH 2310.1 414.4 1249.7 831.1
Gl 2 YN - - - -
ulhiEs B 1428.0 386.0 862.5 475.3
HlLE 117.0 37.0 72.5 36.7
By E R 4.6 0.9 2.5 1.6
B TR B - - - -
B 78959.9 4333.9 35656.0 31520.5
o1 Ll - - - .
P N/NEES 636111.8 29723.0 288049.3 259178.7
= RS R A R - - ; .
Vo= W 178.0 17.3 79.7 60.7
5 = R B A AR A A - - - -
SERISA 168.1 10.3 77.7 67.6
F—{H DMU iR e8] w=t-p+1 FHH1FZ - DMU #ERIKE (1><p><W) Ferdat
o R B 3 WEMES: - oI B 15 2] —(E8ERE - B— DMU FREE—Bd i —i4h -

HrfFIAER S IR B S B A A A RE - LW FIMEE (column range, CR) TR SA
DMU RCEEEE N » BRI CRa)= Max (Apy, Apg, ) Ape) — Min(Apy, Ay, ooy Ape) 5 Horfr

pt%?‘;i%ﬁuAﬁ’\\ pflﬁﬁﬁz tﬁ}%x&ﬁ?ﬁ PR RN N - FRRICERBARE - £
B [F]EE - EREEEE (CR) B Ehdv )N FRRmiEE

—346—



VA S e IR B R A M AR R L AR S T R

[z > EEEARK - AIBRSCREEE AR

==3 —

E ° F=1K

P DMU BSRFEUIRRE L - AToi 2

WFiHz 258 (Total Range, TR) » FhAxH Ry 2% DMU S N SER A E Bl i MBELZ 72 » IR
BITR, = Max(Ayy, ) Ar—pyre) — MIN( A1y, o, Ap_pyr) © FHN  SPHIHEL S L B 4 DMU

R VHIRIEECR BB (R A ) -

’"S WAREHESRZHEMBERES

PEREE | B4 |JEUEIS B | RAEH | ZEEE | VLS | E5E | BHUhA | EE (ZEA | B2 | ER
FEE | BE | T EE | AH | B8 #H | BE | B AB | R | IRA
R E
1.000
JFEEK
%4
0.994 | 1.000
RE
JEREHE
0.996 |0.991 1.000
T8
-
;f;ijzﬁ 0.995 [0.996 | 0.994 1.000
[SEREEN
JEE
N 0.995 [0.998 | 0.992 0.997 |1.000
gg 0.998 [0.999 | 0.995 0.997 [0.997 | 1.000
Hub# | 0.997 [0.999 | 0.994 0.998 [0.998|1.000 | 1.000
$€'\j§ 0.991 {0994 | 0.991 0.999 [0.997(0.995]0.996 | 1.000
[5=0
#=HEH | 0995 [0.997| 0.995 0.999 [0.99810.997|0.998 | 0.998 [1.000
i
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TR HTRE R, » A SCRHARER LA B = MR L 1] - 70 RSB 2 I B < TR B R B
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[ o KR HEAEE N B A FERCR ARG ~ 2EE Ry 0.04405 » BERY]N » BUREREE)
RN > LR - SR EAE A AR B R R = AL FEE R AR E -

Pl e A b B ey SR o A FE R EESME (0.97941 vs. 0.99523) » SR #H 2 A2 FESK
RNEMERBRN ZALREER s - BUR - SRR AR RS B A AR R 2 L
FEERH 8 -

7 Rl s B IR S REEBMEIBIE § SIS RC ZILHEEAF] 6 i s Ik 30HE
ML IRBSERBEME AL 0.809347~0.978567 Z [ » % Bk 0.04422 » B RE=ILEEEN I
W 6 i e < IR RERM L BAREME - FIRmiRa%aRN 2009~2019 45 HAfH < AR5 R hE (R
BB » H CRESTH 0~0.64199 [ » K7EtEE Ry 0.64199 » 2%y 0.64199 » [t CR {H
LK > U2 IR SREERRE R - TR = REEN TR AR Z Ik
BRAAE - HARSAEAEX TN 0.62797~1 2[5 Horh » B4 FIRA 2013 ~ 2014 52 2 IRES K
REFIMEE Ry 0.68963 J¢ 0.62797 » HLFHAMHR A HAMIART MK - (ESREENE » ZAEZ
CR {EA 2013 J2 2014 547711 Ry 0.64199 Eil 0.6057 » HLAHER HAHAR Ry - BURZILHEEA
H]fA 2013 B 2014 F 2 IRFIRERBUR L - 51 » BLoar AR 2 IR S REs T #C Ry 7S H
TREF 2 IRESEES » JREEy 0.97857 ~ 0.88256 ~ 0.84077 ~ 0.80935 ~ 0.90011 Kz 0.89905 Z i

RV - 15 0.88507 » BEURRZ LS FIHERES S B e ABEE R EIRKT 11.49% IR eE 22
] -

PRARI % 2 R ERESE N B 6 BT B SRE B LB IE - Hm e e T 1 -
BRE - AW 0 BTN - B EFEHZARE BREEE Ry 1 - A
SRESIEIN Ty | > BURE HEREE IR E B Z ks e R AR 1k - BIRES Bis A3
RERTZ L - FBl s LA s s M E 2 IR B RE s b - RERSE R IR B P B S HE R,
A R EERRE M B RE ARE - BUR R MR E AR B LRSS A R IR A REFSR -

(RIS S B = A T 8 B TS RE (R AR 8 I - 3% 8 B > 22k
FESEAE 6 fETH AT THERBEsIE A7 0.991253~0.998028 ] » 4 Fidky 0.000102 » [HhAg
R BUREILEBELNFEL 6 EvlE L iR A REREN - HX - 8%
2009~2019 FFfEl.Z HESHESIE (M) BE - BE{ETH 0.97388~1 ZfH] 5 #i% CR {EEE -
RZIEA T 0~0.05225 (2] » BEhIEEEH | - BAATREN - BlIERE 8 IMRASMTIN - =8
FEEAA 2010 f 2014 4.2 TG RESIE IRy 0.97388 B 0.98643 » BHUR » A AL
RS T B S REARRR S EL AR AR AR R » H2K - S ALFBE R LL RS B 2 i S REs I E Ry

—349—



A EF FRETwWE Fwlh RBE——wd+=A

0.99625 » RN FIHE T SIS By L BIRFCER A 0.37%. L S22 -

®7 BRBFEERZRIBWERE I THER

Ihes e B
FEE/N ] | e 2009‘ 2010 ‘ 2011 | 2012 ‘ 2013 ‘ 2014 ‘ 2015 2016‘2017‘2018‘2019 BT | SEr 8 | B | fEAEE | 2
=t | WI 1 0.87140 1 1 1 1 0.97857 10.88507|0.04422| 0.64199 (0.64199
w2 ‘0.77526 0.99994 1  0.643150 0.877030 1 0.88256
W3 ‘099987 1 0.446980 0.597750 1 1 ‘ 0.84077
W4 | 1 0358010 0.498070 1 1 1 ‘ 0.80935
W5 ‘ 1 0.40065 1 1 1 1 ‘ 0.90011
W6 0.39430 1 1 1 1 1 0.89905
CR 0.09614(0.00013( 0 | 0.64199 | 0.60570 0 0 0 0
M 1 ]0.8233310.99994| 1 0.68963 | 0.62797 1 1 1 1 1
=lfE | WI 1 1 1 1 1 1 1 1 0 0 0
w2 ‘ 1 1 1 1 1 1 | 1
w3 ‘ 1 1 1 1 1 1 1
W4 | 1 1 1 1 1 1 ‘ 1
W5 ‘ 1 1 1 1 1 1 ‘ 1
W6 1 1 1 1 1 1 1
CR 0 0 0 0 0 0 0 0 0
M 1 1 1 1 1 1 1 1 1 1 1

R aR 8 = HEREE 6 HifEs i EerIHB LB - HAEATHY 0.959578~0.999915
ZIH] SRRy 0.005807 » BB /)N » BURTRET . i me M L AR EM: - HX - |
Bl 8 JIEREELE 2009~2019 2 [H TS AGERMLIETE » BENR 0.8073~1 2] ;
CR {HATH 0~0.24093 2[5 » HhIL 2013 4E2 CR {HIEEA » B R T 2013 4E 2 HiBAKAE
BEIERICN - THEPRRERRE SRS » MRS TS REEIME Ry 0.80733 » ¥EHEM
= EEHEE S TR YME by 0.97070 » BERE A B THESFE Y 1S H 2.93 %0 & I E
=2 -

Lot s = A LR E B S MR E A PR B TS RE ML ARERA A B S 2 T
B3HE - E2JLHEEA R T SREERM LA S I FEE R E M 5 khAh - s b iE#HE
TR T AR (E84(1(0.99625 vs. 0.97070) » B » BEILHBELE T BERAE SR
FEBIA E P Ry FE

9 Ry EpR st REE ML - JRRI B RRE(E ML - B R ZILFEENT] - T 6
Rl B A S U REE M LA 0.896182~0.979652 (2 [ » B#ELBICEy 0.012415 » G458 BEE N

—350—




VA % He ST IR BEA 2 18 A o AR A AR o R A

s

N BERRR RSN - (HERGHEER 0.36993 (EAME » BRI ET IR B BB BT ERE R 17
FEEAE o S34h - EREALEEELL 6 [ERE NS - K SSHEIERy 0.93777 » BUREILHEH
NEIHH 6.2228% 2 EIFHCEUEZZM] » FHEEE 2009~2019 AR & I B RRERM LIS
JE » S (M) /TR 0.80865~1 Z [ » H CR {EH/MA 0~0.36993 2 - L 2013 B 2014 4E
Mg @ ZIREEZ B REE ST Ry 0.82978 B 0.80865 » #FEA[FIF-HHZ CR BAEITE L
K BURIER I I B SR AR A F A I Ry 22 - S LR W] LAt B B R mliak
Aef# L » 2013~2014 Z IRH5PE BRI SAB IR, » 3& % A EIRY 2013-2014 R 4KAE
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