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Abstract

Sustainable transportation has always been an important research topic in transportation
science. However, there is no good way to evaluate the performance of sustainability.
The concept of sustainability is not just only doing environment-friendly. In a
generalized concept, it also includes society and economy. Therefore, this study
proposes a multi-indicator network data envelopment analysis model, in which this
model indicator uses environmental and social indicators to measure sustainable
performance in this study. It can be extended to facilitate a more comprehensive
analysis in subsequent research. It will be more complete in measuring sustainable
performance and it can be evaluated closely to the current situation in operational
performance.

This study takes Taiwan city bus companies as an example, and uses the Network Slack
Based Measured Data Envelopment Analysis to measure performance. The social and
environmental indicators are added in this study to measure the performance of
sustainability. The overall operating performance is divided into two stages, productive
efficiency and service effectiveness to evaluate the relative efficiency of the urban bus
companies. After realizing the traditional operating performance through the literature
review, the study considers undesirable output with air pollution as an environmental
indicator, and also considers undesirable output occurrence of traffic accidents or
casualty as the social indicator. In order to reduce the occurrence of traffic accidents
and air pollution, this study takes these indicators into account, and finally uses
nonparametric statistics to compare the differences between the models.

This study uses the data from 2014 to 2017 with 20 city bus operators in Taiwan.
Compared with the general traditional network DEA model, the analysis results of the
multi-indicator network model have significantly improved service effectiveness and
overall efficiency.

Keywords : Performance Evaluation , Network Data Envelopment Analysis(NDEA),
Slack-base Measure, Sustainability, City Bus
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i AR v‘),?e i¢ * bootstrap DEAmethod == ;2 » H = ;2 § 4 * & s+ DEA
B E o s o SRR AR AP R AR Y R % FTALE 2 bootstrap J#
525 LB DMU» T B £AFRR 5 A FF O R
Kang et al. (2017).7 * SBM fi; & 4% L2 404 I kA2 % 5 7 % £(CO -
NO %)» HE* 5 & 12 2 \—’;_,j%iﬁ;,F,,aDMU’TGOéi‘?ﬂ‘iiéf?@%fr’ié@
GV BARHRANELHANR AL EE  FEC L BES TS
Hhed ax D E ‘ﬁﬂi%l KR AR CY z’v’vfﬁ\ig%‘;w’i °

I’\J}.

Kang et al. (2019).4% 11— B & PPEC R R E iP5 B3] 2 HCA1IE T 1 re g
B TR R L iE ﬁig‘lrrﬂ» IFEIT;]&_’:%-SE 14F§2,€i;¥,¢_’—'§mﬁ;{if%;ﬁ;\}i
WA DMU > # By » Y8 0 X ARG BP o HoEsg L IIAR
AN PR RT UM RGRSE  EEER TR R 7 5 ok

l““b

Zhaoetal.(2011)~ # # 17 w B frE 5o 22 0 1% network DEA & £
SBM #C5% » B FETIREL LG o +&u£%g¢m¢ﬁ’%ﬁ—&ﬁ%@$

P o R TRONGRRER[ELFEE O ARAGHIENG AR R ARS
’j?" "f @ﬁ%? o B fg g Atk BRI R T A AT S G AMp R @ Y

g th 0 B * 3 H 2L a0 A ) 5 SBM Network DEA H75¢ % g {7 5 »c
éllp s BMEEE T 28 B DMU k&7 § iRl o

B (% 99) Mk * SBM-DEA = I i 357 357 28 § @i »c ¥ i
Mg RE P R ’iﬁﬁ%ﬁ”’“ PR TR P H e e PR R hfE g

3%?*4 ERZEEE G R ML A AR LRS- F ?ﬁﬁiﬁ
Bl s S A S P A d AF? @,T%L%_J;g_ EIRAKE > UEEAFEY o E A
s N S LN A Bk Ok F- Pﬁ#??ﬁ\#ml\aﬁag,j@
FIANG FRAH S - F PR YERPRALFER A2 R
ZTAEE PR A\;—-l‘-ﬁx’pv‘tk A~ DEA $5:8 1% 30 &2 & A1 g
BHAER B o MRS AR PR TR RS SR RS MR
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W » B A2 > 2o r DEAHSGVEFEATITG o 322 prend P - 8 S E R
¥ F F F

RERI IR XL AT DS E ML e PRI R o

im0 N T R F AR CEERRETIR TR AR IR
MO HGETH B OB FaimR 0 %A é;f%v‘ B 12 p 2 REFETH > R
SRR S Roh- 0 B B R ERR A BGE TR A 0 P R IRBATR 4 R A
o RIRR I IOERE 0 A M BB EFH R K A HY AR
FPUSRHLITEE > LS EATREERIF L E AT

% 2-2DEA iV W &

T4 (£) L% ok P i AR S
Hahn et al. 110 #E sk = | 2B DEAH | B3 A ~iBd | B 22 k(7
(2017) B AR 3¢ (network Brppa b oah | R R
DEA) BotF T E | R R
ARG R () 2T
FovE B T
(")
Cui,QandY. | ® W30 {7 |=MFmsd A1k KT | Fr@EFgs
Li (2014) T 7 DEA W F A | R EEEE
i m AL
Kang et al. 5% 12 B = SBM-DEAH#C | E 18k~ 248 | R 28k~ 2 &
(2019). B ¥ o B~ 4 E DN SINE IO |
Kang et al. 5% 12 = BREERERA | R 18k 245 |CO2 2 2
(2017). B ¥ 5 LR - N - N
LA B - Q
EE S
Zhao et 28 ®FiEH | SBM Network | i 4= ~ =z 7 pF | g2 ~ 2
al.(2011) # DEA 7o~ ISENE- JA: I
A |
T %45 (A O #&i |SBM-DEA:= |4 ¥$d#c ¥ | Fo=cdk- -
99) o8¢ @ 3 | BEES FRAFT L | § P
38 i A BT | B FE
13 A | oS A
2 A
VRRECTEN w & 14 3% |DEA RS B1~dgm | B d2
103) oo B *:‘r—%" DDF B~ AL g AT

" E
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2.2 2 W PR AR

BT o AFER LD W LRI R R R - o A
CEDY Y ok SR %Wﬁiim k%ﬁﬁkﬁﬁ LiFeh j& > &%
FHET R g A IR R DA R B R o A LS
o ARG o

221k§§ﬁww¢%

Tang and Lo(2008)3.F" 4 i 2 i 4 B fd
gbﬁﬁiéwﬁéwﬂmﬁ&ﬁf%’é =
FIELEE NS RA AR FREFRIR L TR L AEFE A
PRI% > T b (S BMBE B A2 B el Frcl B FE- HAay o o
IR At A 4c“’)§s\$ﬂ AFET 2 Pl R g P iAo € TR o
iﬁﬁﬂ%’l“ﬁ&ﬁﬁ T iE “%ﬂﬁ%’ur%mﬁﬁﬁm?ﬁﬁﬁ?%
k et

Sampaio(2008) i * DEA o3t #7531 X F @ dre e ® > b A5 0 0 Ll ¥
TR B O > Flh i iE %mﬁ BILAESEF RE OB 50 & DA K DT
e o Wdp e B s A A B2 P9 o @ d T - B AT environmental
efficiency (EE) model i3] » 1 i% i DEA # = & 2x ﬁ?ﬂ o R TR AR AL sk
Fo kA B LS G T FEEIRIOERT o RS R

ShiauandJhang(2010) # * DEA #i;% % & G2 & & 1234 (rough set theory » RST)
BA AR A &hT BoaSdgth A W5 & AnF 2 AT~ JRIRG %
MES AR ZR ARAFTORUEDTHETL D ERAKR* 3~5 & hF
AL kg - RIE ARG

Litman and Burwell, (2006) ~ % © 3% 1A 4p48 > A 2 g8 AL g ~H > H ¥

BEpET IR 25 AR R FEAEE ARG 2T T [ BN
SAMLF EHT AL

#+ Sustainable Transportationlndicators Subcommittee(2019) # - & #-X 4 Aptes
R EAALE S TRB B AR FEF AHEAFE S FEFE g
fipthe Z o T HaX 2EE > BRPHERGF FEEL 2SS REDRES -

Kang(2019)<% ¢ > i » 38 P i * — e IFEM A~ B oG4RS ) IE 3
ﬁﬁi%ﬁ%ﬁ%ﬁﬁ?ﬁé@&ﬁﬂﬁ&ﬁ%%’ﬁ%é%ﬂ*12%DMU
BB FRREEAE TR BRI PSR L g
E LR S VWP L TRY 3Rk R 2\£§$§]’*\'5‘=§'ﬂ ) gt
ﬁ LY S A e R e L R TR ) 58

BEL e TG oA 2R RSP B g daay o
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Todd Litman(2006)~ # 1345 Sustainable transportation indicators # I} < 418 #5
i gtk B9 A apthe 3R AR SRS PR R 220 il
FrBE 2 L EROR T B E > DA N PFE A RT R EZR
EFor R TR LR - L ERPE AR SR R TR
pt e

'f»f* Ei(2011)v ¢ a% “".1%@;2 2 éhi zﬁé:ﬁ.uﬁ M x> TR A DY

- 14 Fy agf’r;; DMU it 78 > * mdE3d o 8 FE 2§ 4k
Forez 'T;ﬁv %Y Mo AL A DR T2 B B ET]x
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%% IPCC(Intergovernmental Panel on Climate Change)1996 # # # & £ g £ 3«

$£2.3+8 22 4 Singhetal.,2008 - Liao et al., 2009 » Sudhir, 2014 % 4 ¢
Q)I%,?ug—l—'é PR OBFENEATFALE  H N e T

CO, ~ NO, ~ HC ~ PMy,(emission )
Y T xNCV(T]/kt) X & 3R 4 1

He NCVEi2a g2 EoKEdEa tZER L TEvE JEER,
COy ~ NO, ~HC% g2z s %] 5 100080024 > d »t A B A7 4% 5 7
DB EFEFESORERE P NBAR TR I AEE > S EVE S
GEERLIS: £ ERR- L Sl SR LR e LY T
MR TR B AT o
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23 % 2dpih2 ity

Mihyeon Jeon, C.(2005) % % ¢ B ) & A H 14 58~ B £ & efnkag » 2

/Qﬁraﬁfﬁﬁ'vlf’c RAFELS ZRE SR AAEG e HY AL g G h
Socdpthe #I0 LG A @: e ARtk R A S e he A
He 2 - » ¥ %.;/‘ ] "}5 7@‘5!‘5‘%}”&3?” fg_?——g-_% m"}; et & %‘é’/;‘«
M AR o

Banister, D.~ # ¥ *+7k,3§“4‘ig#;ﬁ%v‘ » % 4 10 18 fﬁ#ﬁﬂ- L SE NS
B ERE g AF R LA AL € R4 B2 ttsirﬂ PN i‘\ﬁ”@‘}ﬁf—r
Moo R ARG R F R A L AR E S G 0 RFIRET R Pk
A TR ERp B R o E AR WP IR L

-

PHEE P ZREEEI DY A > FRATER >Jm;g—¢f§ o
Transportation Research Board Annual Meeting(2009) s 32 < /g - 1}%
YAt B P dpihe 70 i@ i e B @ﬁ%ﬁ Aot~ oL
fE > I hpwT 2R STy R RG SR Y o RS AT R

3
T
HOE s B ER ot § oo
-3

PRz R4 2h 3 2ETEREIGHER I mEEG A= F
R SUFEE SN S B L B RS Ok U PO zﬁ
ORI RAE Y o s E TR TR A P%n~‘ﬁ%5
DR L R LR FERD PR AR R ARZET S e E R
ZIERE . R AFHREAT
- O RBEFATLEN I R
S CEGF o BB EHALT-FrH A
2 EGE AR AL R LT~
Ay Rtk gp st PR G R TR A 0 F 2t e
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3.2 47 2

3.2.2 4L ¢ % A 47:% (Data Envelopment Analysis,DEA)

AET gy - 7 DEA 3 A#IC R Ao o % 2 24 Farrell § £ 1957
ERD o PAER A A ST TR X T U e AL *é‘ﬁ BBy
AT B AR A D BATCEF A B B S il MBS £ T A 4
Dk E 8 4, %ﬁt,ﬁﬂvhuimﬁ’vﬂvgk fd FHT oo 5D (R
93)DEA§M¥3_;\ ? 9CCR #5530 d 4g M~ & enCharnes 2 Cooper ¥ Rhodes

% 1978 & 3% - fa A %fr”v /% o 11 2 Banker ~ Charnes - Cooper % 4 & )9
éﬂ\ BCCH7' » Ha BHGVARE 5 AT ATREERM By 22y 3 2 i

Rerrg] o7& KA ADEARS S § 7 B S W g R o ek AR A
Fpe s T hBe Be L MIEE AN T AR TR R SR k- H AT 1
WS AR ERA AT RSB H o

1. CCR #3¢

- B AHCCRI G A Ed L RIEFMRMES BT RIIKRTE &7
FLBR o A ARG {1 B Sk RL AR TR B
RV ETIE (T AR A 470 U i #E3k Se(virtual multiplier) B2 § 58 3~ &2 58
AN BiE RS> H - %”*ﬁ A Mt g g e
AAFENERE APRBFELE TR GUFRE R - LG
LE = (DMU)> & 7 4 & #l4e? ¥ 4 - u+§x,» s i A AR S

Rt

HE A @mEid 1o A7EHaofrB2gdiesd » g2
PRRAFRMNEDL FAd MR o F AR E 2 AT
FPEFG B A B i (pareto optimumunit) » ¥ # % Ap e 1_’5_7_
LE-RTPE § SLGEVELE RN STONEIE LN F A B SUSLITE S
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P F B L P AT EER Y HTR R EEREL AT
B ETA N RS DT RE S R A AT NE R s S E
(input-oriented)#? # ! ¥ (output-oriented) » % H =2xcF @z 2ty - ¢ xR
Bl B R AT A R H g

PEREGE 2 R TRMED Ry e e RS FIHEA AT 0
BERFEANSF R 2 A A CCREG A9 T E 2 - EpRBlA
WAAR O ZAY ELERFEY F D pEARE RE R M
Blooif B> R B0 P4 Ad G APFV RE - ATt i anlg % S AP $e
(relative efficiency) - @ 2% %22 % (absolute efficiency) » 3+ & B %] 4 & $ vz
F s (technical efficiency, TE) = 72 P4 3¢

N
_,UY .
Max TE; = “m=1 "'
/ %zl Vmej
s.t.
N
4, UY,
n=1%ninj S 1, 31
%:1 Vmej ( )
i=12,..,]

U,>0n=12..,N
V,>0m=12,..,M

BP Rcj27DMUZIKE - SEni A2 32 8E - $EmiTid

L322 8B  U % nNBANED BV, 5 s MBI rIED PEEE

ﬂt’

bR A RS 0 5 4T g AR CCR BB G A

LA

Max TE; = YN_1 UpYy;
s.t.

VinXmj = 1 (3.2)
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BCC #i£5¢
CCR #7¢ A A B 5 B T R4 3F ™ - d Banker ~ Charnes ¥2 Cooper(1984)

2 AR M BCC NS T R U £ AEd S gt 5 P ik
Benfrd > REORF @4 T LS EHITRE 2 BRI E R 7R -

- B ATeI@ih o B s (pure technical efficiency, PTE)£2 2 Hsx

zE‘)
E-E

b 4
I (scale efficiency) 2. 3 f# & HitFse S o i CCR #5758 B {8 4v vzt ¥ if ¥ BCC
st o Y ehd AR A AW My PR P P Ry R ERHTR

TOURE R & R T - AR R ke L T L DR

M N
Min PTE=0,-¢ <Z S '+z S +>
m=1 n=1

S.t.

R

Z AXem — 0Xjm +S =0 (3.3)

r=1

AS S T=0
S LA IEP 2 LR ES L AN LR e LB

F A S HE3E CCR o5t endk s 5 2 BCC BosS 3t B e P
B TEE AR E 2 e o o NS

HpFre = HLFTr S x s B e (3.4)

3. 2. 3 i #5-5" (Network Data Eevelopment Analysis,NDEA)

%% Kao(2014)eh+ & > & * 4t DEA 5 » 4% 11 d 010 [ 1% % DEA 3¢

PRt AP sciE > ¥ HIT R IR mE g o Fpt 1 % e DEA 058 k¥E
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S2F SN RMAF IR A a4 2 e AR B
£ ’1’3@"? DEA Hjts» 87 % *f?m, AV AR E

X;M_,fe 1{“

(Lk) k.l
b= Ve %)
7(2.k) A AR (k,2)
L — f S g —> 7,

: fem® ge N :

(p.k) (k,p)
4 %Zg

AV
k k
Y;-( ), = O( )
B 3-2 i A At
%4 7 4 Kao(2014)

lg]ﬂzfﬁi‘ri'ﬁééb’l”ﬁ’ AP RHE Y R WANE S BB AN
AARBEN A MRS S o P R R WA B 0 A g
A feE e EEERSAD  HEAAF N 4o

Miné
St.
n XA 4570 =xke iel® k=1,...p (3.4)
n
Z rOA0 -5t =yl reo® k=1,..p
j=1

Zz(")a(") +5°0 =z, FEM® k=1,

n
0,09 _ ol _ i O =
ZZgj A0 500 = zk, g eNW k=1, ..,p

j=1

—(k k k k k .
§;9,5119,8209,5009 209 2 0,j =1,..,nk=1,..,p
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A =0,vc

3.2.4 SBM (Slacks-based Measure) 5t

1395 Tone(2001)& #7# 411 SBM A 458 » # 1 18 450 SBM #5587 1 Ik P i

ENBDMU» &7 Gk » 24 NP % 5 L #pF o Gigda $r Ay
RIS > B E A AR R B A AN AN ER O E A A L
VO EITIF > TP R 5 DEA BN E 2 R R RE 0 BN B R R
Tz BB
- ~Hix- %M EBXPE (DMU)E - &
S HBE B fedi S E BEG Y 30 LH Bk en
AR S B RS EA M DMU % B ko
BAA2AVR EETTRLP

P={(X,y)IX=XALy<YA, A =0}

%518 SBM #55% > ¥ 3 DMU 11 T AN 3 ki

Xo=XA +s~
Yo=YA +s*

S LM EPZLEHBES TLANED L AN E A piHp RN

PpEAWO0F100<p<l > X 54~ %Y L A%

W

Min
1_1/7’71 ?lls'_/xio (35)
1+ /S r=1 L/Yro
Subject to
XOZX)L +S_
YOZY)\_ _S+

A =20st=0,s"=0
d At SBM #5570 5 2R s SRR T Y B F]pL S HE TS L
ST=ts,ST=tst, A=t A
RN L RPRS R - i ST, ST A(GEL 4 8L)
p=min(t — 1/ 312, 20)
20 ’
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Subject to

1=t+ /szm Sr 50

tXo =XA+ S~
tYo=YA—S*

“f*m&ﬁ@?ﬁw“'L%ﬁfmﬁﬁiS%Méﬂ$’ﬁ%¢pélaﬂ%
STHeSTE 5 0pF) RIAREEL RS P gER R AE AL
EROME R SMAI“*%ﬁﬁﬁ’?%ﬂ%”&ﬁﬁﬂﬁﬁﬁﬁﬁﬁ#
e é,iﬁ?ﬁi;i’%j{*{i » 143 tl]ﬁ"*ﬁ) T
3.2.5 i SBM fic5t
Ho8 7 12 %4 4o Tone(2009) 74 ! £ SBM-network DEA #3547 12 e ¥ EJZ N

# DMU ¥ %2 k B > # ¢ N M A &

B REEA DR A
NSBM #c5¢ 4o ™

pO = mln

1 (¢Ne Sno
i (3 )

an

k+
S.
Ik<1Wk{1+M (ZMk i
ynO

s.t

z,lfﬁ+*ﬁ1k:L

J
Z0m) _ z zM A (v (k, h))

j=1

J
Z?MZE}ﬂMﬁWQﬁD

j=1
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]
(k,h) _ (k,h)
Z&M — ZZ]. 24(v (k, )
=1

]
z A€ = 1(vk), 2 = 0(Vj, k)

j=1

k
Zwk =1,wk > 0(Vvk) s sk; =0 skt >0
=1
Sno AR TP Z A FER Srlil—g'; ANIEP 2 AR EOX S H ¥ Y &
IRk Z 5 N(FIX & #_FREE)

5L DEA 5% 00 - Sy @ g2 o A v @ % i DEA HE:N #-4 2l
P2 ABIRAES BIE S0 FERAFL AR A MRS RE % 2
#ﬂﬁ“—) $or oY £ 1345 YU(2009) 7 ity ) 2 i 18 gi.,,,l IR Y EAE

Fefocnd Bl B R A S48 22 B LB Ji (- A0 Rl Aocg e
Wﬁﬁﬁ*%“’“4ﬁlﬁwa@ %*ﬁ&ﬁﬁﬂ@%%ﬁ%’ﬂ&ﬁ%
SBM #io5¢ (547 34 o W 1 fRARE S srE R A I DMU » Jede e tTig v iE Bl

;1 BL o
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3.2.6 RA G E AL R

LBEAE
2. EREREY
3IHFEEL

LAEEEANE
2EIEINE

— 2= 1 g
8T I ¥

‘li_)\ VE
| 2.EEE

- LBEAS
|2$ﬁ#ﬁ|

B 3-3 £FBE TR B

THRKRARFAT

AR T e 7 AN 3E> 4~ B Ak (Environment) ~ 4+ € (social Equity) ~ 5
(Economic) » F& FF FEHEARF REHL =BG v I T A 0 TF A G 0
P TS CIERE T FRS EL FEE T L SR ES SIE T
?i’ﬁ%@’JJ g ’%‘"1’;“7%15‘%‘"3:\:{ 'g,]"“n_L"*Wgﬁ o
GEERp AT E ALY RE e

Flg o A AT E G o Béf’ ’H\%Bﬂf- ?ZFER AT R A BE
;pid,ykg%kﬁﬁiﬂ LR EAR O PG ?%ﬁikﬁﬁﬂﬁ » H oo
Sz Boow L AT G RE R AT HEG AR S #Bﬁﬁ@?ﬂ AL g G B SAG RE
TRRT L Bl AR Elﬁl'z;;fi%’*'mm—"ﬁ aig& ER RRE RS U ey
TS ARG ARG LR &AL g Rl E A g e
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& YU(2009)eh= & P & 7 R iE %]ﬂﬂ FREEE TP T A NESRE
Fe> 2B 28 (Y, Zhao et al(2011) ~ Kang et al., (2017) ~ 7 A r"(2014)) v AR ek
BT RANE R BT R PR A L kR oniE s g @i dpins
i # A o 2 (Kangetal., (2017)~Zhao et al(2011) %) ~ 3k % #c(Kang et al., (2017)
Y. Zhao et al(2011) %) » @ AR B HFAEE T F FHE R 2L oA Ntk
(Kang et al., (2017) ~ #> §0(2011) ~ J¥4p 75 (2014) %) > @ AL € € 2 iR ER EE

G- AP L iR B EE § AR Ao Rl 2 AR
Wiz eniE b - & n] TR £ TS AL % 24pth> 5 T RFER L 5
2H AR EFTE T RBEEL 2RISR E -

RBEFS-37 0 8 AR A RANS BT 0 I RBES AR KT
%&ﬁ<\6w&\@%i« R REY A L L e
Ped A fER S B AN EHAT- R R R AT RNT R B E
Bt 2 dmenge @wﬂfasg’Mﬁﬁmiﬁﬁéiﬂﬁﬁiﬁﬁiﬁﬂi~’

mxs:

ﬁﬁ%ﬁﬁ*zﬁ%ﬁfﬁ%ivﬁ%’ﬁﬂ*ﬁ% A A AT G T & AN ERF i
GEFIF 0 Rd o DACA BT P TR T A - B e 20 ol 0
Be g Baw Au L@ % AT R A EAET 26
YiEgoem d 4 Ak YiE Wﬁiﬁwﬁ$’K§u/ B A 4 A g A
FIRABPTR TS AL X 2o P B EL AT ARG L 2Rl R b A 0k
(g AN TG Bl E 4 A B gk ;;,es\mz& Poay raE S @ A e ¥ OH L ehIRT
FoORAMERFFE? AV ERINFFERFE G AR FHFE NPT
szifcg%ﬁqﬁg O R T ST Ji? LR S 2 EE I
B F o X 2 G ERB LG ZRFERL > AT R Y 0 L AHBY G

(g 4e 3 fmefigi o
i3 EE Bo b EEE T G R E AR A R A A E
BB TRE B ORURER S P ERH R R X Akt %‘ri%ﬁigﬂ%’ >
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G %:i& 104 0.853 0.8473 1
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J % & 104 0.7594 0.3956 0.99
K % & 104 1 0.719 0.7971
L %:& 104 0.9487 0.7644 1
M % & 104 0.5936 0.4535 0.7541
N % :& 104 1 0.6114 1
O %:i& 104 0.9437 0.8278 1

P %:i& 104 0.9753 0.6857 1

Q %:& 104 0.4952 0.4277 0.8409
R % & 104 0.9996 0.7583 0.955
S % & 104 0.7369 0.701 1

39




Bt = st =
*H 4 A | PRAEVCR |3k Mok 4 A sk [PRARCA | Bk Kk
T %1 104 1 1 1 1 1 1
A %318 103 | 05973 | 0.7758 0.6896 | 0.5201 | 0.8124 0.6374
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D % 3% 103 1 1 1 1 1 1
E %i# 103 | 0.5105 | 0.7488 0.6242 | 0.4429 | 0.6819 0.5555
F %3103 | 0.5546 | 0.5268 0.5396 | 0.5123 | 0.6594 0.5298
G % i 103 1 1 1 1 1 1
H %i& 103 | 0.6231 | 0.7916 0.7187 | 0.5253 | 0.8098 0.666
| £i& 103 | 0.5774 1 0.7887 | 0.4986 1 0.7493
J %31 103 1 0.7906 0.5995 1 1 1
K % i# 103 1 0.68 0.7892 1 1 1
L % i& 103 1 0.7372 0.8569 | 0.8931 1 0.9465
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N % i# 103 1 1 1 1 1 1
O zi# 103 | 0.8809 | 0.7231 0.7679 1 1 1
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R % i 103 1 1 1 1 1 1
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T %1 103 1 1 1 1 1 1
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J % 0.40 0.64 0.89
K %i& 0.50 0.65 0.74
L %:& 0.49 0.79 0.97
M % & 0.52 0.62 0.63
N % i& 0.84 0.90 1.00
O %Z:i& 0.71 0.81 0.96
PZ:& 0.44 0.69 0.87
Q%zii& 0.43 0.56 0.66
R % & 0.21 0.94 0.98
S %i&E 0.46 0.68 0.75
T %:& 0.86 0.97 0.95
T2 0.54 0.72 0.77
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