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Social Efficiency Evaluation of National Defense
Technology Release Projects

Student: Yi-Lung Tsai Advisor: Dr. Jin-Li Hu

Institute of Business and Management
National Chiao Tung University

ABSTRACT

The Chung-Shan Institute of Science and Technology (CSIST) is the most
important strategic asset of ROC national defense. It is a trend for countries all over
of the world to develop dual-use technologies which can apply to both defense and
industry. Being funded by Minsitry of Economic Aftairs (MOEA) since 2004, CSIST
has been conducting the Technology Development Program for Outsourcing Defense
Products (TDP), which implements the policy for national defense resources to release
to enterprises. The program is designed to encourage local firms to join defense
technology research in order to create commercial application values. Traditional
performance evaluation often negleets external benefits of a program. However, for a
non-profit organization such as*CSIST, the external benefits are important outputs.

This research utilizes data envelopment analysis (DEA) to evaluate the efficiency
of TDP projects. With the help ;of ‘Dual-use Technology Cooperation Program of
CSIST, formal 2004-2006 data‘'werc-obtained from MOEA. There are three inputs in
the model: funds, manpower and time span. The six outputs include royalty
revenue derived from CSIST technology transfer, sales order from cooperated parties,
qualifid vendors, patents, papers and research reports. All nominal variables are
transformed into real variables at the price level of 2004.

TDP is to transfer mature technology to local industries. To avoid the
performance revaluation is determinated as inefficiency; projects like TDP should be
treated from the viewpoint of society benefits.

TDP managers may apply different strategies to collect desirable technology and
qualified companions. When only internal benefits are considered, one-year research
topics with large firms in material and chemistry give the highest efficiency. When
internal and money benefits are considered, one-year research topics with small or
large firms in material and chemistry give the highest efficiency. If the non-money
ouputs are also taken into the model, it is better to cooperate with small firms in
material and chemistry industries.

Keywords: Technology development program; Externality; Efficiency evaluation; Data
envelopment analysis (DEA)
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R ¥ ‘E‘p/w\ =7 BFEE > 2w 53~ (inputs) ~ EJ2 % 2t (processing
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ﬁﬂIHROﬁﬂopﬁﬁﬁﬁﬁhﬁ%iiﬁpﬁéﬁﬁﬁﬁ&\ﬁﬂ\
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Ef%ﬁ°Nwm(w%)ﬁﬁza£%mpﬁﬁﬁﬁﬁ§,Pfﬁ%ﬁ
TAFANEARSE SR A FRGRDIAPH o P PN INF O
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I 5 - 2O AT R L 3 R A S A 2 i

" ¥
B bRz g (external benefits) » » J]*—«U_ IR EFOp e R f LA
Fzo 5 eh 3R 7 &3 (external diseconomies ) » & ¢k R = & (external costs)
» ;j'*wié hIRGE o ek IMap F BT IR A A K L AL IR B IR g

¥y o FEF P mZIDPIEHL 5 0 (external economies)

(external effects ) - 2 ¢t ;% »xc% (spillover effects)

bR AR TH o g ok o g R ;u%ﬁ%@%&
J?/&ﬁﬂ%‘_&"\ 7‘/{31;( o j\;/'m\]?? ;’&—@l _]__"_ ’71‘ @I’}7 P\ I‘—L’ ) j\ﬁgp‘%q“:’ %’LF?L«P\ \"K
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AR PSS AR AR A S A AR A A
PEAL G E R RE Ao > R ab = R i

-E“V

N

20



w EMSB=MPB+MEB ; # % 2. » # F4 b
Fofmpd 3P > DFHEAFTH T EIAT
MPB=MC (R;) P> @ Ry<R o & Fi$oap fm;
W ORy H o FH M AR A AT T 0 & S RN o T RRAL € 9%
EAT o BROCRZEAG IR H5 R fong TR &
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b,\* MEB
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- FAEF LR
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Plafp¥tmraf 2 4 A 8o — 'S FRGIAAT RN R LGS
@:,z ( parametric approach ) 27 & %-#c;2 (non-parametric approach) = #f :
Slicit B m,}gﬂ,,&j{;./ﬁ P ARE R 0 A A R
R RIET IR SU SIS UL SUNE IR T TNt S
r— Ak “ﬂf R —k—\ VI S (ST I:;‘ °
m’»fﬁ; RAFEA A SBTT RNE 4 Foe kB R o d 22 )
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%’&@w%ﬁmilwﬁ“ﬁ
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3.2 Farrell»cF =& e &

Farrell (1957) ¥ 2t 4 #woadifgd cni s a2 A F A mAE-
FEEE ST L AD AT A% H = (decision making unit

DMU) z #pek BApkE s 6 3 EF hd 2 3% 5 & S d b AFR 2
cﬁ'vﬁxfﬂ [ @ 2 AERMEREE AL AT Bl 7 0y 4,,_;,0}_
% ‘P 2

‘i1 DMU ‘= o Farrellv g frd 423 H - &2 0 kB3t
é.?]a*ﬁﬁs‘—iﬁﬁ’”"f s MR A AS G MR FE KA A G
f}

T2 A»wF o puztE 2 DMU 24 I x b i > RiE2cF 4% 0 L i
= #73) he 24 (envelopment curve) o % Ao KA Jﬁ“ » B E_ 5 AR

PE L E e ‘*"ﬁ'”‘\"ﬁ’ﬂl%ﬁﬁﬁ T ’%ﬁ'/’;ﬂé“ﬁh* DMU 2z #
AR o mfpitG o E o A B A @ DMU #7# K (dominated) -
TH B DMU A5 Mgt » £ k- & 3 kE *uifﬁlﬂ?:}x%
4 5 ¢ é TR P TSRS Y Ardk 2 Pareto R HE R o HE AL LA
N ffj\f :

LA

# % (production frontier) & _d £ § % »c e H AT o AP
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Farrell #7233k e S o ;’—'-L"Eﬁ" % (overall efficiency, OF ) % & 5 #
i3 5 (technical efficiency, TE) £ fie % st (allocative efficiency, AE) =
R o I BE LS 2 R RERFE BN FEP S
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=
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S1
0 : >
A
X, /Yy
B5 Farrell # & »c% =8

AL kR : Farrell (1957)
1 . #Hpc%x (TE)

SS’2 & A28 (isoquant) » 272 A—- HiZ y #7F X~ X 2 %]
BEHFBI AR LELE ASSMZ L P oo AT j@iélﬁ%%’ﬁ%
Farrell #-% 2 F RSS’ T 5 2 ArcF it » ¥ T H MR & - gLy
PEME EREAEYM 2 Q & Q BHB I EY
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AN G ER AR S H X BF X X TG R ZAAHE S S Al
APFE LAAESS Ap Bl Q TEET|E ) A Ao B2R Q B Q %
g 2R o L Q B2 A X AN L Q BAOR /0OQ R e
FHpE»F o FAE=1 R : 23 = 2l »%E s FAE<] Bl 5 fe
Basxd of DMU @ * aufk » & Rt biap 0> § 5 — Henip oo o
A7 P OBRenfie ¥ o G OR /OQ AEpiE <1 o

3.482x%F (OE) =#pxF (TE) xfic & »2F (AE)

¥ P —é % # 4225 OEp=(0Q / OP )x(OR / OQ ) =OR / OP
<10 4R o o mid n 2ok HP A S AR F P W S0R /
OP &2 -

33 FTHle B

BFIG ¥ v -gr R NE AL 6]t R DEA & Sk B e
L3 VHEREEE DD RS £ FF ARG DMU ehbe if it fFa
P 3B (4o y=axth) A7 P REE Bl Bt MG #
S - AR5 Rl T AR E ) T & LRI A e TR
® (dofpz 2 B ¥ f A pe)e m DEA RLE d B ) Bloc s o DMU #7%2
iiiﬁ:ﬁ}?"]ﬁ%i“ﬁ»&mﬂ’:m'\’%ﬁdﬁ’»lixbﬂlﬁ; DMU HE TR R K
Bifpd By ARR > P EWEE 4 DMU st > 7 4% i deie s L 5 ok
m”@’m*@wﬁhwa’?iﬁﬁ—@@&ﬂuﬁmt

y=f(x)

y 1 y=ax+b
0 X
Bl 6 Tl e BaiTi2 B AT L R

7o jw))?‘l s g @ B (2004) ~ Coelli et al. (2005)
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R K TEAEG RF D DMUS F 20 3
@ e o St erdp gt hdp DMU shim 2 5

Farrell # ﬂzﬁiﬁﬁﬁﬁi‘_ﬁﬁ‘#ﬁ%ﬁ v 2 15 20 & G b ﬁx:’%ﬁi‘f@’% 1
»ed g8 * % » 2 7| Charnes et al. (1978) #- Farrell #74% )¢9 *'& % e
IR AHTREIRMERT o TAaE A JH- A 1§r£;}i4,‘if%»3:§<ﬁv
TS~/ S AN jeprs > T 2 2 LT BT
AR R RCAAE S CCR K0T o #50t » FA e A f9is 5 2L 5 8cd A 8
2ok gER i > 2 3 E AR A MBI B l*’”ﬁﬁﬁiﬁ?
FHEXOFRECFIARLE U o BT TR AP T VR REFL
B MFEH BT 25X P B35 4R S A ET 3»;3'—

¥ 4% DEA z & #cfist ;fﬁ—r’ AR FITTA f i d AE R o Foapt
AU iE s DMU sfp e @& 5 S fe B $% 32 (duality theory ) F7 %3—‘\
TE R EAL stk Ak TR RAVEARAR LK R EFAY -
Coellietal. (2005) M@ 7 ®P Fle L4722 N E» 23 20 (y,0Y,)
A B¢ ii-%iﬁii’ﬁ A~-B~-C~P-Q%7® D~A~B~C-E #rig =
:‘;%?,L 54 &V i S (produaction psossibility curve, PPC) » 3% 2 F iR

(&7*)Tﬁ»*é_ﬂ!ﬁﬁé‘v%@‘%\‘fﬁﬁﬁﬁ°A‘B‘C St A AT e A

Jg,*); %;;:g:éﬁ ; v QiRgESY A AT G dia b @,ﬁ*,::;«% % P P
Wit AV R ﬂr‘-ﬂ*ﬂﬂ%}»ﬁﬂ‘“«’é ¥P Az
0<TEp=OP / OP' <1
A
Y2
D ]i' A
P B
C
Q
E
0 Y1 g

B7 e aairizz g Ewiel
FHL k& : Coelli etal. (2005)
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@ﬁ*ér&%ﬁé*%@ﬁﬁﬁw’*%ﬁﬁ*
A NIE P e dla A BR AT 2P HE X
CHEAE AR TR TE P

FALe 47t &
§ﬁ%mﬂ§ﬁaﬁa»

”’% % kl_‘ﬁ' U /EH}”} Rt ;L_
L‘I'FIFT* I\m F %g}“; AP g i WL E o 7«l;_f_L;‘lJ::i 1—}‘—3? i‘é}*t ;’;m
XEA N AL AN R F > T AARF R~ KET R N2
Ak B F n B DMU> 8% m &> x>0 24 s @4 1y, o
Bl% k B DMU z #p¥»cF @v d T 38 K48 @
Max ¢ (1)
NN}
z Vg =@ Y —Si=0: r=12,..5
z X, > i=12,..m
j=1
A,85,8205 j=1.2,..,n; i=12,...m; r=12,..

j»Sr
C P> B (dzeipldic

A 2_DMUi#t#7 4 DMU 2 #i7 # £
y, &% j B DMUS riE 2

Ya % % KiBDMU % rag 2 11 &
X; % % j B DMU % i 3 » £

X, 54 % Kk DMU & i 54 » £

S, N &~ 382 A $F % ¥ (slack variable )

st & A d138 24z 28 % # (surplus variable )

i T\ﬁ'*ﬂi‘ %% 3| Pareto & if B [l DMUk H S E -8
f=st =00 F 2 o FAET Pareto ﬁ’.i » P DMU; 9
«‘b\%ﬂAx.k e A 4'3Ayk S A
DILF T U

N 1’_‘3 S
I"IE’#’J—J’S/\I’ELE“P !
Hﬁ*ﬁﬁ P o AT HEP AR R 2 F 2 DMU; g Bl =
N R

(2)

(3)

AX :Xik_( Xix — S ); i=1,...,m

A =(07Y, +s, )=y, r=1,.,5
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332 A4 ¥ 52 BCC#H;\

w it CCR #57% ik AR T RPIEPenfiR ™ g ¢ DMU 2 4p
ok o o %Ké’b’ﬁ#}»)‘ﬁg‘i”i"iﬁﬁﬂ( ) pE A 5””%3%"“&4&%1
v (BB o Boussoﬁane etal. (1991) 3P 4 & ﬁ ¥ i HBoIE iR
Wi > A R A fE»cy DMU m 3 > 2 ﬁ 2. F]¥ e
/ﬁB“%F“ﬂK$W“ $E > F) SR R B Y DMU”W&»%ﬁﬂﬁ”
AT REFEEL S w:—'ﬁ e1F 3L - Banker et al. (1984) # CCR #-73]
4 AV it § & e BiE3K 0 12 % ShephardfEdt S fic s & I g A
F e % (pure technical efficiency, PTE ) £2 44i-sz & (scale efficiency, SE )
2. BCC #5% » ™ E B p»cF (overall technical efficiency, OTE) %

RRICE: O e i I S X R o

WA M HE D2 BCC #8 ks > B3 8 % hdpl ahdh » R
I:T‘J

TOoRAZFCPHANE > Y EF RS DMUOIFM/{F n @
DMU > & * m fa4k > X;° 4 & s 7@‘,{5{_ Ay 7 % i DMU 2_#p %
9:1;‘ IE' d - ‘\‘ ‘J\l"‘ .
Max ¢ (4)
N4, A

DAY i P Y Sp =03 r=12,.5
j=1

n
DA XS Xy 0 A=12,..m
j=1

Zn:;tj =1
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J’ rovi

’ Z/,{] :1 ;‘% t”-,:rilglﬂdﬂ];\:
=

¢>1> 5red iz F#k

A Z_DMU, $t#7% DMU 2 #i* 4§ €
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Sp A B2 AR
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d Fa 8% oo gt g scy DMU § & 5 400 Ax, E 34 2 )
Ay 47 EFIF 25 o % BCC 58 2 2 3 o i 2 R 1 o

&7 v CCR 548 BCC W £ F R e &adrzd » bk r &=
I\:' {Q 5% ﬁéj\iﬁ—‘\ ’ f is "é i %‘?/zig—}\ A %/zi ’r\ N ﬁa_%’_i'z;‘?ﬁi;‘fri‘%
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Golany and Roll (1989) #-Fifle 2372 ot 555 B 5 wmaid
* 25 0 2 %2%59? TR AEEERE L R B E = (DMU)
PR F A AT o () TR G ARMIES G SE0gr A > {3 E e 8 DMU
€ S 1 - ()l DEA R 2250 4 (43 2
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DEA 7 43T - 2 DMU RFefp¥s»cd > L -2 L & 3 B ol
Tl 375 2T A 47 F R 7 Ap B 0 E =/t i &2 4 788 DMU
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(W=RFRHE =3k fm Jfﬂ P FT AP e TF o
(2) e tedp e 7% F TR T A 0T o
G)7 Apfe 23 » & NI o
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XFw2. DMU B#c: PR EH 30 EZ N5 I[%ﬁit.,m’f\?mﬁ B e
FH B 74 DEA 2 4R F ~ 7 (window analysis) & # i #c
Wbe o Ao g R SH o ARy B 5 4ot DMU [
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421 AIFEE B2 ApM LT

FEIH A AN O BFITARIBOOALEAINATIZILG b
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Yi Y2 Y3 Ya Ys Yo X X2 X3

yi | 1.0000
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Flt 5 e A F R A L G kg K o 2 45 ALL AL
C4-~C6-
B)H & N X EH A 1'?;]" v 3 11 BE R 5 1 1226.83
0 HERANHINL L ERANL D GHEAR E o
o @ FEIA2-A6~A7~Al4~-A15-C1~C3~-C5~-C7~C10~

i

b

—L,:L

Cl14 -

@FQ) ()% Abniioed 571 5 1 4 BRE R A ERE G
B4 g 4 ’—,“%’ﬁ24ﬂ§§s§% » 15585490 ¢35 t A3~A4-~A5-A8~
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26 ¢ fApRE T2 AP PR ETE Y LB Rk

AR | pond | Spaeed [REed [hEdAk| 33 B4 R
Al 1.000 1.000 1.000 18 Al CRS
A2 0.803 0.803 1.000 0 Al, Cl11 CRS
A3 0.592 0.649 0.911 0 Al3, C6 IRS
A4 0.575 0.667 0.863 0 Al3, C6 IRS
A5 0.422 0.457 0.924 0 C4, Co IRS
A6 0.578 0.578 1.000 0 Al, Cl11 CRS
A7 0.680 0.680 1.000 0 Al, Cl11 CRS
A8 0.662 0.758 0.873 0 Al13, C6 IRS
A9 0.640 0.713 0.897 0 Al3, C6 IRS
Al0 0.489 0.573 0.853 0 Al13, C6 IRS
All 0.918 1.000 0918 2 All DRS
Al2 0.712 0.946 0.752 0 All DRS
Al3 0.915 1.000 0915 14 Al3 IRS
Al4 0.677 0.677 1.000 0 Al, Cl11 CRS
AlS 0.428 0.428 1.000 0 Al, Cl11 CRS
Al6 0.784 0.888 0.883 0 Al3, C6 IRS
Al7 0.718 0.805 0.891 0 C6, Al3 IRS
B1 0.723 0.801 0.903 0 Al, All DRS
B2 0.670 0.729 0:.918 0 Cl11, Al DRS
B3 0.461 0.500 0.921 0 Al, Cl11 DRS
B4 0.847 0.933 0.907 0 Al3, C6 IRS
B5 0.511 0.595 0:859 0 Al3, C6 IRS
B6 0.792 0.860 0.921 0 Cl1, A1l DRS
B7 0.655 0.734 0:892 0 Al3, C6 IRS
B8 0.758 0.844 0.898 0 Cl1, Al DRS
B9 0.480 0.565 0.849 0 Al3, C6 IRS
Cl 0.793 0.793 1.000 0 Cl1, Al CRS
C2 0.740 0.813 0910 0 C4, Co6 IRS
C3 0.776 0.776 1.000 0 Cl1, Al CRS
C4 0.960 1.000 0.960 2 C4 IRS
C5 0.915 0.915 1.000 0 Al, Cl11 CRS
Cé6 0.843 1.000 0.843 15 C6 IRS
C7 0.413 0.413 1.000 0 Al, Cl11 CRS
C8 0.568 0.660 0.861 0 Cl1, Al DRS
Co9 0.681 0.766 0.888 0 Al3, C6 IRS
C10 0.494 0.494 1.000 0 Cl1, Al CRS
Cl11 1.000 1.000 1.000 17 Cl1 CRS
C12 0.795 0.989 0.804 0 Al3 IRS
Cl13 0.870 0.978 0.890 0 Al, Cl11 DRS
Cl14 0.778 0.778 1.000 0 Al, Cl1 CRS
C15 0.664 0.751 0.884 0 Al3, C6 IRS

DA =ik d 0.702 0.764 0.922 — — —
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38 C10 0.494 0.494 0
39 A5 0.422 0.457 0
40 Al5 0.428 0.428 0
41 C7 0.413 0.413 0
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213 g nF T BT AHE RIS LB RSy
TR men | s | wpoes RS AE| 2 5 B & | REER
Al 1.000 1.000 1.000 19 Al CRS
A2 0.803 0.803 1.000 0 Al, Cl1 CRS
A3 0.598 0.649 0.921 0 Cc6, Al3 IRS
A4 0.581 0.667 0.871 0 Al3, C6 IRS
AS 0.425 0.459 0.927 0 C4, C2, Co IRS
A6 0.605 0.630 0.959 0 Cl1, C2, Al DRS
A7 0.680 0.680 1.000 0 Al, Cl11 CRS
A8 0.662 0.758 0.874 0 Al3, C6 IRS
A9 0.646 0.713 0.906 0 C6, Al3 IRS
A10 | 0.491 0.573 0.858 0 Al3, C6 IRS
All | 0918 1.000 0.918 1 All DRS
Al12 | 0.713 0.972 0.734 0 C2, Al DRS
Al3 1.000 1.000 1.000 14 Al3 CRS
Al4 | 0.697 0.715 0.974 0 Cc2, CI1, A1l DRS
Al5 | 0435 0.442 0.985 0 Cc2, CI1, A1l DRS
Al16 | 0.798 0.888 0.899 0 Al3, C6 IRS
Al17 | 0.723 0.805 0:898 0 Cc6, Al3 IRS
B1 0.723 0.801 0.903 0 All, A1l DRS
B2 0.679 0.742 0.916 0 c2, Al, Cl11 DRS
B3 0.501 0.538 0.930 0 c2, Cl1, A1l DRS
B4 0.851 0.933 0:912 0 C6, Al3, IRS
BS5 0.511 0.595 0.859 0 Al3, C6 IRS
B6 0.792 0.860 0.921 0 Cl1, A1l DRS
B7 0.655 0.734 0.892 0 C6, Al3 IRS
B8 0.758 0.844 0.898 0 Cl1, A1l DRS
B9 0.481 0.565 0.851 0 Al3, C6 IRS
Cl1 0.809 0.836 0.968 0 Al, C2, Cl11 DRS
Cc2 1.000 1.000 1.000 12 C2 CRS
C3 0.779 0.784 0.993 0 c2, Cl1, A1l DRS
C4 0.960 1.000 0.960 1 C4 IRS
CS5 0.951 0.985 0.965 0 Al, C2, Cl1 DRS
C6 0.876 1.000 0.876 14 C6 IRS
Cc7 0.482 0.528 0.912 0 Al, C2, Cl1 DRS
Cg8 0.569 0.660 0.863 0 Cl1, Al DRS
Co9 0.681 0.766 0.888 0 C6, Al3 IRS
C10 | 0.512 0.530 0.967 0 C2, Al, Cl1 DRS
Cl1 1.000 1.000 1.000 17 Cl1 CRS
C12 | 0.795 0.989 0.804 0 Al3 IRS
C13 | 0.870 0.978 0.890 0 Al, Cl11 DRS
C14 | 0.778 0.778 1.000 0 Al, Cl11 CRS
C15 | 0.707 0.751 0.941 0 Al3, C6 IRS
T o | 0.719 0.779 0.923 — —

46



EEF R OBE BRI RS e B ERA L 14
FRAEY EAEEZ T TR 2072k FRELEEAHLSE X3
52703 9.76%5’!’1%‘;’%@‘;?&4 “I"“"Fl’z B B e Sl L B NG
Jo R AALE Y B (75.60%) 0B E D AR A 1 o 2 HR
3R L BA DAL L R R A e T A 15
W F 17.08% 1% Rt m b oo AR~ & (82.929%) hEk kot

sek g o

£ 14 BN o S aE SR A G

ol Ll L o R
BTk B =1 HEpmE =1 4 9.76%

o e S = 3 7.32%
Lo B £

B K =1 3 7.32%

Lo ¥ oE oy 2 a1 31 75.60%
K e 41 100.00%
F 15 5% = g d B sl
A 5| & B Bl W A
IR T B 7 17.08%
LEQEIE TN B 34 82:929%
K e 41 100.00%

2 BT AR
#29% Norman and Stoker (1991 ) 2 3% etk 2§ > #-#13%i5 2. DMU i‘—?‘v
A R B fEE BR R AT AR hiRy o I L A
drd 16
(D5 Fra 8 i gt s % % 8 s £ ficid > W ié f ] So 0~ 2 B0F
A d %gﬂiﬁﬂ~ Fantito 24 4 BE X 976% ¢ 3 AL
Al13~C2~Cl11

(2)if % <3 ﬁfrw BB RB A R o R R R RS
BUfE R IF RRS Y o RE LR

(3)i % # 7% 4 CE HROCE I BRI S 0 A00d ek
W REIRAS L Ford K £ 3 BR AL 732% 0 ¢ 48

All~C4~C5-

(4)ﬂ%§5&*i3'ﬁ%:wi ;&_Ig{rﬁ EE IR NS R N s O
34 B % % 1£82.929 cA2~A3~A4~A5~-A6~A7~A8~
A9~A10~AlI2~Al4- A15 Al6~A17~-B1-B2~-B3-B4-B5~
B6-B7-B8-B9~C1-~-C3~C6-~C7~-C8~C9~C10~C12~
C13~Cl4~Cl15-

47



716 #58 = am s o g

ol W ExBa | 2 F A
I A A (- . S 4 9.76% 9.76%
H = E % o F OH 0 0.00% 0.00%
W om | B F =1 2 4.88%
#ov X & R F | R F =1 0 0.00% 7.32%
H [hadi -1 fo 1 2.44%
2 B S =1 0 0.00%
B g ook &R s =1 3 7329 | 82.929%
¥ | H {s 31 75.60%
) e 41 100.00% | 100.00%
AREHRE R T H g H e o H WA
i ,_g‘,-i» 1 2%% -4 ?7 SRS SRR S (RS SR R RS
Mk H o gt H A E AR AT it 1 Bt H 4
T EA ST T G 1AO&@’%£“3ﬁiﬁ:’$%%€ﬁi
Hexl FY % )IA,ASE% BB Y L {EC4-C2-C6
$4 % -

o B R LA B G R BANTE 500 B T e AR Bl g m e
RE MO EREERLLLT AR T

F B ExAE B (100%) 5 5% o BT

PR A E L BARA R 2 T B kTR B AT HE80% o
r:%w»\i:ﬁ&& RFEESFFPHE R o FRA

~ | BHREERAE (A8 TR  HEELI4E
R R 1 ' 0 2
WA vk H 14 9 11

& i+ 15 9 13
SRR ) 17 9 15

[ PN 88.26% 100.00% 86.67%

48



3 LR A T
dA187 4> #3 B R BEAHERPEY > 3 17B & 3 i
FO AT AR PR+ Mt A RIS F 1T B % AR R A R
BAR pRR o Bt U R Y R T 'I%% K ARLAER P RST F AR
PR > At B R R dhiiand ARH

£ 18 3 = AR A 41

S AL % & B bR F A
- A3~A4~A5~A8~A9~A10~AIl6~

SR

i . Al7~-B4~B5~-B7-B9~C4~C6~ 17 41.46%

v

C9-~CI12~CI5
2 T_|A1~A2~A7~A13~-C2-~Cl1~Cl4

7 17.089%
i—g_‘ﬁ‘:ﬁ;ﬁm
" A6~Al1~Al12~A14~A15-B1-B2~
i—g_‘*ﬁ_ﬁgﬁm
B3-B6-B&-C1~-C3~-C5~C7~> 17 41.46%
d
C8~Cl10 »«€13
i fr 41 100.009%

4 g F3F =X BT

Nt 2Tk 5x DMU L@ 8 Y g > F %7 &
ﬂiiiﬁﬂiﬁxﬁi v Foom B R pF m&g)?iq,&g o o %13.5'4”1"”}38?%2{#
A1(19=x) ~CI11(17=x) ~A13 (14 ) ~C6 (145 ) ~C2(12=x) ~

All (1=x) ~C4 (1=x) ; B&p ¥y A4 Y

55 cF R
PLF A A G AR R B ameF AR HagnARL &
TARF R A E cFRYUGFHABEEIFARY T RAESD R
B3R 14 Farrell Hpesed 5 A 219 F S B s ~ ok
#ﬁ%ﬁéi’ﬁ&}w' EERFRAEDEE R DAL B LA REED
E% 5 HxACIL~AL3; AISRIE 2B LB %k o

49



£19 o5t - choi s R
Bon| bR NEE | ook & | Bpkead [ 4 Kk

1 Al 1.000 1.000 19

2 Cl1 1.000 1.000 17

3 Al3 1.000 1.000 14

4 Cc2 1.000 1.000 12

5 Cé6 0.876 1.000 14

6 Cc4 0.960 1.000 1

7 All 0.918 1.000 1

8 Cl12 0.795 0.989 0

9 C5 0.951 0.985 0
10 Cl13 0.870 0.978 0
11 Al2 0.713 0.972 0
12 B4 0.851 0.933 0
13 Al6 0.798 0.888 0
14 B6 0.792 0.860 0
15 B8 0.758 0.844 0
16 Cl1 0.809 0.836 0
17 Al7 0.723 0.805 0
18 A2 0803 0803 0
19 B1 0.723 0.801 0
20 C3 0.779 0.784 0
21 Cl4 0.778 0.778 0
22 Cco9 0.681 0.766 0
23 A8 0.662 0:758 0
24 C15 0.707 0.751 0
25 B2 0.679 0.742 0
26 B7 0.655 0.734 0
27 Al4 0.697 0.715 0
28 A9 0.646 0.713 0
29 A7 0.680 0.680 0
30 A4 0.581 0.667 0
31 C8 0.569 0.660 0
32 A3 0.598 0.649 0
33 A6 0.605 0.630 0
34 B5 0.511 0.595 0
35 Al0 0.491 0.573 0
36 B9 0.481 0.565 0
37 B3 0.501 0.538 0
38 C10 0.512 0.530 0
39 Cc7 0.482 0.528 0
40 AS 0.425 0.459 0
41 Al5 0.435 0.442 0
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720 Er2bERA DA EF T2 RPRBERIEY LR kv TR

=N B | RS | AT | L 1 e
i ECER bl vl kgl B 3 # ¢
Al | 1000 | 1.000 [ 1.000] 8 |Al CRS
A2 | 0818 | 0834 [0981] o0 [cI11, C5 Al DRS
A3 | 1000 | 1.000 [1.000] 1 |A3 CRS
A4 | 1000 | 1.000 [1.000] 7 |A4 CRS
A5 | 1000 | 1.000 [1.000] 1 |A5 CRS
A6 | 0799 | 0815 [0981] 0 [B6, A5 CS5 A4, C2, B3, C4 DRS
A7 | 0698 | 0735 [0950] 0 [All, A4, C4, Al C5 DRS
A8 | 0959 | 1.000 [0959] 1 [A8 IRS
A9 | 0841 | 1.000 [0841] 0 |A9 IRS
A10 | 0864 | 0958 [0902] 0 |Ce6 A4, CI2 IRS
All | 0995 | 1.000 [0995] 6 [All DRS
A12 | 0856 | 1.000 [0856] 0 |AI2 DRS
A13 | 1.000 | 1.000 | 1.000] 5 |AI3 CRS
Al4 [ 1.000 | 1.000 [1000] o |Al4 CRS
A15 | 0495 | 0496 |0999| 0 |CIl, B6, C4, C5, Al3, Al, C2,All | CRS
A16 | 1.000 | 1.000 [1000] 1 |Al6 CRS
A17 | 0841 | 0847 | 0993|1270 "JAI13, C4, Al6, C6, A4, IR S
B1 | 0794 | 0853 [0931] 0...|B6All Al DRS
B2 | 1.000 | 1.000 | 1000 0 -|B2 CRS
B3 | 1.000 | 1.000 | L000| 6 /B3 CRS
B4 | 0860 | 0933 0922/ 0 lce, AI3 IRS
B5 | 0869 | 0998 | 0871 [0 "C6, A4, A8, CI2 IRS
B6 | 1.000 | 1.000 | 1.000.}+.5 |B6 CRS
B7 | 0732 | 0792 0924 0" ""[C12, A13,C6 IRS
B8 | 0760 | 0854 [089%0] o0 [cIl, B3, Al DRS
B9 | 0585 | 1.000 [0585] 0 |B9 IRS
C1 | 1000 [ 1000 [1000] 0 |cC1 CRS
c2 | 1000 [ 1000 [1.000] 5 [C2 CRS
C3 | 0822 | 0885 [0928] 0 |Al, B3, C4, C5 All, B6 DRS
C4 | 1000 [ 1000 [1.000] 7 [c4 CRS
Cc5 | 1000 | 1000 [1.000] 9 |[c5 CRS
C6 | 1000 [ 1.000 [1.000] 8 [C6 CRS
Cc7 | 0873 | 0876 [0997] o0 [c2, €5 B3, C6 IRS
c8 | 0718 [ 0872 [0824] o0 [C5 B6, B3 DRS
C9 | 0769 | 0914 [0841] 0 [C6, A4, C4, A3 IRS
C10 | 0803 | 0844 [0951] 0 [C2, All, C4, C5 A4, B3 DRS
Cll | 1000 | 1000 [1.000] 5 [cu CRS
c12 | 1.000 [ 1000 [1.000] 4 [cI12 CRS
C13 | 0872 | 0978 [0891] 0 [c11, A1, All DRS
C14 | 0805 | 0808 [0997] o [c11, A1, C5, DRS
C15 | 0771 | 0826 [0933] 0 [Ce6, CI2, A3, C2 IR S

T yogc | 0883 | 0930 | 0950 | — — —
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