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B, RABREZGB(AR—BHAHAKR) WYX 26 AREBEHR
PRINME, 2B ARAERBLESBAZZI T, HEEE
BRGEHREE, RUEREENBE-BaBHERNH M4,
HBREG(teration) R AR F W ERBE - MO EBRBHLAR
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B it & (activity) KR & £33, 58 & K3t 81 F R AT R FHAT
MK E - s F % (alternative) R 1 E3t T b > £ 4
JEaEHE et eshEH 2@ o R F 4 (decision
making unit> dmu )R A ZBE T HEWEL - BB AF £
THR-AREM  BBRAREMBEFRZASC T RELALA
RERBEOERE -

320 A8 # ik

ARR T SEEENEABBKE AT RRKA o M0
ARG ZARET RS EPARN S B4E 0-1 MR MHE
(multi-objective 0-1 linear programming) » M F & # 3 & £ F
AR 0 3 ) EA A8 B 69 RK -

3.2.1 FMiEAEB%

BAAIRABZENE, AKBBR, b ATELOBLRE,
20 RFE JRAGRAETTHHRELONE, 2047 % jH
BEFNEMERTE F BEBYHE - S={x: ax<b’ xeB'} &%
THAER, BEF 0% 12 =it(Binary) s $ -

TR/ RBEEHETHERNE > x,=1; F A x,=0-8%
BERETRAIMABT AT A

(Py) max{Cx: xeS}

RaRFTaMBRzOE, j<lr 0T C &F ¢, AR

'+ 4 Charnes SFIR, {1 F Y5 B A (dmu) T A B FER PRI 8 R IO SR FF 4 -
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MEZER, k=1 Ko UxXF g ABAZEE - £ (P)F,
xcSH# A (P)8h — 1B H KM, s R % £ — 8 x 542 1% Cx2Cx
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HREEFIRRAFAITIFI AT REKRE, R H S
HHHEH (R RAT 1/2) - BB BERG S EEE —BE GG
EHERIUNAEBREMBRRAT, AHTRE BB GHH

HLERRE RN TR R T2 B LBREEBEE

HEAN, SEREHERSREAT—K- B4 2 HpE
HECHRA LMY oo BEHETPLAMFE 44
THRBEHTL - R ARRLEOAS LB OBAY —
WM AOFTHFEN  BRABLATRHRTZHE & TRA
J& R I #] K (preceding constraints) '

3.22 X K © B

RRABEFMBTREAAESBEERGER T, 4o Sutardi
et al £ 4 A E R Socio-Technical R & F » 4 7 & # g
#% # &) (integer goal programming) & K4 #& $ % 4 £ (stochastic
dynamic programming)#t % B2 K EREL T HF £ B2 4 5
#. &] 7] A& [Ramanathan et al.]& 37 )i A 38 % 5 £ #4 [Chang et
al.] -

EZBRBERYEFRAXBGHMY, 4 Abo-Sinna and
Hussein # /8 $ & 2 $1 8 &5 % 2 & - 2 3% B & £ T 4 %
(sepérability)& # #(monotonicity) - A M2 E Y R YD
A% Ax & R [Evans], @& X% ¥ %M, Klein and
Hannan 1% B 48 & (sequential) ik 8 5 3 K A & 89 & B AR -
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F& Klein and Hannan %, & — S B A8 — LR L4 -

KIRE: & ¥

AXFMBROFERXEIEZNPAREH RFALAAERR
EERRER FHEAREMRGCALEREEZRNGB L,
A AREMAA RESR IS Ho NS0 FRLe

330 R RER
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ARAERRALOBRARLELFBENEN, RELE
FBRARBEHEHPT, BANEEDRARA B LA -
BRBRERAFERTLEERAREAE TN, RiEA
HEEFH BB ELME o Farrel(1957)2 L8 T 4 & 2%
FERGEAE, Farrel 9 EMAE— B FHBBEF - 3] 1978
%, Charnes, Cooper and Rhodes # & h T & 8] % B F ey 4 & -
4 Charnes # A% ik ¥, # A » # # %] (fractional program)
TASEFHR M, Charnes £ BB L S A BB X TR
BRI A o Charnes FWIMEHMA TR AL 52
M, RABERHEXES CCR B, 2485t mdayp
B A EH R, 404 1984 % Banker, Charnes and Cooper 3 CCR
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# X F 89 B & A M 8 (constant return to scale)fk 4 % K & i

3 (increase), B & (constant) & #f & (decrease) A L M B - £ K
3% % % % 1 # A Banker. Charnes and Cooper A7 % & &5 48 &, (1%
% BCC# &) - |
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B, AR TZEFTRANEEHNABORNERS - EHEL
PHECRLHBERAESEE S BB T UEEFRG o ko
%ﬁﬁm%ﬁﬂﬁmmm@mdmmmmo$m%%ﬁmkﬁ
BOMARBRORG c ERAETRA B HH® -

D: AR BERHue

v=l, ..D: R TFHEHARRER.

o P RTFHEVEBARERRL S KEBZHE -
B,: R-HEVERRERELELAHHE -

aw P RTHEVERRECERERB OB E -
C.: 27C £ Y@ E kEH -

Us[doisnxtf: BT T Euthbr - t ATHEHHE -

Wi RFHuBAFEY > B EBEES TG KE

L RFBTF uBFTEHRTELHHE -

&' BRTRPFT B uBFETEREIEBERHHE -

Vo: A7 TR umFahaREM EREA Ix(1+K)-

T : A7MATHARRE RO ESL -

p:RTELHER -

g A TR kKMBMEEGSLER -

S, : B THF % » A4 % niteration M85 > &34
EREBEMAESL -

ES,: S, T4 ATHBLRREMHES -
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Conv(ES,): % <& ES, Ai#%Z &) convex hull -
T, %4 k7A@ n BB AMAE &4 4 Conv(ES)

MESFBRRFBARERG LS -
T ATHTFR - AAREGEN T, A REW -

OSﬁ=wU=él%ﬁ <p 2)
KARAE TR E R AR -

OSgh=CyU=§¥UﬁSq“ 3)
AFRARL uBFETERE FABRLORE,

M V=(f,"¢8) A7B B uMFAEMBHAREM R F

gv:[glu ’ glu o gl(u] .
e>0 A — ¥ &,

an=0 Bl T H A R 8
o >0 iR 3B IR B
oo <O ME R AL AR 3R B

WX RO RABEREYOER, TEHE-DHRE
A o Charnes ¥ A% E T 84 R — & M4 38 X - Banker,
Charnes and Cooper 4 1984 4| — & R % # 3 CCR # & %
B, () BB W TR K —KHBAIHREP,) -

K
2 8ryTkv —Aov
(P) max  z, = &= (4)
S8,

K .
2 hyChu ~— A0y
st k=1 <1; u=1,...» D. (5)
fuﬁu

ahwe B, 20, apy R X FF R R FI
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K
(P,) max hv=,§gkvakv ~ Oloy (6)
K
st kzlgkuaku_fuﬂu_a(hfsoa u=1,,..,D (7)
fvﬁv =1 (8)
.akusﬂuzgsa()v *%f@%l‘f’t%‘l
(P,)
. K
min A, = w - Elr— 2 sk (9)
k=1
D
s.t fvwv—qu/lu—r =0, (10)
u=1
D
Zlgkuiu‘ Sk=8v > (11)
H=
D
2l =1 (12)
u=l1
lusr,SkEO 9k=1'u-’K’V=l’“.’D.

B2+ g A% Y #(slack variables) o
e B (7) B9HIBYEH -
w, B (8) SHBEH -

EMEBIWEMBAHERAHBRARER GG &
BEAADBAREMMNERDMEG,) - HEEHR LU AR
By, ThHE)WRERAGRRENRT AR (BRAXK
R4 o)k R 42 4% © DEA-efficient) - &£ CCRE X ¥ 4 24 ik
REMHGEMHE: —ARFPEHAREC R BRESL | A
Fe) 2B Y BT A O[Charnes] - 4k 46 CCR # X # % # 2 45 ¢
GERE BARAEFZTFT(P)EASEH  AEARSEHEY

g o+ * 1
2 $E AT z’y=z:=h'v ’ l:ﬁ-'.!z;':.=—,,l ’

Z'v
R R B B DEA-efficient » B4 () F 89 =1 &K
E#H, " BHPAHLARENMABE2EA | BEAMA G LEY
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$ Y B0, Bl REMM A DEA-efficient - R 2 54 £
(complementary slackness theories)4e £ (P2) Y 4 & A : h, =1
BERMAMAREBERAN 0 RMAKATHZZANE B &R
EH _z [+]

[#] %8 1]
BRAMERERADA AT HABRHE T O LEE,

AFBEEEERLRABTESFE  BEFEMERA

HWELRAL, REA R Kb T

BMEREREL |BEMEAL V. e
PR 6 9 B
whFE = 3 2 1
PR 24 6 6
ahhEw 14 14 7
Wb EE 2 8 2
WAy EX 40 8 8

AR EH % 54 E(CCRmode DR M TH e R

FE— | FE_ | FE=Z | FEw | FERE | FEXN
ey 776 776 1 1 1 1

ZBREH 0,0 0,0 0,0 | 0,0 0,0 1,0

REHOLBI¥WE, PEZ. OREZAFEHLAFE - (FEX
F-EEBRYHARL0, HIEFKFE)
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# A1 $%.3% 99 5 18 DEA-efficient 9 R A B2 4 % B 12 4 &
FIRE (Pt — 8 A A2 - (3 4B M%)

d 1 % —, DEA-efficient & £ B 1w e & &, ES + & (P4
BMAREK S - Banker #F A(198) A H B EARKFTETH 2R
ZH/H > T» — X # ¥ & (supporting hyperplane) - Banker % A &
AHN - ARG ARREL, v EAHBECPEX Y E 4R,

K )
* * L3 * » -
Qlv:q2vs- QK y> 18 ffﬂ Cloy ° 'Za;wgku—ﬁ‘fu=aav/§3iﬁqﬁﬁﬁ‘;&ﬁk
k=1

(production possibility set)#) —  # + & -

332 A4 2R ERM

SEPE R A B3 H — 18 & K1t 36 8 & $ (distance function)#y
HOREAL o WIEAER A Conv(ES)8y SE & - B ML 4 3R A 4o 7
EAERRICERZBORREMZAT > RMAR AL THE
Conv(ES) -

BMBRFS ES R A MELE - &7 a"g- Y=o °
a"=[aly > asm .. aKm) g=lgy * &2, - gkal =17 ..o
M % 4% & T #& & B (production possibility set)#) — ¥ # + & o
i & (P,) T 4% |

a"g- B <qmw t m=11 ..o M > (13)

% Conv(ES)#y X 3 F @ - A7 Bk Conv(ES)® &1 (13)4u i R & 4
A (bounded constraints)#% £ o

#HE X Conv(ES)#h » M #E A — KB » Conv(ES)E
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ERRZGAREN - BARAMETAEHEIHNS:
d,(v,)= min { || v,-v || : veES} (14)
HXEEBE Conv(ES)B s R E %7 KM max{d,(v)): v, e
T} T 27K E&E Conv(ES )R ZTHAREMR - §HUDHA —
—REHMIMBAEZH IR - BREMEE I H S H
(support function):

d,(v )= sup{v,v: veES} (15)

BT & R
(P5) max{d,(v,): v,¢ T'}

RREBARER - R(AHB - R BB EHAEMA -
Nemhauser and Wolsey[1988 - p.107] & B # sup{vv:
veConv(ES)}=viv' # 8|~ HF R B, 8 v £ d(v)HE
ER - BUEANENER 4,(v)5E:

dy(v))= sup{v,v: v eConv(ES)} (16)

i E A dy(v)) A — & % # (convex function) » B HF £

subgradient #£ — sk K B Vi o (3% % 8 ¥ 42)

3AKXKBF %

KRBT ART B E - FBABLE —EREALERS
# (distance function)#y s 3R ¥ 4 (decision making unit); % =
FRAFLE - BAAA G ARE RO HBARE RO
BME - F—FTEBOoABERTAR—RBAAER  BeR
RERBARBMAMBL - B _MBRA KRR EAEE
fL,Kk subgradient( dm) - BEZMEREBMN T AL EY —BEAA
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S

w3
#
P& > BAL_MERFETR - B

REMM - #4

1&

Conv(ES) s BE XA AL E X T :

T ER 0 And ik
HER 0.l i REM
WER02 EAEREM

- ERAREM
T 1]l R REMR
% B 1.2 3 E subgradient
513 REEEER
TH-: SR ER
T E21 FHERER
BB 2.2 M & convex hull

24

BEMNEFRE MR FRANRHNE ST & -
TREFAARELHALNS - RMBE S HL-AE
—FBERFSB AR
Ea THERRERERLG & S

 ES; R



Lhv ZF

Vi

TR T
Step 0.1
S, Stage-0
e
S, Step 0.2
HIARRE
ESn’ Tln’ Tzﬂ ‘-
ConwES)
VIR AR Step 1.3
— s ST ERE R BT Step 1.2 Stage-1
B4 subgradient EAmE R
v ]
- oamp | | |
3
ot Step 1 F
v = V.] +A V‘ E i
Sn+| = ESHU{VI} +°
S, fomate | | Swep2.l |
s Stage-I1
Ml %zP{E%%jj%
i
Conv(ES,, ) tep 2.2 i
. 2
Conv(ES,,”),! ! ‘
TI,;,] ' Tz/»l i__.--- —m—- - bi

():k £ B

25



3.4.1 30 it
—HATEHEREBRREE S, ARBITBEOREL T
TEHOl Fn-0,FE -~ SR FLRINFE Bz

FTETH - BBAREN,ERER 80 8] ?
ESATHRRENHES - 2 FH B 0.2
TEHRO02 ERAP)PMBLE S, W AREMeH %M - R ES,

RTERAREMAES - RIFB22H82
Conv(ES,) » 3] % B — -

342 S B Ea‘i:‘kﬁﬁﬁt'

TR -ERRLEHRK Conv(ES )0 #B - £H B -2
Ao T, » T, > ES, B Conv(ES,)TdHB=F8# - ki st F
AT - HBHREBR BTN ALENCERAET L REE
il Conv(ES,)RE - RN BT BB BZFH, ¥
RSB LB - BARELRI D BEREN 2% (F B
L2YRBAT R REQM AL > K —BESH Conv(ES))KRiE®MF
] (subgradient) » & 4% (% B 1.3)# ¥ subgradient &9 ¥ & 2 &
ATATHRREM  ZHBBSE 1.2, FRINSH= « X F
HEEETBHRE -

T L] BPORRB BT E u-BofGh  THFE
u MHBHRREM V' 2158 1.2, FRIE L
ERARBUAH BN T R B P H KA -

L2 8 GV )RRER V- BT R L3

TEHI3 UGMHFE vi=v  +Av: LEREER - &
BV v R v BEH O AR ARE A Y-

ERREMTHAE BV =V, B HHE 1.2, F
Al S, =ES, U { v’} 3|48 = -

EREAREMEEAENLK—BEE IR 0-1 LHHIP,)
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>y, (17)

* ! * u *
akmckf_z;Bimafj}xj >a0m m=1 M (18)
]
0<Scyx'<q, * k=17 .. K, (19)
=1
J
<Y axi<p, (20)

p o mAEAFTELAROFRRHA -

BPI)TH -~ BTITHSR I ETH-—BARE
f,vi sk 48 A2 d,(v')) » & — subgradient v".
343 FH=— WHERREM

LT _HBZW S, TEFHB -8 - FB_EH
EHAHEITHEBCCHA)PHAREMAA RN - AT By
AR TITH - BRARTIREAFTEIAR: F - FHBIPE R RRA
% = % B4R Conv(ES,) 2 4 i 40 F

T 21 Bhad S, THRARER, ) &w-- 7 8k ” #
HEEAE S, BB 0 7% - EREP)RR
£ S, NAREMMHAHM X ES,, ETAXK
RREMAOES -

T 22 BRES ES £ M AHRAREM - a"g-8
" <o M= .0 M 0 ag-B" <o, m=10 ...
M BEEZITRER S, ' HELETFH - R
st Conv(ES, )Tt X #F & & F F R4l (3
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AEA KRB

3.5 # R WA

BREELZBCRINIHABTEENPH > KRMAKX, .
Xog.X3. Xy XsRRE x| =1REABXE—HEE
X1 = 0REZEFRBZE—HEZ -

BERAEZHERORY  F—FARIZIAASBESR
B _BARAAEASUNBLSBEEYMRY  FZALALTHR
#l o BF—BRERLETEREARLRIEBL-2 E2HABBREXHEL
6> FEREHERAL S 4-

BEELEeALEHN BB F—ARTAKLEE &
~RARMBEHBER  FZHEEAVEREHRBER - B—BAELEZ4A
FRAMBREZ3I s  AE_HBEE20 A5 =ZEBEFS

i -

AZERO-IGHAEFNBATAHEXNR T TF !

(FAABATFIELRARTHIMAREARBE -TALBAZ
Mt B4R - BEREAMER AL 2L ERH - KA 2 mAR
A~ A R

max 3X|+6X2+5X3_2X4+3X5
max 6x;+7x3+4x3+3x4-8x5

max 5x;—3x,+8x3—4x4+3x;5
st

—2X]+3X2+SX3— X4+5X5 513
6xl+2X2+4X3+4X4—3XS SIS
4X1‘2X2+6X3 —2X4+ XS Sll

X X2, X35 X4 X5 € {0:1}

The production possibility set » T » is
f1 g11]0 fi 13
T=<f=|f,]. 8= g )0 |=<[fy]<115),
f3 g | [0 |f3] (11
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<|g,}<|21 |, g 20 can be produced from f > 0
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+ BE-0 4741k,

TR0l A BEFEZEMBREN T Arl@EH 2=32 @
BEFE. KRTFEEwRBIENHRARLLR S H
U=[11100]>U=[101017]>U=[11000] &
U=[00110]. EmBEREEFETEBRLAE
{r V‘VZVW&V4.ﬁF‘(;ﬁ@Tm%
REMES > MA S={1>2"3:4} HdF 12"
3R 4 A7 REMGIEE. BHE 0.2

V'=[912 814 17 10] 9128 1417 10
Vi=[117 1111 216} P 11711 ’G=11 216\
Vi=[18 291327 18 2 913 2
Vi=[7843 7 4] 78 4 37 4

THO02 FRHEEFEARREM. HEAREM V- (P) w0 F

Fron. &8P, 4% RMTHE KGR ES={1>
25 3},

max h=14a, +17a,+10a, -A g
s.t
lda, +17a,*16a;,-128,,-a, <0
1Ta, +18a,tl6a;-135,,-a, <0
a,+13a,t8ay,-88-aqy <0
Tay+tTayt2a;-88-ag <0
128 =1
Ay > Ay’ Ay.By Byand By 28 ay F

1 5% R
4% 1. Obtained data of illustrative example (I)
DMUv v=1 v=2. v=3 v=4
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FREH o, =0.0001 | 0,=0.000 | a,=0.0001 | o =0.0001
g = 0.0187 ot = 0.0166 oy = 0.0492 oty = 0.0122
o5, =0.0680 | a3, =0.0604 | @ =0.1795 oty = 0.1701
B =0.0001 B, =0.0001 B., =0.0001 B, = 0.0001
B,=0.0261 | B, =0.0232 | B, =0.0684 | B, =0.0001
B,, = 0.0867 B, =0.0760 | B. =0.2265 B., = 0.2496
g =0 oy =0 tlgv =0 oy =0

Objective 1 1 1 0.7764

value

Followed equation (3.6) » Conv(ES,) is constructed as:
0.0001g,,+0.0187 g,,+0.0680 g,,-0.0001 £,,-0.0261 £,-0.0867
J.<0
0.0001g,,+0.0166 g,,+0.0604 g,,-0.0001 £.-0.0232 £,-0.0760
fu.<0
0.0001g,,+0.0492 g,,+0.1795 £,.-0.0001 /.~0.0684 £,.-0.2265
£.<0
2] % B -1

Iteration 1.
F8-1 Generation.
TR L BT 0-1 ¥#AI MM TeyR—-AA[1100
1], bR EBTH -2 REMR v =[63312553].
B S EE 1.2,
(Ps)
max  xi+x;+x3+xi+x:
s.t .
O0< -2x/+3 x5 +8x4-x+5x" <13
0< 6x+2x5+4 x5+4 x2-3 x4 <15
0<4x-2x3+6x5-2xi+ xi<ll
0< 3x/+6x5+5x5-2 x"+3 x4 <20
0 6/ +7 xi+4xi+3 xi-8x: <21
0< 5x/-3x5+8x5-4x+3x¥<19
-0.0507 x{+0.0484 x4-0.0061 x*-
0.1470x;+0.0458 x*>0
-0.0411x{+0.0409 x5+0.0005 x*-
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0.1327 x;+0.0418 x>0
-0.12341+0.1224 x4
0.3911x;+0.1234 x>0
xi,x5,x3,x; and xi€{0,1}
1.2 Bd(v,) #2.=13.8195 B 8% THE
f# v'=[13 15112021 13]. 3|5 8 1.3.

WER 13 RGEME vi=v FAvV.Y, o K E vV, A g
VIBEBRRE. AAMOARERA V. > S={1>
25 31U¢ V‘l}. 3| F B -11.

% B -11 Evaluation.
T 21 &S THURTF . GER.
912 8 14 17 10
11 7 11 11 2 16
F=li s 2] % los 2
6 3 3 12 5 5
THE22 BH AR ELE ML THES={123:4)(4=v)
A Conv(ES))
# 2. Obtained data of illustrative exainple (1D
DMU v v=1 v=2 v=3 v=v,
R B o, = 0.0001 o, = 0.0001 oy = 0.0640 o = 0.0163
oy, = 0.0333 oy, = 0.0432 oy = 0.0663 a,, = 0.0896
o, = 0.0454 ot = 0.0588 ot = 0.0902 oy =0.1218
B, =0.0327 | B,=0.0423 | B,=0.0649 | B, =0.0876
B, =0.0588 | B, =0.0762 | B.=01169 | B, =0.1580
B,,=0.0001 | B, =0.0001 B,,=0.0001 | B, =0.0001
0oy =0.0223 | o5, =0.0286 | ap. =0.0435 oy = 0.0585
Objective ] 1 | 1
value

0.0001g,,+0.0333 g,,+0.0454 ¢,,-0.0327 £,,-0.0588 £,,.-0.0001

£.<0.0223

3.0001g,,+0.0432 g, +0.0588 ¢,,-0.0423 £,,-0.0762 £,.-0.0001
£.<0.0286
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0.0640g,,+0.0663 g,,+0.0902 g,,-0.0649 £,,-0.1169 £,.-0.0001
£.<0.0435
0.0163g,,+0.0896 ¢,,+0.1218 g,,-0.0876 £,,-0.1580 £,,-0.0001
£..<0.0585
B 4 BB -1
Iteration 2.
¥ B-1 Generation.
TEE 1.1, BELUF 0-1 #3203 MR T RAEMAE[1010
0] B BEHRBTHE -2 REM v=[61010810
13]. 2] 4 8 1.2,

max  xy+xi+x3+ xi+ x;
5.t
0< - 2x/+3 3 +8 xi-xi+5x8 <13
O< 6xi+2xi+4x5+4x4-3 x4 <15
0<4x-2x3+t6x35-2x4+ xi<11
0< 3x/+6x4+5x5-2x4+3 x5<20
0< 6x1+7 xj+4 x5+3 xi-8x2 <21
0< S5x{-3x3+8xi-4xi+3x*<19
0.1393 x{-0.1180x%-0.0005 x4-0.2842 *-
0.1171x:>0.0223
0.1823 x/-0.1552x5-0.0073 x%-0.3672 x!-
0.1564 x{>0.0286
0.4688 x/+0.1492 x4+0.3194 x3-0.6924 x:-
0.0417 x¢>0.0435
0.4223 x{-0.2190x5+0.0809 x2-0.7952 x*-
0.2666xy>0.0585
X1, x3,x3, x5 and xi e{0,1}
P EE 1.2 B dy,(v'). # 2,=0.0063 & -g,,=13.8481 ¥ & )
BTHRAMERVv=[13151102113]. 3] 5 & 1.3.
TR 13 EAKME vi=v +av.y, s HEV, A, &R
VERBEEIBLE UM REEERERE VY, 0 V.,
S={1+2:3 43U {v.}). # ¥ E&-II

¥ B -I1 Evaluation.

B 21 &S, THRTFF . GEme.
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Y22 @ER AL THE > THES={12} &
Conv(ES,)

(912 8]

11 711
1 8 21°
6 3 3

| 610 10

14 17 10 ]
11 2 16
913 2
125 5

(81013 |

#& 3. Obtained data of illustrative example (II])

DMU v v=1 v=2 v=3 v=4 v=vy,

ARBEE | 0),=0.0001 {of,=0.0001 o, =0.0829 | a=0.0509 | o=0.0359
ooy =0.0120 | 03, =0.0030 | @), =0.0001 | oy =0.0001 | ol =0.0001
o5, =0.0896 | oy, =0.0621 | a5, =0.1264 | a3, =0.0777 | oy =0.0548
B, =0.0125 |B;, =0.0179 | B, =0.2223 | B/, =0.1368 | B, =0.0964
B, =0.0001 | B, =0.0001 | B, =0.0072 | B, =0.0600 | B =0.0422
B,,=0.1108 | B, =0.0729 | B;,=0.0000' | B;,=0.0000' | B;, =0.0000
gy =0.1017 |, =0 g, =0 oy, =0 otgy =0

B2 1 1 | 1 1

iI: a,. B, and B, are set to 0.0001.

0.0001g,,+0.0120 g,,+0.0896 g.,,-0.0125 £,-0.0001 £,,-0.1108
£.<0.1017
0.0001g,,+0.0030 g,,+0.0621 g,,-0.0179 £,,-0.0001 £,,-0.0729

£,,<0.0000

B & BR-1.

Iteration 3.
Generation,

& B-1

FH LD BTFO-1 BBRE M bR GFAETH M. ES,
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max xj+x3+x3+xi+ x5

s.t
0<-2x{+3x5+8x4-xi+5x5<13
0< 6x/+2x3+4 xi+4x4-3xi <15
0< 4x-2x5+6x3-2xi+ xi<ll
0<3x+6x3+55-2x8+3 1 <20
0< 6x/+7 x5 +4 x4+3 x1-8 x¥ <21
0< 5xf-3x5+8xi-4xi+3xi<19
0.1015x7-0.0003 x5+0.0001 x5-0.0889 x}
>0.1017 0.0724 x7-0.0728 x4-0.0717 x4-
0.0763 x:+0.0005 x:>0

Xy, x1,x3,xs and xie{0,1}
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# 4. Total alternatives of illustrative example.

Alternative Resources’ Usage Objectives’
(x],xz,x3,i4,x5) 1uS20S50) Satisfactory
(814 8247 834)
(0,0,0,0,1)® (5,-3,1) (3,-8,3)
(0,0,0,1,0)* (-1,4,-2) (-2,3,-4)
(0,0,1,0,0) (8,4,6) (5,4,8)
(0,1,0,0,0)* (3,2,-2) (6,7,-3)
(1,0,0,0,0)* (-2,6,4) (3,6,5)
(0,0,0,1,1)* (1,1,-1) (1,-5,-1)
(0,0,1,0,1)* (13,1,7) (8,-4,11)
(0,1,0,0,1)° (8,-1,-1) (9,-1,0)
(1,0,0,0,1)°® (3,3,5) (6,-2,8)
(0,0,1,1,0) (7,8,4) (3,7,4)
(0,1,0,1,0)* (2,6,-4) (4,10,-7)
(1,0,0,1,0)° (-3,10,2) (1,9,1)
(0,1,1,0,0) (11,6,4) (11,11,5)
(1,0,1,0,0) (6,10,10) (8,10,13)
(1,1,0,0,0) (1,8,2) (9,13,2)
(0,0,1,1,1)° (12,5,5) (8,-4,11)
(0,1,0,1,1)° (7,3,-3) (7,2,-4)
(1,0,0,1,1) (2,7,3) (4,1,4)
(0,1,1,0,1H° (16,3,5) (14,3,8)
(1,0,1,0,1)°® (11,7,11) (11,2,16)
(1,1,0,0,1) (6,3,3) (12,5,5)
(0,1,1,1,0) (10,10,2) (9,14,1)
(1,0,1,1,0) (5,14,8) (6,13,9)
(1,1,0,1,0)® (0,12,0) (7,16,-2)
(1,1,1,0,0)° (9,12,8) (14,17,10)
(1,1,1,1,0)* (8,16,6) (12,20,6)
(1,1,1,0,1)* (14,9,9) (17,9,13)
(1,1,0,1,1) (5,9,1) (10,8,1)
(1,0,1,1,1) (10,11,9) (9,5,12)
(0,1,1,1,1)* (15,7,3) (12,5,4)
(1,1,1,1,1)° (13,13,7) (11,12,15)

*: the alternative resulting in an infeasible DMU. *: & 2 % B (F &% #&).
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3.6 REEH

MR —1 RV =(f,g) ATt T EerBawriiEm v - B
o viEARREM A DEA-efficient > Bl F £ ¢ 4 —
# 2 ## (efficient solution) o

BHY WwRAR RHFAE-BFE e " BEEVE—-MBE
k> 338 C,E> C,E(E HE S 3E&ARFEe fue
ME) HP C,ACERYE FBH - A &MEERE
¥ 4 V. .=(f..g,.) é’?i&ﬁ’?‘? gke:CkE'gke'=Ck E"?JJ
EC@)F EHRAARERV, B E i MEERHK A

Z] gku 7\'u 2gke‘ > gh"
SRR TNERBRREN V, EVA - HEBEEF A

0o Fo vV, £ DEA-efficient A F B °

n
[EE=] - RORREM v, Bl v BEIHEIH (v
AR e dyv)=vv' > B8] v & 2558 & H d(v,)

IR AEME 0 Qe d(vy)= ” V]'V*'“ ¢

Y WRAR HHLE—ERREM VY #43 |v,-v' || >
vievill e S ARERTHNVZ v |2 =2 viv" +2 vv
>0 BA viov fo v HEARFRGER UL |
ViV [[> [ vy ([ TE v 2 = v [[> <0 Bt vv'<

vv' e o v R A(VIBBELEBRIE - l

[t % =] dy(v,) & — 18 & & # (convex function) «

FYH HES T AHEERL v veT. & d(v)REH
EE - BRMTH Aviv <hsup{vi-v :veConv(Y)} #o (1-A)vi-v <
BAHHEFMBH Conv(V)B R R EM  ERZEXEHR 3 o
PR B AT T 4% sup{ Aviv+ (1-M)viv: veConv(Y)} <A
sup{vi-v : veConv(Y)}+ (1-1) sup{vi-v : veConv(Y)}  H
oo dy(vy) & — 18 & % $ (convex function) « ]

[HEw] - TR REM v, eT o fide dy(v')= v',v' > 8]
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v & dy(v)4& v', # — 18 subgradient o

#9 BA dyv,) £EEHE M dy(v)z dy(vV' )V (V-
Vi) v ovie TV Bl VR dy(vy) & V', & — 1
subgradient « B & d,(v,)=sup{v,v: veConv(Y)}= v,v''2
viv> VveConv(Y) e B THF dy(v)=v,v ' 2v,v' + Vve
T, & ¥ vie Conv(Y) Bk r dy(v)z v,v'+ v v' -v'\ ¥
=vhv VvV )= dy(vi ) Vi(vi-v' )  vvieTe sty &
dy(v,) 4 v'; #3 — {8 subgradient °
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3.7 B ERE

SERABIRABSBERIRIRABRES S, &
FMEREEHENRSCEBRAARESIBEENER A HF LS
AHLEANARZHARENRAAGNE, MURR B ARES
THREMEXR LI EXARBEARMESH, BarR4E
BREBEGHE LASBEEERI T, REAMMERBEN, &
FHEHMBELSY T ELHMR S % 2 % [Klein and Hannan],
PE¥ULHOPBTAFTABLEEN ELHSHOMHE
P, FHELHERANAIHRREATAMBESL - AXEH
£ BR 0-1 GMREMMA, FHRABMELHES - AkE
FPRBATAARFZHBZHETRE, FUBBERATR
EREHMETETEARA -

FPEHEBRBENFEHEREZHLERRW T

— REEHRETRFEMNBEIEIAL T ORER BEERT
R rEE (WEXNIE) -

WIS EMEEELRE I ORBE ) RAMEEL ke
RoOABERRBEMEE o |

R RRWAERRE M ERMERE -

CHBFERELEREY ERAPERRER - A BB O R

%*ﬁ%ﬁ%ﬁﬁﬁﬁﬁﬁﬁaz%kﬁé

ZEWLH OO TR HHPEAMEEEESY BERMR

%mﬁﬂAz#ﬁaﬁﬁ

S MM ERPBBYEE -

I

ER

ke

>

HERE 2 E AL T B AR
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i e

H7ETiE ~ HiR
BUEERRTE
Bl

B R
HrgEssE ~ HIE -
TEHRE

AHEGR
i A
AR

ELERE

y
REY

B Em R R
EEERR

FIRME Rl SRR
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B ABRELEHRAZEYH

"EEHBEALAS 2B -ARE-BRALERRBELN
FRFORRE  RRAEEULEENRLOBANELA BN ERE
RARWARBRTIFHRE -

AARAERE - FPHINGCLAABARTELHESRAL 2
B BEAFTHYERZA &ké@ﬂﬂ%ﬁﬁc%éﬁi%ﬁ%mm
Bt AR ARAE TERHR P E—ARAEXEEAEER B
EXEAR  REEMBELTIREZEAEMG - CLAFSIRANE T -
B -MEFALEH "ECHBEBERLAL SB LAY E - AERA
HELBBREERUATH AR BBRAURAEL R0
FH SEREES2FRE SANBERZEZE  UAEEHEE
XK ZAFRERGE  ARUBEEAEHZEE - AAESHE N
EXZERE BRI EEEHE EEAR - EE5E - TLETHR
RERHAXHEGZY %ﬁaﬁ%ﬁﬁ&kﬁ%ﬁﬁ

EREEBEHGL - BRLAERGHEM EXRARLTAERZ PO
MERRELR - AU KRR EETIHENERBEFEE - FETH
REAPHSZBAE -BLE  BRBREEELRBREZAERNEL » 397
R EH ’ﬁ%f‘l‘##*\’%ﬂﬁﬁﬁ‘ﬂl#ﬁ " HRAHBEARELDL
RBEBEHIHEE -

AR LK B2 ﬁ@ﬁﬁKMﬁ%#¥ﬁ& M #R X B A oA
ﬁﬁ%$@ﬁ%%¥ﬁ THEE - BEEYALEH T HEAE
BYRABR{ELES HRMELES - FHRELEBWAEL > &
TOBEEEFURRATEEEZDINELEHBELERA L EBBE
FEE ASRMBeMERMES G N - BHEST B - AAFE
BBH o RRHMARABZREMB BER  REMARKGFH -

BEEANTNEXNAH N BEBRTAAH AT ERERLERWE
PR HEAATRRS R AT HESLEEZATEETL AT EB
HYZRERA - EABMBARXBRET LI RELFS AERSE
B ATHEEELT S RAR T AW A YRS ELEE RS FA N T2
R BRERET UTHRACRZRARN 2 X 5RAEBES
PEF B -
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411 £ RN TEREERTESF A

BRREETHMAZE > ¥ELEREAFBATERS Bt
ARFENEEAABIESRAEERA  RETeEBESmE
AR AESKE CRLBEHNBEEIHELRERZCE >
BERBHERBRESATEREE - EHEARTPBREFBEEE
FHéat) > ZBNEAER FCC ABMITE N x- UTNRBERAEIT @G
BEROFEFK - |

—BRENERRBEFT R

BEEM (Access Charges) £ &2 W23 (LECs) fEiEa 4
(IXCs) ZLRORHERAY—HIHBEFX - LR SREIBAEY L
o RERER (Access Rate) WEIEHEFREBAA  BHR—2
BB BT BEENARBIBRBEADEYTE AN GER LR
# a3~ 5 (Ultimate Carrier) pRiciRey & A -

—~ EAHESERzZAE
(—) #4m# (Access Service) 2 & %

WP BIE R B BT B4R 4735 % 69 & (CFR 47 part 69)
HESARBHEZR  EARBLNBEIABETEH SRR L ERZ A
TR M R o

(=) #4% %% (Access Elements ) 2 k3£ 415 8 ( Non-Access
Categories )

BEBBOLSNEAREL L  PLEALS  REXVOATE T
R BHRY  LAESGR SREHS%R - TEESE W RS
BEBEE  BEEHTRT AR part 69 FREANGBEERSE 0 BES
BERBHERS - BEREDPRARBER YL —BBRE - BF
—BREFEHBEORA REABALAITEHEE o
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W

e E ARSI B @30k E A ¥ R (Billing and Collection) -
T3 X% (Interexchange ) % @HE > FF&A part 69 ¥ FLREL ' B A
EMERAR S EARBEEAAMN - LT 2 HAKLE S 23
HERBAEN LT

1.3:45 &% (Access Elements)

B EFATHEEERBLOEAEE LN AHBERBAR
B ANREBEBEEFT o AHESMMAEB (Traffic Sensitive » f§#§ TS)
B IEFEHABMBA B (Non-Traffic Sensitive © 4% NTS) o o LEH &R A&
ZHAREHEZLEEMNE  HAEERANEL  Rx Bl &
i%JFH BIAB - AFEHREEET  FHAESBMAL NTS H45

HE g d LECs 2B & &% (Flat Rate) e ® - L8015 R %
ﬁ(uﬁ%z% Bor) ReniAA o ¥ XA @E 0 LECs T olikig
CFR 47 part 61 YR EZ ¥ E % ;| £ /v A NECA(National Exchange
Carrier Association) * #8344 (pooling) #1845 (B AL B AR KRE
Bl MATELAE—&  BRALLAHEAESE) &
A mEEFEAd NECA $3 (fillling) - %% » &7 FCC HE& L
& & %] (Price-caps regulation) Z 5% » B L& 2oy ¥ 3 R HR 5 4]
LMo AT AL EREEEZEIENE !

(1) #£F 4% (Common Line) :
L EBRIET o AR #E A ELE %% (End User Common
Line #§#% EUCL) & E 13 ¥ % £ 5 4 3% ( Carrier Common Line °
A CCL) ~ AT H RISA P B MEBIE D 5K E B8R4
RERMNCELAEE - LR A BRNREBIBETRAR
THEBRER -

(2) mEX2H E% (Limited Pay Telephone Element) :
LEBEREERAE AR EERAREEI L — BEREE
ERECBEHOEBETHLE - WBEALFR SR KA
CFR 47 part 69 ¥ » HARFHMEE TS 2E %K % £ixE
RERKE -

(3) %34 (Local Switching Element ) :

RREREZFRAERREEEATERBR RGO AAL &
TEOEBERY  ERAHEBULRRAEIBEO BB TE
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AR P w2 X A (Incremental Cost) % o

(4) %34 (Equal Access)

HRAP AL B RENNRG > PTHETELEH
BRAKFEXNHEB - SRS FTELAMBRBIRLE » AR A
AETFERG2E S  RBEG URATARTFEREHAAHS
HEHLER -

(5) &#BRAH% (Information) :
CAERBELERRAEIRA ~ T35 E (White page) #
B o

(6) #£F) & %M E# (Common and Dedicated Transport) :

HEREA P 2 K%K 5 (End Office) 2R ## % (Office
serving IXC) e4@ 848 - £ F B8 F IXCs A7 2 Bl & A 69 454k
HEREG%  mENSE IXC rEREL > plssEREHL
B o

(7) #4 %4 (Special Access)

LECs REEFHRBEERHS IXC FmELHRA - LA
By F 4 (Private line) R M B A B ¥ 0 2% ( Wide Area
Telecommunication Services * fj 4% WATS) 2 &%k 4 o

2.k AR E B (Non Access Categories )

PRe IR EE SR 78 B &35 LECs AR IR R » T IXCs
ARG REMEHERREE - AR AL EBKIE part 69 R BIT  (a3T
BRABRBEENSH > EARLFCCHOEREH - 03T HAE

(1) "&¥ &2 R M (Billing and Collection) :
NLECs RERSEEEREAPFBRESUREZERSL B
ZoMmBAMKIIBTFE 1 Ak BEEAEABOLALREEERD
T o WA T B RIE o

(2) &3 %X # (Interexchange Category) :
RERBIRHEREFERARENEER AR TERE
#e part 69 R E &4 & A 2845 - R4 MFJ ( Midification of Final
Judgement) & #, & - RBOCs ( Regional Bell Operational

43



Companys ) T MF B F R EXBBHE MERSQBEF X
TN THELRBEHLRFENNEA -

(Z) B A AxHE

BTRETHERRERITEZLESE AR THENLESL FCC
EHeR P 47 R RE > % — i &3t# 8 (Uniform System of
Accounts » fi#§ USOA) R A&%E]4 (Cost Separation) #.% + UE L
SREBRERARAT Y B R LGB TR T S - Dk T

L#x—ai# 8 -

ABERERAL—GHHB > NAZALITES MR
Flof & KA B4R 9 — Bk fod8 42t - USOA ®a3t B4 —
PENRZ TR (GAAP) - L &HH BRREBS (HEREH
KER FHBREBRBHELEER) Ro6es (RPHLEER - NakhL
BR) Mty BARER X H4E® (Expense matrix) AR
QAL (FERIE B - He - -HeER) - WL ABESNE
BREAHAEERFE > HB L RAMEREERETUHEHE » @
HEBRAZE S BITE -

28R 5

FRECEARFAE AL U AERBEABRORAT BT H 1
¥ % i A~ (Regulated Costs ) 2 JF & 41 M % 75 A ( Nonregulated Costs ) °
EEABANHBELE BEBEMNOT M - Bk B SaHe
# AR % B M £ 7% s A (Interstate Costs ) & H P9 ¥ # 2% A (Intrastate
Costs) - RE 00 RABIZRA“ER4EA” (Actual use) X“EHEBE"4
At - EER A ERESELEF A REYBE R T - A EH
WM EBRATGRB T T EEE2RE - IMBEHEAKRD LA
AREABREERFBLHEA SR DB EREE 2 -

BESGERZAARTE

THESBRFEZFRIBEZEHBYRATES AR — %
APF AN » P E A A& (Gross Investment) ; % —#EB| & & A% » By
FRERZTH - RERANYH  7AREEA S (Baseon Use) -
REBEHBEMGTUNBRGFR - MEAMRI A RIB O oY ER
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AR o8 FloRdrE - #4B8 - BLEE - AAERETEM
EARZ MBI - ZAABHERBEERARIMER > EELRES
EEBHBRSH 2B AHBRXEHEHEUATE KR (Revenue
Requirement) > 2% Hi#EHUA TR A F R EE R A HBLEES -

(m) BEER2HE

—EFRR (RRF-ZHHE) RER TR ¥ - LECs 57T 3%
EREEFIEGRAAIREARL  REEERMEF L LUNE
RUBRBERE - A EF KT

1. WEEFUATER (Revenuq Requirement ) =& B +%3 & x 2 T H
2. B ER (Access Rate) =TTHEHFUANER/BEERE - TXE
MHEARKREFEAERARERAEA ERMERERB AHEM
45 # (Minute of use) ~ BAREAREAY 22 E (Mile ofuse) -

45



412 Mk T8 BB EHE

MR 5 EEE (TAS) £ 1997 %3 A 31 B "#Amk T2 4
THEFEBRREEHIME > HBAATHEEEHIE - bHBA
BHARE 1997 £ 4 8 1 BRLE20 & - ANZE P BREEIH
AT L3R ER -

—., ITHH A M B E
BRBMACEE LB RTEARR  AERBHELEEATHER

1. A8 ¥ HFo LT E M (One time application and processing fee for the
assignment of a frequency )

2. BEREAFE (Annual fee)

3. 88 EHHBE NS EM (Radio communication station fee )

THEZELTNER B RN T ES%EL LEBEMEd
WA ® - MARBRAM WL EEANL T ERER > BHTH
FEBzER -

TEHEZEEFAFEARBEARTERSE - REANZ S & H
BERRT 10% EE NP HBRETRABRTIERS -

THEEORBE CERGPHE AR ER - RORBES 65
B - FHBEINUEF£6E2 % (Annual gross revenue ) Z & 4 kb
T BRMEE FHRBEEZVALE S0 E 150 B0 250 ¥ A
i{if—‘;t o

=, FEES

FEBEHEARAAS

l. BEFEERGEE ~ BishiTeok R BE -

2. HEAHEEELEM T BEFEESNIL At E L RN
WBRBFEEY CRRARA BTG E R LEEEAR—RHEE
HABEY BTG EEMAETULZANEE BT L Ly
R B EEFE— R E@BRBRELBEERE -

3. BEFEARALABAMEIIN - HA T T L £
RREAEZBRELY -
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foTEERERT  TALTHWEEA -

I.

4 72 %A (Interconnection Charges)
RBRILEB BT EANBH T AR AR L 4s (one-time)
RA G BERAREHETEEME  c EAE XL xRk aE
Aoty B, A (directly attributable incremental cost) o

H:4 % (Access Charges) :

REAHZRBE  XBTELELTORET OB ELET RN $
ﬁ$ﬁ%%%ﬁ’%ﬁ$ﬁ%ﬁ%ﬁw°£ﬁﬁﬁ%%ﬁﬁﬁ$%
BB - BMMIETHEERAPLPAIAMARE L2 ER
FTHEBEEREAAPURTEABEAEZAAR > LB A HITH 4
B2 BEGAL EHANZFOBRAEARF NS @R T
BRIE 0 B RS RIS 30 £ 0.7 B BRERERI A S 60 £ 0.7 3
M o

%44/ & (Link Connection Charge) :
RRARBAHEEEH AL MSC ( Mobile Switching

Center) #= MBS (Mobile Base Station) fFf24# (circuit) # A48

BoBAREEN PIL L5 HARBRS TLB2EBE - &

FHIATF R

(1) TER‘Fo (MSC) Fuifdrksbs (MBS) M98 R

(2) BERIAHIB/P O ERGEBER

EuMBER
B2 PTL ¥ X540\ EBBgrmAEit 288 wEREEEE
TR EEEER  HEARGPIL ¥ 5T St rupag

%ﬁﬁzﬁJ@ﬂLﬁTﬂ&%

. BREIRE -

2. /ﬁ FEIE B & B F

3. BEHPHLE

4. THEBERTIAFIES  UTHIBAEAR R ATRB/E

o ERAMTARRY R > BlRBARKRS TELH -
BAGXHEUAFLBBRELRA RARBEF EHNEEE

BIRBIRA BERREHARE -
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=, Mhodk TepeiE , (PRPS) EHB4H K

M R RN T BERBREERMN 1997 £3 1 82/H -
Z% o FHBRBEMAAESF B AEMBAE 1997 44 A 1 B4
# 10 # -

BB EBREBNTEER S BLELEIMTHER !
lBEEHPFOREE

2HREGEREE

3HEE MG IR G

FUHSEEHREBARBARELE LSS MBREE  HARE
Fo ¥ Aadf BAZ % 8] Wy by B8R 3 -

Mt EH B EOR RN ERPEETHYHBEE - &
BETAME 2 B BERBERELRAGB YL E - L8535
ZHEGRBEASLSABSE 10815 B oo

FUHBZBEBRNFTHTEEAR A KERE - HERAE
B RAHREEH e TR -
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413 mERZBERE

— M EREFTHERE
(T EREFERELR

MERTRBURRABEN 2 EE - ERATAELES - —
RA—FEITHRRPAEE  BRREEF N CE -ETF TR F
MEBOLESSBASHERHRENS AT ERTRICELEYE
4 1% & 8 ¥ (Canadian Interconnection Liaison Committee; CILC) » # ¥ 48
OB BHBHMREE - EEHR  BRWEE RIEEROBES
BMEIA - SEBEGZEDAMBBEL SLEREEREER
ZRAABERXRA  SLBFAREHEEATH hAXHAXELE
FPICILCHBERTAMBRARBYTHE S -

MERBIFRTAT LR THRE CILC 394 B LT - B
#H-ERZETE > TRLTEHREEZEHEEE € (Canadian Radio-
television Telecommunication Commission; CRTC) » B ¥ B:E 412 « &
ERELRBAEEFE LEANEREHM ARBITHURESR
BRAMBFEREE CRICERERAMUARERZLE -

(e X EEEHBR

MERE—FREBBRTENHEE Teleglobe » LEH L A6HE
XWB¥E kBT EHFRA Unitel > Sprint ~ Fonorola & % % 4 &,
BE YL BRITHEE L 4P| &35 Mobility Canada - Rogers Cantel
e E KR BATH @A 5 (BM.O)RIE A& RA(PCS)EH -

(2 FRETHBA -

EEREEUTE ) —AABLFREREEEBRLE_E —+A
BEA B Bwt—BEAAREEAREFZ BN - WEARB
ARAmERRFHEE LML EREARE AWM E AR
TS 593% 5 BCTEL A S ABSHEE 2 T4tk Eg » &
B TAEPE AR EIEENN 146% A Y858 EzHms
MZ B G 10960 TF  RAANGAYEH I HEBEERERTF
E2HRERE - BT+ eREANI BN LT ER - 05
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FRER - SBRTHAERMHBERE LS -

MERRGEFBRAE-—AAZEBLLTEBER B — AN
Frnk# 3333% 0 BULEAHA-BRET  THEHEF B e X
RBNEE 47% A=+ E&EA  EEETHOMERES > 2] —
ARKNEREGBUBMEN+ —BEL CTHELEEHERE 42
26 ° Aoh o MmABRFEFABARGRR > THEHEK 135% % &
2 28% BUAHEMM -—OBEARE-—+AEL1: MESERE
BEEERKE N - ABEAIMEREREZFREA B FHIEE
B 39.5% K 8iF % E 309 -

SRR EBELANE

BEANR—~AARFNBRITTHECEABRBETERELEE > &0
RIANAMNBBREPETE ARBKADEREBXFHTELEREE
NEEFERMBEN-GARE CLEREBELNITHBELERE
HEBRBRTEMERNFSERAE L Bt

V SHARNEEARE 08 WBRILER - BEE - BHETE -
BHE - HRSERETE -

Y ORBRXEEGEEEERS  BASEERITHBEEERY
CHAXZER AL ERMBEREEME LETHRT -

V' AW B R 4T B8 12 3 2 /- H 25(Point of Interface » POI) »
AU EREGE T OGELEREL AR AT ADHZRE?E
BRAETURAS? RFA —BALAFHFXATHAME ?

V ERBERLEEARARART oGP EEIREBELER &
BE-HBER  HYBRBERARALCEIBRZER ?

V OSHEBRRERAMEROBRKERBERLISE  ERERALLESR
Bzt ERA -

V BRFERLAHEBEEZHEFX RERARERI TR
B7?XZaAesigit kA2 ?
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bt

ETRITOBEETEAEMNTARALSRE BB EREEEE
EEBRALHE -

THMABADERERLTHEALPAZTEIFNLTFUANE  WTFER
RPN L2 BEETEFBERNFE—E: "BEEEHHF B2
¥X GBI A s BERARWE | 2 BR -
HRRBEEXREPBAAREETIEHE  BhAL3 858

THRMEEABNBLEES LS EAABETHBEE B
FIRTINXAED B EHRGEE?

WA P RRATRA TR FARE 2 ARARUBLERE -
MABREEHRLBERARBEIG?
TOBEEETURATET R RAMESLELE?
RTHEREALFRFRoMER? EREBRHNA S XdofT ?

RERBABEERZ T AR EN I ZAL 2T HBREEEAEAR
B EBELNERRTENRRETELJ0EB?

BRAEREERZHERRAFTB VL 2T BMERLRL 8.5%
E NSHzi -  SHAREGEFRLATF  AMsES  HYs
HEHRABT QNP ER 2% EHALEBEH LR (PRICE
CAP) #E ?
BREZVIVEEEBRATHESHLERM L LEE2RE?

Tl aARE é&ﬁﬁﬁﬁk%ﬁﬁ%ﬂm@%ﬁk7
SIEABTLEETRE Z S8y ?

R 8o BB R AEE 8 9

s Ao B AR E EBREUE
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HHLEME > XANERLH2REERECESHARAAD

mEXR

BEWERE T EZMRHB (CRTC - CILC) & E 12 £ # (Bell Mobility

Operator » A Ffi# BM.O.) B @t AZREF X » L8N
BT

AR -

MR

Rl =

FlAwm :

PAEBE TR AR I N AR TR EE R R SRR
(Toll Switch » TS) AR B E? AT TE B H AL b
INEEE?ERIRFE RN TEEERERINEL? D
PR EE2Z B REST ?CRTC 457 1A A B e A
AHRTMBINBBHARRABHRL > W BB F L ARK
CILC &7 RBEHLAAFHOXIRBREBFELH > Wik
N2 o —FME - N2 Market Trial LEE &
CRTC 27 ; # Technique Trial 8484 CILC 35T o 2385
BRFE K& TSN BN R TIE P2 E L Bell Mobility
PARRR . FRATHEFEAALE  WEARAETE L I 3e
#8E -BMO AT PSIN (X BB bR A TNELMmY
MATEBREE EREABSEEN I L BTEEEENED
ZAuht  HEALBRBNE R ESR - TGS CRTC #
BRIEBHRE -

FTHESEERTTEAAHTERBHK - AWs - En g
BB  EARERBEREME 2 %EL ?2CRTC &7
FRTRABZELTRER > wEAAESBLERE B IHRE
Z BMORIZA  #ARELTUERE E—REEALAA
ERTRS3EHARAFTX » A% CRTC S8 & Rizd
LB/ o KM CRTC M —AA—ERTHAEHBE DT
TRELRREE  WAHQNAZHMEOTRAAERER S
B RSG B EGBNNHAR -

LHERARTORBBLLR(—RERAAR)  BA GRS
HE) - FRRBR(EAALR) - REREEPEAREE -
HPN @A - CRTC ~ CILC A BM.O ¥ & F%H -

HARFHRMBoTRA? 6B h: LA EE MR =
BIEERMBRNZMBMABLREETRZLEHKE - CRTC &5 fu
FAREHZR M CRTC REZBFBITHRE (2B R 550
AR OB FRATR > 4By CRTC HIFEXBER
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PR R

B AEX

IR

RIEEA

FIREAL ¢ 4T

BE -BMOZA » KA RARAER » AT AR B LR
A AHEM CRICREERNMAEF R AL MR TR H A -
—HANBEEERTER CILC BEEBRRTIFRES > b
R PSTN (A& #omBAi#E 1 CILC MK IEGEE
F# o CRTC hiB & H AU R AEX T > @ PSTN X248
@QUABGREALE RBP4 &#E/d CRTC £E - R
EAUNREAHBRELELZHPSIN £ 4B EE 2R A THE
EH W PSTN EHX 4 CREEMBEGLTHBREEL
AXSVAFBBRRE -

BRES40EES CRTC B45°5 7 RE B MM ? CRTC X318
SRAERGE 0 R CRTC CEBEEMERTFRFE
BHAREBBEAIAT BHAAEHBAPE-CILC 8324
HREEMECERAEERFS Bt CRTC #hey b2 R 2
FOBHERT - |

AR EAURTELBITAFT P ARAT R ELEE 2
XA P7CRTC %3 > HEFRDAERE AR B LETL
Fodhe HIH FRIER B EBLE TN I A RBA BRI 2 AT -
f CILC & BM.O.% 3 CRTC Z £ ik

ARRBRETHBETEBRAELEZEL  BRrafa
G BEER  EFTNBBEBANNELREA ~ BA3J
B R ? 3 H ko fT 2 CRTC £57 » lw @ ABA —EA8T
BB @SB AR THBIEES - ENEBMAEA R A S
CRTC #m&EKT - CILC &% — B G ANIR BN
EEfrht - 28 S35 Tdh CRTC Mk &k -

MERTHBEEFAREAABDLEABRE L LR ?
REF Rig REREEE XA 7440 2 CRTC 47 - iR giA
BREENEHERL BETROARLE  FUKLREBRAH o
RE - BMO4 k- BA LR Ao > Mz CRTC £.%
HEFM—FZEEIo FBYP Y ELLFTE A= -

PEEEENEREBEEZERBE L BB BEREE
W BT MERBE AR R TERIL? o AF @holT %
B?CRTC 7 I EEL EHF 2 RASHEMUET R
RERE  BRELELRE -BMORFT  $EXZHERT

53




#% CRTC % 2 A2k CRTC R #4# > CRTC 4054
"R, B TF, 258 12 CRIC HAKAGHERMEHER
EREL -

FlRR+  BARASETRABRARLEEE AL EAHMEL
4T ? CRTC i§ &ﬁ%zi%ﬁ%%%cmc%ﬂ’%ﬁ%ﬁ
ARABRPALCAHE  ZERFEBRZ G TIHBIEAL T
18 < CRTC A H /7 BAT £ F &) ik AR HE #%m&$%cmt
RAZXTELERY > 12 CRTC LEHXELRE - MARLEE
FmBRBEELERY  @dh CRTC B2min & - b AW
BEAHTHATEERRALRE AP TUREEHTNESE
THEBGRTHREE T THHAESZ UL RBAELESL A
,Jﬂgo

IR+ —  RAZERBIELRAABRRLS 115%  AwdE AE S
b ?REAHA PRICE CAP 2 3t2| ?CRTC %57 1 éb b
CILC ¥z H R FBERE-~ALANE— BB EH
PRICE CAP #1% - CILC £ : e AR AETHME
LM A 149 5 B AT~ A AE G B 47 % PRICE CAP
HE - BEEA PSTN ¥ $#t48 —AAAE— A H
BERZFNE - WEA-AAWHFERGRETIHHFLY
CRTC TRAAREHEE > MR BT HMAEEH -
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9.3 28 [EEHRBREL] W%

The Telecommunications Act of 1996
TITLE VII--MISCELLANEOUS PROVISIONS
SEC. 707. TELECOMMUNICATIONS DEVELOPMENT FUND.

(a).DEPOSIT AND USE OF AUCTION ESCROW ACCOUNTS- Section
309C3)(8)(47 U.S.C. 309(j)(8)) is amended by adding at the
end the following new subparagraph (c) DEPOSIT AND USE OF
AUCTION ESCROW ACCOUNTS- Any deposits the Commission may
require for the qualification of any person to bid in a system
of competitive bidding pursuant to this subsection shall be
deposited in an interest bearing account at a financial
institution designated for purposes of this subsection by the
Commission (after consultation with the Secretary of the
Treasury). Within 45 days following the conclusion of the
competitive bidding—

(i)  the deposits of successful bidders shall be paid to the
Treasury; ,

(ii) the deposits of unsuccessful bidders shall be returned
to such bidders; and

(iii) the interest accrued to the account shall be transferred
to  the Telecommunications Development  Fund
established pursuant to section 714 of this Act.

(b) .ESTABLISHMENT AND OPERATION OF FUND- Title VII is amended by

inserting after section 713 (as added by section 305) the
following new section:

SEC. 714. TELECOMMUNICATIONS DEVELOPMENT FUND.

(a) PURPOSE OF SECTION- It is the purpose of this section--
(1).to promote access to capital for small businesses in order

to enhance competition in the telecommunications
industry;
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(2).to stimulate new technology development, and promote

employment and training; and

(3).to support universal service and promote delivery of
(4).telecommunications services to underserved rural and

urban areas.

(b) ESTABLISHMENT OF FUND- There is hereby established a body
corporate to be known as the Telecommunications Development
Fund, which shall -have succession until dissolved. The Fund
shall maintain its principal office in the District of
Columbia and shall be deemed, for purposes of venue and
jurisdiction in civil actions, to be a resident and citizen
thereof .

(¢) BOARD OF DIRECTORS- .
(1).COMPOSITION OF BOARD; CHAIRMAN- The Fund shall have a

(2)

Board of Directors which shall consist of 7 persons
appointed by the Chairman of the Commission. Four of such
directors shall be representative of the private sector
and three of such directors shall be representative of the
Commission, the Small Business Administration, and the
Department of the Treasury, respectively. The Chairman of
the Commission shall appoint one of the representatives
of the private sector to serve as chairman of the Fund
within 30 days after the date of enactment of this section,
in order to facilitate rapid creation and implementation
of the Fund. The directors shall include members with
experience in a number of the following areas: finance,
investment banking, government banking, communications
law and administrative practice, and public policy.

.TERMS OF APPOINTED AND ELECTED MEMBERS- The directors

shall be eligible to serve for terms of 5 years, except
of the initial members, as designated at the time of their
appointment—

(i). 1 shall be eligible to service for a term of 1 year;
(ii). 1shallbeeligible toservice for a termof 2 years:
(iii). 1 shall beeligible to service for a termof 3 years:
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(iv). 2shall beeligible to service for a term of 4 years;
and

(v). 2shall be eligible to service for a term of 5 years
(1 of whom shall be the Chairman).Directors may
continue to serve until their successors have been
appointed and have qualified.

(3).MEETINGS AND FUNCTIONS OF THE BOARD- The Board of
Directors shall meet at the call of its Chairman, but at
least quarterly. The Board shall determine the general
policies which shall govern the operations of the Fund.
The Chairman of the Board shall, with the approval of the
Board, select, appoint, and compensate qualified persons
to fill the offices as may be provided for in the bylaws,
with such functions, powers, and duties as may be
prescribed by the bylaws or by the Board of Directors, and
such persons shall be the officers of the Fund and shall
discharge all such functions, powers, and duties.

(d).ACCOUNTS OF THE FUND- The Fund shall maintain its accounts

(e).

at a financial institution designated for purposes of this

section by the Chairman of the Board (after consultation with

the Commission and the Secretary of the Treasury). The

accounts of the Fund shall consist of—-

(1).interest transferred pursuant to section 309(;)(8)(C) of
this Act;

(2).such sums as may be appropriated to the Commission for
advances to the Fund;

(3).any contributions or donations to the Fund that are
accepted by the Fund: and

(4).any repayment of, or other payment made with respect to,
loans, equity, or other extensions of credit made from the
Fund.

USE OF THE FUND- All moneys deposited into the accounts of

the Fund shall be used solely for--

(1).the making of loans, investments, or other extensions of
credits to eligible small businesses in accordance with
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(f)

(g)

Ch)

subsection (f);

(2).the provision of financial advice to eligible small
businesses;

(3).expenses for the administration and management of the
Fund (including salaries, expenses, and the rental or
purchase of office space for the fund);

(4).preparation of research, studies, or financial analyses;
and

(5).other ‘services consistent with the purposes of this
section.

.LENDING AND CREDIT OPERATIONS- Loans or other extensions of

credit from the Fund shall be made available in accordance

with the requirements of the Federal Credit Reform Act of 1990

(2 U.S.C. 661 et seq.) and any other applicable law to an

eligible small business on the basis of—

(1).the analysis of the business plan of the eligible small
business:

(2).the reasonable availability of collateral to secure the
loan or credit extension:

(3).the extent to which the loan or credit extension promotes
the purposes of this section; and

(4).other lending policies as defined by the Board.

.RETURN OF ADVANCES- Any advances appropriated pursuant to

subsection (d)(2) shall be disbursed upon such terms and
conditions (including conditions relating to the time or
times of repayment) as are sp601f1ed in any appropriations
Act providing such advances.

. GENERAL CORPORATE POWERS- The Fund shall have power—-

(1).to sue and be sued, complain and defend, in its corporate
name and through its own counsel;

(2).to adopt, alter, and use the corporate seal, which shall
be judicially noticed;

(3).to adopt, amend, and repeal by its Board of Directors,
bylaws, rules, and regulations as may be necessary for the
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(i).

conduct of its business;

(4).to conduct its business, carry on its operations, and have
officers and exercise the power granted by this section
in any State without regard to any qualification or
similar statute in any State;

(5).to lease, purchase, or otherwise acquire, own, hold,
improve, use, or otherwise deal in and with any property,
real, personal, or mixed, or any interest therein,
wherever situated, for the purposes of the Fund;

(6).to accept gifts or donations of services, or of property,
real, personal, or mixed, tangible or intangible, in aid
of any of the purposes of the Fund;

(7).to sell, convey, mortgage, pledge, lease, exchange, and
otherwise dispose of its property and assets;

(8).to appoint such officers, attorneys, employees, and
agents as may be required, to determine their
qualifications, to define their duties, to fix their
salaries, require bonds for them, and fix the penalty
thereof; and

(9).to enter into contracts, to execute instruments, to incur
liabilities, to make loans and equity investment, and to
do all things as are necessary or incidental to the proper
management of its affairs and the proper conduct of its
business.

ACCOUNTING, AUDITING, AND REPORTING- The accounts of the Fund
shall be audited annually. Such audits shall be conducted in
accordance with generally accepted auditing standards by
independent certified public accountants. A report of each
such audit shall be furnished to the Secretary of the Treasury
and the Commission. The representatives of the Secretary and
the Commission shall have access to all books, accounts,
financial records, reports, files, and all other papers,
things, or property belonging to or in use by the Fund and
necessary to facilitate the audit.
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() .REPORT ON AUDITS BY TREASURY- A report of each such audit for
a fiscal year shall be made by the Secretary of the Treasury
to the President and to the Congress not later than 6 months
following the close of such fiscal year. The report shall set
forth the scope of the audit and shall include a statement
of assets and liabilities, capital and surplus or deficit:
a statement of surplus or deficit analysis; a statement of
income and expense; a statement of sources and application
of funds; and such comments and information as may be deemed
necessary to keep the President and the Congress informed of
the operations and financial condition.of the Fund, together
with such recommendations with respect thereto as the
Secretary may deem advisable.

(k).DEFINITIONS- As used in this section:

(1).ELIGIBLE SMALL BUSINESS- The term “eligible small
business’ means business enterprises engaged in the
telecommunications industry that have $50, 000,000 or less
in annual revenues, on average over the past 3 years prior
to submitting the application under this section.

(2).FUND- The term "Fund means the Telecommunications
Development Fund established pursuant to this section.

TELECOMMUNICATIONS INDUSTRY- The term ’ telecommunications
industry’ means communications businesses using regulated or
unregulated facilities or services and includes broadcasting,
telecommunications,cable,computer,datatransmission,software,
programming, advanced messaging, and electronics businesses.
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