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Abstract

The BOT mechanism does not go well in Taiwan. The Taiwan High Speed ralil
project as well as Kaohsung subway project encountered many problems, such
as cost overrun, time delay, funding misplace etc.. These problems may result
in the failure of the BOT project. As the major financing participants, banks face
the highly potentials of the huge financial loss. BOT posses the project
financing mechanism. Project finance is different to conventional loan due to
the long terms and complexity of the project. Hence, a complete financial
analysis is crucial to the BOT projects.

This thesis is aimed to build financial analysis model and risk analysis model.
These models can calculate the project financial feasibility, project financial
characteristics and the best capital structure of the project. As well as the
critical factors of the BOT project can be identified. The models is based on the
theory of engineering economics with the:softwares, such as Excel, SAS, @Risk,
Lingo etc.. The Taiwan high speed rail projectis.used to serve as the case study
of the application of model analysis.The risk analysis includes the sensitivity
analysis, scenario analysis, and Monte Carlo simulation.

The results show that the optimum capital structure is 20% of the private
funding from the investors. Maximum private funding ratio is 23.22%. These
models identify the critical factors of the project which can provide as a
reference for the management authority. With careful tackle of the critical
factors could smooth out the problems of the project. And, therefore enhance
the feasibility of the project.

Keywords: project finance, BOT, risk analysis, sensitivity study, scenario
analysis, Monte Carlo simulation.
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PI
TPC
TPR
BC

# B 3% 8B Acronyms and Notation

4% F) 38 £2 (Profitability Index) o
%71 & 443 % £ % (Total project cost) °
2%t & 448 ) 4% (Total project revenue) o
HUVERMWEHEREE 2L K F £ 2T % JF (Construction cost of base case of the
project estimated at market prices) ©
2 78 T 2 [ 47 {8 ¥ ik (The cost escalation during construction) °
2 T 8] B ) & Bk A& (The interest during construction) °
2 % & B A BT B BT 2 3 F(The profit before interest and tax during operation) o
2% 8 B G F 2 R4 4 B T 2 (The annual debt installment during operation.) °
28 KRG & 3718 & (Capital asset pricing model,) o
2 T A P 34 R R & (Weighted average cost of capital,) °
HE RS W EEBE -
%% i MBS AR
B EFTE TG IR T o
BERESILE -
HEHEERACREE BRAE)
FRELE o
BPHREAER -
B IR -
ARIHMME ] FELEH -
FHERL AN E R 2 28 -
BEKEWEBKRE I 0~0 -
BERIMMEAN RS -
HMIHME | F0 AFRREREAFREHSTLILE -
245 Fr B R B (the grace period of debt) o
2 8 2 F| 2 (the interest rate of the loan) °
BERRIMHSFZHENE

R EFRILE

2% j £ % N\ E £ (equity drawing in the jth year of construction) o

28 IR R\ B % j £ 3% N\ & 4 (Debt drawing in the jth year of construction) o
FoRkE A HR I ZARE 2% (Total debt) °

A% EHMYE m A 1F H 33 2 (The net annual cash available in mth year during

operation.) °



PBIT,, 2% & B % m £ 5] B B 2 A (The profit before interest and tax at the mth year during
operation) °

TAX, HEAME m EHE -

DEP,  AEEME m FHE -

ADI,, A EME mE TR AKRE4H1F#Z(The annual debt installment for mth year during

operation.) o

0, BEARAHEZER -
TR, 2% m 4% 2 4\ (Annual revenue at mth year in operation) o

OM,, 2% m £ % & 4 15 B K (Annual operation and maintenance cost at mth year in operation)
DEPm A% mEREHE o

Rin B mEEERN o

Pm BEmEZE-

Qm BEMERELE -

Ol 2B E £ % % 4\ (Other Income) °

OMm HEEHNE m FEEBBERK

DEPm A% mF##E -

A 2% E ¥ (Assets) ©

S # % & #fh(Salvage) -

N RHEEMERFR

Dr REEFEE -

Dy, AEFRREARNZE S

(A/Pr,N)  Z°& K |5 48 [F| F(Capital recovery. factor) o
A/P ATDBEHEFS -

R B HAE -
INT,, BEAYME m FHXARAHH> L -

DCF 23 4 7 & 47 3, 3% (Discounted Cash Flow) o

NPV #7335 14 i (Net Present Value) o

PP 2 5] WX #A il 3 (Payback) o

DPP 237 3, 14 [E] 2 ] 3 (Discounted Payback Period) ©

IRR % 19 5 3% B 3% (Internal Rate of Return) o

MIRR 245 1 4% W 9 35 2 Bl 3= (Modified Internal Rate of Return) o
PI 2% 3% % 45 8 (Profitability Index) o

SLR HRHATEHMHEE -
DSCR 215 18 & %= (Debt Service Coverage Ratio) o

ROA 2 #4°F JE 3 B % (Return on total assets) °
ROE 2 ¥ 3 3 Bl % (Return on equity) ©
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B By BOT RHRHMBETE > A RTHLENEWRAHAE - F &
HBRWE  ETHEpHBRAENTRT > REEH RFEALBT - v
Mimtk > BRI E R Z AR > BEERANERERI KM LA EATE
B SMERRESERWREL - E > ERBREFHRHT - E-EF 8 BOT
BARTREAZELG N PE CTRRALRETRNFR RAIEERRF
Wy R E2]

Frol e KRB O FRU%  EBURMBEREWIRILT @ 51 ERMMT AT A

16



RRBFWEE HBUNTE > ERBRWEI A BRIFEEHRHASHEER
RR -FFLRMAMASEERO AL RS EEEELFAHR LR - BHE L
B BB E U7 RRE AR TR F A BOT BXFTT F w2

BEFEWAL

REZT LR VEREEBBHEEL AL > BUR

R XA TR B EA W2 HE - BT R R & ER R P DAL H T w
BANBEBR BAMEFEAZLENBRAER FLRMULXZHERT ERW
BREFARALTZNER RUEEREZWER LN EEHREBEENAE

[1] o % SL o9 R F 2 1A% o T %

K 2- 1 REBHBEFREZZHER

R 254

LEl

1 | BOT(Build-Operate-Transfer)

(RBN\K—#F) @ ER-ZE-HH
REHPIST e R BE B
B ©

2 | BTOT (Operate and Transfer)

(RBN\WK_H) + HR-BBEEL-H
WHRRA B oet - REAFIRE - BUR
XNEERA - BREDEFHFEE
HEN BEIBT

3 | BOOT
(Build-Own-Transfer-Operate)

$#BOT Sy KT e A L R AR
HEERERERNEBRHR > KRR
B TAE B B H A g R R AT -

4 | BT(Build and Transfer)

BR-FiA-2E-B8 REHAM (&

) R B PH O BE B
HBEE -

5 | OT(Operate and Transfer)

(128 /\BEF) LAY ARRE
F3t o NERHA KB RAEY TR
AR -

6 | BTO(Build-Transfer-Operate)

8 BOT AT 2 A3 4 3 1 FF AT
WESRZ SR BIRIE - kR
B TR SR E RO o

7 | ROT(Refurnish-Operate-Transfer)

(RBN\KEE) MERERERAR
B usFrik Aoy BOT #K o

8 | BOO(Build-Own-Operate)

(RENEATE) MEBHEETHR
(IPP,Independent Power Projects) > &
B REANL R AN TR ARS
HETEHAY LHBHPRTN T EZ
— RHBE4ETEZE BE . T4
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BLT(Build-Lease - Transfer) E ([ ) KRBT EE -
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BOT & 3 X "BUILD-OPERATE-TRANSFER" W i % > Bl " %X-L&-fE" o
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EHADERBATHZER  wEABEREE - EREKRNWARS ZH -
EREHMAREE  WwhES _HENEE - Tam d ik BOT BRIy HEHE % -
ARARBHE NE HEMEEBELE  BE75  RTZIRE  TELAH
&R TELMEN BOT %4 » —EKH &% 4 @ (Consortium) » % 48 B i i
ITAW RREEWNTRABETHE -BREIZERFERANEAH R X
220 — BB BOT ZREHM Wk 230
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%)k 2-2 % BRI A ##(BOT)

- s |REE| DEX| LT | BAFS| S (TRAB|FETE
it & 3 3 R | B | A | BEAE| K M R
X BB X O O X X O X
e A PN X O O X X O O

BEHFZHM| X X O O O O X
EEHEM O X X X X X X
[E . TR 3% X O O X X X X
A AR X X O X X X X
&jﬁ%:‘ﬁf&m O X X X X X X
BF R
%k 2-3 BEERERBZILE
EELB|EF BB FEARED EREES| FES G| REASHA| AN ERB FERRE
H A E HENE HENE & A JE [ 3
B R A|103 £t 5.3 £m |18 £t [8.8®E [3.1£m |55/ % T [I0£R
4 2 11 1 |55 4110 #(30 %30 #(20 #(30 #(30 E:3
(1987-2042(1987-199 |(1988-201' [(1988-201-(1988-200 [(1992-202 |(1993-202
) 7) 8) 8) 8) 2) 3)
BRRAIL o G|l aKek (L. IR ELESH FL. B AL Lo &1 5K ek
it #* 2.FF L fRaE | LRk Edi £ #*
2.2 0 E 2.5 Mg 2k 2. A% 2k
i3 IBEHA IBEHH
BHAE = Edi Edi
&R 4.FF 5 fR3E
FzRHE 5.7 Ff ik
TLER|E S EHEESEHRERTLELEY (REEAHN |BEEAHN |HE4A44 |BEEEHA
¥ H HIERAA|IREAH A%
%
FERG | amHAE | THRARFIRUERH|LS FWAKRZEYWEFE|FAKRSS [RUEHFEH
AEOE AR T fe AT 3 | 1 R R
1B 4% $0.8
.7 4 B | 15% N.A. 12% ~[15% N.A. 6% & |12% ~
17% B £ P #[18.5%
%)
W AR R B ARCE T |4 B ARG | A B An g B A B A 4t B | R B RO T | AR B AR ) B A B A g B
AT FRATEE AAHAE | ACHAE | MRITEE|AOHAE | ALHAE
Pt 4 & FIT 4H %, FIT 4 %, FIT 4H %, FIT 4EL J%, i 48 %,
BhE SRR | BT X B VY e | ET AR B AR EX R AR B V| T AR B e | AR AR B | R AR A B Y| R AR B A
BNIARE | E & WEEL |(BIEREE BEESE |MEELE (B EEYE
e & &
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McCowa & Mohamed [23] 1% i 7 % R Bl H % F R 4 r 7 X - Rk
BB BRI EFLARER AR EEAETEAHARTE  BHEBUARERET
B #He B RFEUBHEHITHEREFNIHFERANITE X - McCowa
# Mohamed [23] #t# BOT % - et SRR L& R #H(DSS) - HHA—EHK
W DSS > FHAUT HEF K
v BATEEXRTEE T o
- HFELEFRIRBRRRER -

C REGHEHSRERNE -

R L ikl

& R FE T 7] 453k $6 42 - (eg. BC ratio, IRR, NPV)

v ORRERETAEE R

v BT RBET X REFAM

] HATE E A AT R R AT o

© O HRERGT E AR E T e

10~ W Z A EFHRELHE .

McCowa $ Mohamed [23] 5] B 45 '+ % L DSS J& 40 A 77 i 7 TA2 28 35 40 47 4
7~ EEHA R - MCDMS 3 (Multi-criterion-decision making) ~ 7 ## & 48 #& 7%
CIA %(Cross impact analysis) - AHP jx(Analytical Hierarchy process) ~ ICRAM-1

f
f

© 00 N o o B~ wWw N P

7% (A variation of the AHP) - ANP % (Analytical Network Process) o

Bakatjan et al [25]% 4+ ¥t + H 3k /7 % E k2 BOT REH I B - Ak
AEBERERAFMELEZZERE  REEHERAELEZH SR - LA A
URBAETZEEZZREEAER  FLLERETAERARGELELE
31.69% ° {H 3% X ¥ Ft % J& 912 2 W 3 3B & (IRR )~ & P 3917 % 15 8 % (DSCR)
PO Bt 5 P 8 2 RB R R T R -

Shen, Li and Li[36]4% th & & EA R BB > HRENREABS LBTEE
o BILAE BB R BITREEREIT - B BOT XBBAHMRMEELR
BRBRMBUNEE - W B LA R PTAT I - BEP] DLk 6 2R Y 4y 3P AR
Mo B EMItER® 2 30 FHFE—BBREXETH > L REsrin
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A7 % 20 45 > S fk 10 4F51 & % & JE 57 & 7 4% 15 % ] (Post transfer) o

® HXmH

MEE S MZR[OMER S XEAR AL RIABRAVABRE T4 > HER I
BB E e &R ZHE BRETAREARE T ANERELFLES -
ERERBATXFEREZILB R 24 HFEE#E (project financing ) &y
BREZZRETHETEMES SR -EEEHERMBERE A RAT B
BEA S REMBENERZZZ B R EH (stakeholders ) W5 @ 5 b4
BRARSELAZEERE TR EHER AU L REREANNRA AR ZBE
FARUMEAREET 2RI - BERBE TR o e i A e m E & L
MBREAEEREREERE -AXMEER AR T eRBERER T
AREXBEZAFEERHRGREZB LA ERE BIFEARMEEMRYE
AR IR RO K R E S B2 A -
k244 EREZHRTIZFIHL 2 ILE

ikt E 25 1 TRitE
¥ 2 3 R 3050 % 10~15 #
S 72 A A 4~8 % 1~3 #
REHRA K 7 % 50 4 B & 15 F
BEEB AR S A AR L A SRR R G
R IEF & BE Wi

2EFHRIE:[4]

HACIELEEFH LEEREEREET  FEREEBRAZTERER 2K
A= AR ER T HNEAERTEEABZAERETRE (K
2.5) P TRGEEITE EHEELDEELLESR  TEHATRBEIHESR
T RAFEVDERRBEENZERTE A AsRMBES ENR—Ef
BATRBATHRERG R TRIBENZEZREZZZHWE  GARBREEH
TG A TAERARMESFEELZAE LEAERRESTRHES
BREEREAWUARY > EHERF LB RFEZE o Bk R TR E
Bz s (BE#EREA (equity) B AR (senior debt) ~ R & & 7
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(subordinate debt) DAk TE GG MG @ UAIBEEREEREEZEE - &
EA5 R 3T 2 3% A[3,4] - BOT EXmEWHA BB EZERDBRHB A LN EF
AT BENFWNEHAHRBREAZERERRAHRERE [34] -

* 25 —REXREHELRE IR

N3 EES:N EXmE
# o AEEHERARE R
mEH | BH(CF) TH UL
FH(—ELF)
RH(EFLUL)
RS & 37 01 oH 8 (BUR) BRERARERY - REABREE
7 (B =)
R BETHE  BREFUWR | UBAGERARE ZHE
B A AT R IR
FENE | ERATAL BWHGAH | 2EIETELEARAET E
e WG LR MEH S
B~ BB R ~ BORZ A A

5% G R RIR:[3]

MEREXREZHNE - RYER - KERE T ATE[3,4]

EXRERK

REFEEG2LEFE FoNMREFTEVHEELZH SR ERAR
B AT S ABF I 2 R

HEBARERABE2EFHE  ARXBHAREFERET
AR W R BRI R 1R %2 HE

R REBEFEEFEE

T8 T B K A2 B T &
REARSEETED BT E ARG E A CHEE 2%
W — 1 S 25 AR A 0 M S (B R R

FEEE X G E R R R

BEEE- S Xk A 3RS0t il
REABERFTENA NG EREA 0 E IR RS

EXREZLRIEN

HEARTIEE
EEARTABELE IRELERKWHALRE
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® tEXKZRE
m EEFRT
R AAE X
i % B
TAEAHEE N
BRTETH
B R % Bt E RO\ B B B Bk
3t E R EE
REATEHHEN
BURF %K
ERARERMBHETHEEARE LB 2T
B R AT R

® MHMARME

W R BOT MR w39 > w4 BOT HEAHZ AL TRBEEKXRATH - £
TER® i BOT SREXREWHAERE HBEEVEARIEREARS &
fE [ 85 BOT M4 sh RN E R ZH o [12-14]

BOT X 2 f K 4 B At E 2 M Ae T S5t & = B [ & 3 - Kakimoto et al [33]
HAtde BOT MBEKXTUNESH= KT L > 25 & R A& & B (cost
function) -~ 2% & # (revenue function) - 5% & B (decision criteria) o [ 21
—ERBAMBERE AR AN ERE BOT EREZM I - UGB HBHEH
B AN 20| > Zet EX E A B WA R G RN BOT X, BB ERTTET
BERGHE 4419 /€ (91011) A TRRABBAREH LA AFEL AN W
HEEHAREI—ERETE (11) - RERSBIEAAE IR E & &F %
BINEBRTIRBEGE AT, WIESEF A BRAFEZBAZT
—EBHGTERG AR L RBE W TG RRBINEATE P AT - ME TR
ARBIZEHHENERARARRZIEFR ZETRABY AR ZRE BT
R ARER UGB R RERAZHSRE - BHEX T E&F 5
Ezmtr AR P SRR A FHEE TP IkZ P F([5-13] - World Bank[24]
St 3 KR LAk # 2k B £ ST # (Mega- infrastructure projects) 2 3& T #2 28 JE 4t
B LHARWTEEZELE -
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BT HHEEZHERARI 2R E WA %W E E - Bakatjan et al [24]4t
HEIEHARAEBRAH RGN ERERE SR XRE LB H MR REHE
BHALELBEWAZEE - RASRARBERBTHE - ot b L EH kA8
E i 2 IRR=14.94%-DSCR=1.5-F # & £ 3+ H 4 # 4 [E 2.2 Ff 7= °Kim et al [25]
AR R B L @B 530 £RE/RANE L E R - EATH E 5B 4 4 (Regression
Analysis) ~ 32 1 &2 44 # (Neural networks) - & £ i 3% % (case based reasoning) -
BITRBZBRAGEH LR ZEWRB AR RER EEER T4 ERBRX
EERR T EEAMRI - Zhang [26]H H B XU HR R ZEBET L ERE
JEHm AR EBM - T ERE AR E ALK % E Y MK H KRB % (Nonrecourse
financing) ~ 2 A E R % - BREAZH - Il RE—FBHFERHHEKX
RBREEWRE  SAETREBHERZE w4tk - L9 E ¥ E AT BOT
Z Rt Ry, WHBEHARER, FEAGFELETIES:

(—). TEZRAME -

(=) BEWARRERAH -

(2). BELHLAERMELREHEUN -

(M), FTRAREITHEZZHE RO -

(R). stEARF AR HHEERA -
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FRERIE) FLRART R 634
a_,/)fi'lﬁl;}}» g’?l"ﬁ Z\

2 [ERESE
?EL q*\:'f—' kS

FESA l
N " R
B 7?1 AR
| ’,E'-_ ‘
/47\
| o | |
N—
-] ~ = o vl TR P4
A E Rk = {s 5] 7
% R i ;f iT i
—~ W% R L "oy 3
A B F & =
» : \
T 1 # P Tl
- & 7 7 i
N £ /,v\
S
17
17

B 2-2 ENEEREFAHLAR

® FEMAEMEL

REALCXSENAEFTNUBEE TRREEITRIFE - TR AW
Wik  RELGXBFTER2UEBRE 2ETHRE - WHwAKRE BOT HX#
FeuRA BEANEERTHVPERE 22 BEHAY K BE#E (project
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finance) - MBI W4t & RMEH S K HXUREAFLE2[34] - " RERE A
FUABAREIFRE N EFRE CUEXEHRBHAREE S RFN—
FHA HibmRERMERR BOT FEWEREQOT R - HRARZRERK
WER BOTHERVHREETSFETRWIAME Y - 2" EXRYE ) 74
FERAREERTRA GG HEAREEEREFNERAELMEE - KB
EREFEAHFE AR ELAE BMRAEXREAREERN R L - RITRE
FRARGCENER  EHRAGTHBAR > EBRRERHNEZMER 2
%o sRWEAHAREN BOT stEHBHBME L FIUKTRERZHTF
fie. fm b BUR (R 38 S KCE S pRak(14] -

HJka 22 —F B BOT 3t & - BUFLZA B 45 B (Incentive) -
Rt R 2B R R 2 i [11] - RESEF S EE oy 75— 18T B oy i H
ZERTERRMAMCXIATUAL " BR  ARGBEEFEARE ML EEE
B BT A R R R AR B w4 B AR g e e AR B R B A R EATAR S A
BREAFEWMILE2] o BT AR R E DARBURER] B0 3L R BT E & W)
HWAEBRK G BARREFITRAEREN GG FEXTEZ AHENHT
Bk s T RE P R E S AR 4 B F B o I BUR BT A B R AT > AT &
RERBENFHE - R RAXLF AR REAGUBR W PFEHEEL S -
Bk - 2 TS BRANAAS BRI AR R BRLARBEXFE S E 8 F
o DAL @B maE -

® EAEIE

¥ 7 45 1% (Profitability Index) s 7| F 44 # X 4 17 (Proxy) | & K J& & £ 5t
EZ BB IATHI21-37] > AL E A R R FERER > ALERAMER - EE
FEEMNECT—EREZWIMF - BEBE R E BOT RXREHLFEHEE
o MER GRS R REME (NPY) s AEHEME (IRR)  FHRH
fR&% (ADSCR) PR EREEH (ATIE)  FHHFEHME (ARCA) X
REZHEME (AROE) FARBERARK > LHWUAZFXFETTIT - #t

28



REEBRERNARTE > TEXFENEXTZEHME (NPV) - WHLE #
B (IRR)~ P98 EHBFE (AROA) HIX K& #H M * (AROE) %H 1R ;
EHE (RITEH) WAETE > SR ZLRHETTEERN AP IRHHESR
(ADSCR) ~ 97| EREREE (ATIE) FHER  RBFHARTE - L
FHAHZEZRHME (NPV) NEHEHME (IRR) %7 -

o A&

RHENEARNRASHETERE weBERE GAREEX  HE
SEZIM  IRAMZRFEERE WA ETHREARWTRNE - HEN
BOT £ KA % & 2 Bl W K RATW S B HRATH B EHE T & RMEMMBA
REEHB K -BOT K2 BN FE XM HE (Project Finance ) » H X% Rt MM
BB stE#&k TRAR-—REBRER SATHAZ AR TREREHEENE
w o BB R TR B R R KR R E B AT R [12-15] -

JE B 4 TR AL 45 = A 5 BE 4 BU& A M #E s (Risk Identification) ~ J& & 4 # (Risk
Analysis) # J& [ & ¥ (Risk Response) = % #5[31] - Kakimoto et al [33]#
McCowan and Mohamed [23]3 i & B 2 At L & & W KB AR - 25 #%E
# ¥ LL¥E | 095t & B (project risk) - VUK $F F & ik F 95 oy T 35 JAU i (market
risk) o 3 i iy 3G Bl A R B BB E - BUEEEEER - e AR - &
i JE i % o g sk AR ¥ BOT X &2 — X €H 1~ & E < #(inherent) -
Woodward [30]3& 1 i 7 it % £ Ewy4 € 24 - BOT R w7 — R BER LD
FABRPIE F o048 JE i i )R B - BOT MAKE bt e —A4& " ER a6 o2 % Bl 14
(risk-sharing partnership ) - 7 4 #| 40 $4 47 BOT st FiF > BRI & # Bk @
R G678 AT [ B VT AR > L& 7 48 B (moral hazard risks) ~ B % &
fr(commercial risks) ~ 48 7% & g (economic risks) ~ DL & B i& J& [ (political risks)
FoERA AR EHBRTAE A a RMREEIE FRALBRREEN
FUMWE - — s BRLARTEERE LM 4 RBERI AR 75K
Roo TR Z 0 A AR - RS — 5 2 A oy 30 P LR 2 e 45 4l ~ K 3%
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JER B P o P DARE DA/ B R AR B — 5 BIR W — > mE A A — A
]ng o
McCowa $& Mohamed [37]45 i M B FTAT AL KA > AR PIAT MR SR & &
FIR 7t o B & IR AT LT I AR B — B S BRI M S B
RAOMABEFRT 7 st - oI R BB F 2B HHBHE T RIFERBFET -
EHREEFHUERE M ETEYE - WERIRHMGHH BB Ha%
i Z AR A o B E B F % Vertex method R # 4 - JF it
%77 W Bl A weighted factor method K% & - A% B R FHEEEHHE T XK
I T B TR - T AT B 5T E 0 AR BR M 3 01 e A o
Zhang [26]% BT EAERE ~ B - BRFWER - 35 K8 &R ET
ZHRBELST BB RAZIMELQTRI G0N0 F R Z AR
W~ Beta M ERBBEZEAR - REE S LA Z MM L3
HE MM E LMl 4 (CDF) - i T 3R 3 5t # 5 & # & (Project bankrupt
probability) - Winston [27]#] i35 1% # 4% 3(Option) - f 5 =] &t by Bf 5 J&l i
BTk EEFZ AR E e ZERFRANEELER  AF BB EEEFETS -
BB AR BB B 7 i R S B T A [26-34] - — A E R ey S I AL
RE A ~ BN~ RIFEBGESE o SURT = F 1AM EQRIsk > i
R — R AR R B R [28] -

Javid and Seneviratne [34]3% i} T VA NPV &5 7 i £ #4 % 2

P(NPV < V) = T%v (NPV)ANPV =p, (Ve NPV)
BERTHEL BN G ELHNEZEREEYR R U RGN HEZELBRE - 7o)
.48 %% 447 i (Data Envelop Analysis, DEA) & —1& 18 3 - ¥ B R 5218 $4T W 41
#%[19-20] -

® FRHME-FMEEMEAWTE

MERTEE ARG RGHEZCERE AW E 1988 FAMK - Wit
RERBEESMBEIT T RNELE - EEREZE €FMN 1999 4 6 A & 2001 £
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1 AR %A "T#HERNELEHE , (A New Capital Adequacy Framework )
[16-18, 23] T # M B & | & Aty £, (The New Basel Capital Accord ) & iF &
ERHw O #REsREE T EMMARTEFREEAMES  LH R 2006
FAREF H[16] - HAH U BOT HEME 2 4 RN FEH AR ZREH
BARE MR BB E TS kg Basel IR X2 M EZAMERT &M= T
B KRS RSERTRY  RITARTESWEHELEME; R EEA
EiE HEMAREMRER REEXEREFEZDI HAREERLRMNE -
RELHFTERXAZZM TSRz A - [7,8]

B 7 #4847 (Bank for International Settlements - % BIS) E & f 4
178 ¥ % 5§ & (Basel Committee on Banking Supervision) A& " #HEETBE KR
W€ ) Basel I % 221 R 222 fr e £ B X% - FXRE TR 220 AT A
Wi rkm g AR — > AREBAAERE 275-279 1k > HAEHZ R DRK
LPRERERE BHBELAERENZRE  HESFHEAMESRE -
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3 REMBIALREMMNM RN RM
3.1 HeREMTRRHAY

EXFE2ZHHHEREMNBERER  T—EEHERB I TR ZE
o MHERZ BB LEEREHTEN RS % & RN % (Robustness of
parameters) - F e R IEHE R HERUBREHFER - AP HER B EARAHEK
(Base Case Model) - ZEtEZHHTATR T U R HHERT  —HEDE
flEFEAE  FRNERNEZERFHMENPY)  WHEZEHMEORR)---%F - (3¢
R34 EARFEZRT) —REANEFEEZER 2K RFHWEEK
DY QS

PI = f(TPC, TPR, t) (1)

A Pl 2% F| 45 4Z (Profitability Jndex) > TPC %3t & 443% & 4 %8 (Total project
cost) - TPR %3t & #42}k & # (Total-project, revenue) - w i H Xt E R LA F
BRI E - LA E K€ BT AL 7A 2 B 8L 4 i 2 # 4 (Cash flow) - # 5]
B S t (Time)

HEMARELHOPC) AT EEERA “HE Bk - AIEZRE - LB 9 X7
T

TPC = g(BC, EPC, IDC, t) (2)

AH TPC A EMNE L BC AUE M WHEREELERATEZ I E H
(Construction cost of base case of the project estimated at market prices) - EDC

2 1 T 2 #4718 B ik (The cost escalation during construction) « IDC 2 i T ] [
#| B ik A (The interest during construction) o t 2 i o

HEHAERLHEPRYAZERERN M W& ERXRZLER - LBERhXFWT
TPR = h(PBIT, TAX, DEP, ADL ) (2A)
AP PBIT 2 %2 3& 21 f u] B 7] 2 & F|(The profit before interest and tax during

operation) - TAX % & & #fi & - DEP %2 &M & - ADI HEEH AR AL
4314t #(The annual debt installment during operation.) o

o JAlRABIEE
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REFEENIBERXRTEZWNHHE FHERERKARE A EFMELFARE
MIE  REFBRRBAAREFEHTLARGNHME - L LA UE
EENBHERE -FLREFHLEESWHHEERUAERF  BEFEREE
FAZHERE  ZAUNZHEBNET  BRREBRFZHLMNE - FEFHE
ERERZBLRNE  AUNEHAEFAE T BRAEEFZHLRE -
—RBEHCRBEEFENEAGFARLT AR - THEWNRELETEE AR
B IREBHERERAN R - ZERRMEMRE  ELPHRAEE  REE
ZFHEeHK - HEXZIWHEY UK E AE E 718 % (Capital asset pricing
model, CAPM) % Jm # F 35 i A& i% (Weighted average cost of capital, WACC) i &
> o

E(Ri):Rf+ﬂix[E(Rm)'Rf] 3)

RFER,) &% i E:Ems Wy ZHAME > R, AZERAE - [ER,-R )&%
BEMEH  RATHREALGEBRGEME - B AT | HES WEMER -
B x[E(R,)-R, | &% i /355 0 A il

REHEZFEMG IR E AR K (8% 1987-1997 BUFLEA B A £ +4
T 3418 7.2869% fn 46 % % 8%), [k BOT ST & B A E & & We, 0 H 4 2 R
AL R AE) & Ke, B A B EFERE B tax(RFATHEREH T EH
B LB R A 25%), 5t E 2RI E 4% AR B (WACC)fE E 4 T

WACC = WK, x(I-tax)+ W K 4)

AP WeBFILE K PHRENE Wl BEHE S E KB R ESRAE
tax: B EXARHRE
TR e Ko B Ke R E P mAZ EER4 -

32 HEMAR G- BERA2H R E
a2 B e nE A3 et (Cash Outflow) - ZZ BB NA R £ER
DX EERHMTFLRERATH - B REAHAERIERBE RN - HREM2F
SHRFEGFRAT  FH2¥) LFRGE LB -

B RPN T LA BT B TPC(Total project cost) » 3+ 5 7 2 X T

TPC = BC + EDC + IDC (5)
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AF TPCHEMRE LW BOCUEMWHESEL L ERATEZLRIE A
(Construction cost of base case of the project estimated at market prices) -EDC:
7 T 2A [ 41 B % ik (The cost escalation during construction) » IDC: j T £ i #| &
& A (The interest during construction) o

EERHEEHZFAEAAWT

1.

CP
IDC=Z{( ;/])x{x (1+1)% ”lﬁ 1+6,)-x,
j=1 k=0

RERAWEERER  EYVEF MG TR - HATHE BOT £
HrsmAe—BAKAETHELXRERTEO]E s HE@EHARERA
HHT I FELAEERFMEE  BBERRRAZAAREM - Z0FFr
FEEAX RRERINME | FHFE2AHX-

BC=§:Xj for j=1,2,------ +Cp (6)
CoamITHl - BHmIYME | FELIE -
HEERERNEXSHNEAZRAZVE  BHEHRIMFIME  HE %
G RN E A4 &R O R A4 (Impont.Cost) B2 & H# ik A 3 4~ (Local Cost) o

C, &
BC=) x,=> (IC; +LCj) forj=1,2,------.,Cp (7

=l il

HERLEMEL > BE I TR RE 45 F - FTLUEE il T4 M o
WMERRB 2 BE - BRYAY RN Z 2% # EDC

P j
EDC = Z[ Jgue J} for j=1,2,------.,Cp (8)

X ok &HEKEYEBKRE » IWO0=0

HARXBEAERAN BTFLENLAL - ANEZ2HEFHNAFRE
BREHLFRE R - AHRE FNE MERI N Tl
BEERREH LA TE - HRHMAAFH L % IDC

:1_.

(1+9)}} for j=1,2,------.,Cp (9)

~
Il

0
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R viARIHEE | £ ZFRIAEREAFREMLSELLHE -G
218 ¥ & R 2 (the grace period of debt) - r % & # #| & (the interest rate of
the loan) -

I RFZH RN

AERRFHRIFLHERE o, AT HMBRIRR  WEREK  H&
A o

J j
{XJH1+9 } ( { (1+0)> T+, }forj:l,z, ------ .Cp (10)
k=0 k=0

HEHARE LA
CIJ
TPC =D & for j=1,2,------,C, (11)
j=1

ZETRRBRYE  HERABFRILE 7 BNNE ] FBRNEL
(equity drawing in the jth year of construction) 2

Bi=Yy xa, =12, +Cp (12)
e R et & 443 % £ % # TE (Total equity)
(13)

BRI BN B ] 3% \ & 4 D; (Debt drawing in the jth year of
construction) %

Dj :(1_7j)xaj j=112"",cp (14)
RE A EE M EARE £ % 4 TD (Total debt)

TD=3(1-7)%a, (15)

=
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33 HEMERSH EEMLHBANE

TR 2 H 2R ERAF SR A (Cash Inflow)

B. =PBIT, -TAX_+DEP,_-ADI_ for m=1,2,---.,0, (16)

AXHF Bm AHEEYE m £ 9]¢ ) %3 4 (The net annual cash available in
mth year during operation.)-PBIT, Z £ & 2% m F £ 5] & 8] 2 EF](The
profit before interest and tax at the mth year during operation) o TAXn,
BEEYE MERE - DEPn AEEHME M FI7E - ADIn ZEEHE m
£ 2 AR 449 A+ 2 (The annual debt installment for /mth year during
operation.) - O, % & E # oF i Z F R o

BB ERNFEEHRFHAWT

3.

EENE M ERNENZER

PBIT, =TR, -OM_-DEP: ", for m=1,2,---.,0, (17)
TRm %% m F 2 ¥ 406 N\ (Annual revenue at mth year in operation) - OMy,
2% m 2 E 415 i AR (Annbal“operation 'and maintenance cost at mth

year in operation) - DEPmM %% m & T & -

CEEERUES &1 N
Rm # % m £ 82BN - UIE 2 )

R, =P xQ, form=1.2,--.,0p (18)

PmAEMEZE OMAEEMEREEE-BFEETH AL KEF(Base

Price) » ju + Z 18 z 3/ #k (Price Escalators) - Z{g iy 38k 7] LAY 5 45 8% CPI
FE - RIREFERARM R RE -

FEREXBFEEIFRNA Oln(Other Income)- % m F & X 4K\ TRy,

TR, =P xQ_ +0OIl,6 form=12,--.,0, (19)

EEME M FEEEBRA
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OMm ZZEHME m FEEEBRA > LAREGEHE - HYAHEEELDS
Fi 2 ¥ #H 81F ¢4 B; K (materials and spare parts cost) » 2B 4% A 8 % F
(Personnel salaries) - fif] 3 ik A< (Indirect cost) - % & % J (Insurance cost) °

EEMEmMEHE

WEWTH T &
(1) & % ¥ & 7% (Straight line depreciation method)

DEP_ :% for m=1,2,---,N (20)
% m FEH DEPm - A 2% E S (Assets) oS HE ERE
(Salvage) - N %% & 8y (£ & IR -

(2) #& B 4 & 7% (Declining balance depreciation method, DB)
DEP_ = A x(1-de)™ xdr for m=1;2,---.,N (21)

¥ m FIE % DEPM A G E 2% (Assets) - S HE ERHE
(Salvage) - N %% & MR 4F R odr 2B £ & X -

dr=1-1§/§ (22)

5
B & — fi% 3§ 7% 37 & % (General declining balance depreciation

method)
=
o
ar = 200% (23)
N
B # % & J5 % 82 %8 37 & 7% (Double declining balance depreciation
method)
(3) &£ #1431 i (Sum-of-years-digits depreciation method, SYD)
DEP_ =N'm+1x(A-S) for m=1,2,---.,N (24)
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% m F4E % DEPm - A Z & E ¥ (Assets) - S HE ERE

(Salvage) * N & & W& Fl £ IR o

N-m-+1 2 %8R 01 37 & £ 8K - SYD 24 B &3t 8
SYD:im:N(N+1)

m=1

for m=1,2,---.,N (25)

(4) SL\ & 241 & 7% (Sinking fund depreciation method)
DEP_ =(A-S)x(A/F,i,N)x(1+i)™" for m=1,2,---,,N (26)
% m FH@ER DEPm - A BEE & H(Assets) - S HEERME
(Salvage) * N #E EWMERFR o | ZEEMEHFRNZAF o
¥ % &Ik 4 X b 2 % Bl (Noncash expense) » ¥ % R H 4 37 & 7% o

pep. = TPS
0

form=1,2,---.,0p (27)

EEHME M EHS

o4& ¥ 4 & F X (Sales tax) 5% & & | F X Ff 43 i (Income
tax/Corporate tax) 25% -

TAX, =R x5%+(PBIT, -INT, )x25% for m=1,2,--.,0, (28)

2 3E % m £ 7 B 38 K (Financial Payments: Debt service, Principal and
Interest)

A B SRR & 4 T I BR K - % — P BC% FLIR 3 (Grace Period) - 3 % Gy 4
RERMREXFANEL - &% =B 2 E AN (Debt repayment Period) - 3
HRE > REAMEINASHRANA
BEREAEARMZEF £ Dn

D, =(1-y)xTPCxr for m=1,2,---.,Gy (29)

88 G AR & %z F 4 (Annual equal installments of debt) D,
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r(l + r)R”

D =(1-y)xTPCx(A/P,r,R)=(1-y)xTPCx o
(1+ 1) -1

m=1,2,-.,Ry (30)

= (A/P,r,N) & & A [5] 15 %] F (Capital recovery factor) o A/P %57 VA AE 3T
HEL rARRAE-
RN E mFRRERARE 2% % DPn

DP. =D_x(P/F,r,Ry -m+1)=D_x(1+r)® ™) m=12-- Ry (31)

(P/Fr,Ry-m+1) & — &k % £t 3 1& F F (Single payment present worth
factor) o

BEARMME m F AR EHYFEHE A INTh

INT, = (1-9xTPCxELE ol (] m=t,2,Re  (32)
(L) -1
BEAEAENLE
BE L L&
OP
TPR =>4, forj=1,2,------,0p  (33)
j=l

34 BRFTEZEANERF

® [ ¥ 451Z(Index for Financial Viability)

BHRRGEENRE I RERT HAREAEFEN ARSI EEERI LR E
#7 3. 7% (Discounted Cash Flow, DCF) #3218 # ., — % & # 3. 18 7= (Net Present
Value, NPV) ~ [/ 4% #f ] ik (Payback) ~ 4 # # [ 4% #i F] i (Discounted Payback
Period, DPP) ~ 1§ 5 # Bl 7 (Internal Rate of Return, IRR) ~ & IF % 1y 1Y 5 3% B
(Modified Internal Rate of Return, MIRR) ~ ¥4 35 2 45 8 (Profitability Index, PI)
FUREFERTHAT

BB AL 2P E NPV>0 Ron# & 5t E 747, X 2 NPV<O Bl X et E TP 4T o
REBXGRGALTELANHASRE BT EARM LHEEFL2RA - &
RUFMARHSREFRFE WA DEHERE BORL R THEE KRR - w75t
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EzNBR R WEBAMGEEZER A THH&EEX © (k 3-1)
1- RM#FE EMHEGLR)
2~ B3 & (Net Present Value - NPV)
3. WEME=EE (Internal Rate of Return > IRR)
4~ EAEBHE (P1)
5. [HE¥KFRiE (Payback Period - PB)
6 HFEFEILE (Annual Repayment Ratio )
7 FEREEH(IMEEBFHELLLE) (Debt Coveragr Ratio - DCR )

NEXTE > =72 8ERRCZENERTH

L B BT LB RO 7T AT 1 2 374 95 18

BREFWNBESEERAT R Z M B ATAT R 1Z A & 7 % 8 % (Debt Service
Coverage Ratio, DSCR) - #% i 1Z AF F 7T HIL &R L E F R A AL -

DSCR. = PBIT, +DI])EPm -TAX for m=1,2,---.,0p (19)

AP PBIT, = # i WA & H73F(Profit before Interest and Tax): DEP =
% i % W12 % (Depreciation) - TAX.= F iF WK (Tax) - D, =% i £ KA

4-( Annual Debt Installment for ith year) -

2. FAREBETZHH RN KRB TATHEZ R ME AR

HHE & %
fx R (Equity Holder) iy # 2

WIERAE R EE > TELE ENEE 233 8 (Net present value, NPV) & 7 &
3% & # B = (Internal rate of return, IRR) o

C, 0,

NPV, = for j=1,---,Cp and K=1,------ , Op (18)

5 (1+d)]1 kz 1 d)k+C

D %3 3 & (discount rate) = (hurdle rate) =% # & & A& (opportunity cost of
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capital) - BEHE R HF LA ERHIITUSMFREZ NI - WACC

E & B
f(IRR k =0 forj=1,---,Cp and K=1,------ o) 18
( ) Z(1+1)]1 ;(1+i)k+Cp J p p ( )

MEERHFEERRME LB b -
4% & 3 B % (Return on total assets - ROA) 2 #i 4% i 71 fr LA F E LB R WL % -
PBIT, - D, —TAX,

ROA; = L for i=1,2,-
TPC

3 F PBIT, = Profit before Interest and Tax - TAX,= Tax > D,= Annual Debt

Installment for ith year - TPC=Total project cost -
H 4 3 B % (Return on equity - ROE) 24 1 % A Ik LA 3 38 IX 22 % ¥ tk % - ROE
Fom 8 T R P A AF B SR & o
PBIT, - D, —-TAX

ROE, = L L fori=1,2,---,m
exTPC

3 F PBIT, = Profit before:Interest and Tax » TAX, = Tax > D, = Annual Debt

Installment for ith year @ TPC=Total project.cost -

KR B (LR B %
& B

WREER B R T ERFENE X 23 {E(Net present value, NPV) & N #f
3% & # B &= (Internal rate of return, IRR) o

0
P ﬂ

NPV, —— for j=1,---,Cp and K=1,------ , O 20

Z(1+d)J1 kZ:( d)k+C J p p ( )

(6]
5 fB - _
f(IRR =0 forj=1,---,Cp and K=1,------ , 0 20
(IR = Z(HI)J1 ;(Hi)k*cv . P P (20)
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R LA ERGFAME-FTEMKS

7 H

#HH

S EfEE= A

A: BEEREHASRFRAANTE=FEEEK
A+ITEEXBAN+E ERBERSBN-T &
FERMNEZEERARTA-T S EH
MEZMBEXRARTER-FERBHE
HEHXH -

B: TREXLEALHM

~AFLENPY)

(=) ERFHAINFWAARASAENTENE
SRAFHR - WEERBER/TENER
W E -

1 R&E - ARFALWHAEFRE  BEXR
RERRNERA > TRPTR0ME -

2. F|®H& NPV>0 ROR{E#RHH;NPV<0
RPTERRE -

(=) PR R AR EAHENRS -
F-HLEANTASRE——HHER
A% MR R e B E AL BT SRAG
& EARMEEBUR K R WRE -

I

NAEIE SRS

() BREXTEARIASRANIE - £R
PSRN IR AR B - Pet 30 W a7 3L 3 (3%
TR H e W R R £
BT EARE -

(=) WHHM R RREFETENRE
A ERHERERAEHTHHRAE -

|

~ A 2 35 B(PI)

(—) BAEEBHERRIAS AN AR TS
MMBE X Z BB HBRSAHBN
—BURATRERNHSRN -

(D) BAREB=(AREFH LA EHEH
/(A E RS REZH )

(2) BAREHBAE X EEMNRAL
B R EERN WA
PIz1 — RfE#HF#HE
PI<1 — RELEE
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AER G- &R ()

7 H

HA

o~ ¥ R (PBP)

(—)

(=)

ENRER - PR BRNIE 223K E
iy R

Fir o L 31 BU(PBP) 5 52 16 — T F H &
Mz & EBNFNS D 7 ¥ R
BBl BdE RS HEMAR HFRA -
MERE AR ERERFWATE > -
JRAi % - EHSREEHR S - G RT E
MEE - RRWHALRERLTEE R
W% EMHEE— SR FHOELS
B & ARk &T 2 o S HT e
Rl ULEIA - B 46 k6

N AEERALE

(—)
(=)

()

REEFEXNEEAYNFELZHALAE
RTHAENAMZEH AL ZERE -
YA
AEFRRE=FFERALANNERE

RUAR/(BEFRARZ

A RE+TE)
ST CAFHEAREELARR 1
WL RBEREFREZFH SR ETHE
M2 A FHAILELRE FEEX
fie VAL G

t o AEREER

(=)

(=)

(=)

FIRRIRE BT L AENEF R RAE
iz R ARNERRN L6 =
WEFEREXFEHTELKE > AU
XNANERREESN - AT EFEZLRR
Ae A7 BT BB AT AR B AR AT o
YA
HNEREEE=HUKLAEAR/(FEFT
F+& LA &+8 XM
AHHENE)
=(H A2 A+ A& F R A
R A
AR RS GO 5 - R AT R T AR AL
R RTREAZRERZELE > TR
BAXMARWRARE  FHERE - £
TARXNPHEWAETRRALE  §|
RRARBER - F DR L0 RZRETE
gt BT RUAXARE - — KW
o NAREGERELIRAR2ULEAE -
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AR Ko H A T & SRR FRAE AL K

4.1 Rl EERES

4.1.1 JA I 7 &

BEE "AKR, (Project Risk) 21 ' EXTETWHRARET KT T
ZHF TTRERFE AT ERITR > EEBL HHERAMTE AR RE
Bzik, - BERRMHEBRIELL  ERGHHM LA ERLAXERRZA
B RERERL  ZXFAENHG IO LA A XL 7 AAEMLL -

4.1.2 FIg R 2 & H R

WERKEEGEHRELEH T FW R84 (Perception) ~ 48 ] B4R 47
(Propensity ) #ATJARRKATH o RIBRRITH - TETTR ARET F 07 # 2
— BB RE 5 — AW I B o R BB E B A o A i JEL R AT
BE—EHAARLBE FeRRERENTE MEEHBNZENE TS
— B R\ B A iy o R EIRIN(TR B B & (Risk Handling ) DA U 5 i
RE BN ARz MEERE N A AR ZRE -

A A £ B R K AR R IR U V] SEE R AR SR AT R P A 30 AR 3 b R B
BAMPEYERRVNRERWERETHE T WAEE 0y R & EE AR RS
T

— ~ B M & # (Risk Avoidance )

THHABRBRBRANES  ZHERBRENRE R BT RZREH
T HE BT BEREA B AREET - HRHHAEZ T AT H LHEFH
BRAWEe TEALBERNENFE AR EBEEE  LAZRBHER

BB E Rt R E % - DATER AR E £ W a2 -
— ~ A (Risk Transfer)

TERRBE FREREFRRRRRREN T ASEEARERE A RL e
R UBEKTRELAWRE L BBEFEARBELARER ELLANE
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REBHZFERME  LABIZTHIERBRAZLEZFN—REELNTE -
=~ A% (Risk Adaptation)

RAE A T EH RGBS 3 LR AR T B 2 BB E % Bl
] LU R RS A B 0 F BOR AR R TR iR 2 B K

M~ E 480 (Risk Diversification )

B ABOR R E R E B ERA Wt R E AR BB LR U
BREFRE-KHMELEZARGE ARA2BTRKRT THERAZE MKk
HE WA A FRE B Gk r X HE RS L REA > ETTR
SV HE VAR K o

4.1.3 JElg o =AM

WEREERWARTE AT AR BRAEY  —EARGER 7 —H
BEARGEAR - (ELSDERAANEAERGE ETHLZERETHME 2
RRFHAWEIR G — AT i BT EAMR A e ELALRTHRN
F B Rk AL B R R T A R UM (Systematic
Risk ) 3% AR (Market Risk) -7 7 #h A 2 ¥ % 38 % 7 b 70 4 #K o JE g -
Bz A F 4 A (Unsystematic Risk ) # JF w35 J& i ( Nonmarket Risk ) o 3
HIERME I R AR S SRR - Bl BGAEE  HREAE .. 5 OW
WEFHAFEF LA RMBMEE THHA L ALEESR - -TTAR AR EE
AEREP—BERZERBEEZTNHE o BEBKRAL BNERAETE
EBEWRMEBR. .. F BLREAFL4EEE LA ORESLLR -

BB 2 Rt E B2 R BR H AR E & o R IR - BT B R 3R

wh o dE— 5 W] DL AT R B T (] T R LR R B KD - A Ak B A SRR D R R
HIAR K - EHE PR AL E 6 B 08 R S S B e A B R o
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b

BEALP Lb %

AR T R~

b

i

"

T
=

I

414 Ao EEHR

EREBRENEBERBTWHEYN REE S L ERBEEARNEET K4
BEAGHAY BXREZENEERNE (RneBEMEME) > TAREHE
HEM T ERRMERN T REXRERFERST ) LARERREES 6
Al AR ERE - A E e B R R R PATH R E K Z ARt - £48
BB E T B ERHER - WEBFRFHEBERERNZ EARL I RFMEARA R

e H AR Z R -

DIARAE AL H & 2 B AR 43 16 3 SR AT © BAT 2 B B ot 1 S A B o 3R IR
Hz$x ML RNEREZM B SFFEEAE T F XA B oF i
B ¥ RAP 2 R 8RR E R Hdet W 2 LI 2 € & WA A B At
RED  FE—FERBHRBANN AR AT HERETTEMM UBREZ2

B A1 F A EA

T HTRB b R

4 s @R e
b -\r+ A s (@

& SR S
oy N R

S
b

=

BHEAREFZYEER LB ZMBE -
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WA PR R 2 R REH T X
ERHBE = FEBRANE + AREA

HeDUa ik sEE %ﬁ%%%%%ﬂﬁ%%%*i%%ﬁm’ﬁﬁ
M BEREAHBERNRH LTS

4.2 B EEE R E T AT

BEREWRUBBEARES BOT RXEREMAR TES AR RIRKEE
FoEMB BMBEREARETHWEAR KILZHMALEENE AR WT

1. B3 R B B

(1) FATeTAT Y IR
HARBAS EELE RO TNT W EIAT M 38 By 5T i 20 307 S 3%
ERFEL RS BEDEIS TN HEARE) BEHABATE
ZWEXTRBRM A STEAT R Z st -

(2) 15 H A
BHRAREEFHSEEFNEEE AR URKTHAERE EXRE
BRARBRERFREFHENRE TL BRARLARG FWERERY
BREE BT - MWEEMIzs AFEREEZNFHSHEE (DT
RARH SERER  FHERE) ARRARR > RE(LLEERTE
PR R

(3) KA
WEBEAWR R RN TATRRRANBE Bl RERERZ R EA
W BRBATHEZRERIESIBER LN E A - — B REX
AR BB SL  VT AR A R B AU BB Z AR SRR o

(4) BIZFJAf
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EHBBEEE T BFE R R g B % HRY R B &
HEZE BOT BX#EME  HREERETT S W AT B EERE
RAFREAG - BEEEARZEET U BER

(5) 4+ B

BEERETRESR—EULH AR T ERRTE ¥ LWHEYZ
BEEORHNII WA RXERABE G N EXRNRME S E R B4
bW u R R 3y R

2. it T4 B oy B IR

T B £ B e 52 TR\ S Ak A B SRR o 5% TRV L4 i T BT ok
5% TR\ S 5% T AE 18 A\ - e T o T e R A T AR R WU B B R BRI Y JE
BB IHAES TR - WREAXE(HHFATD)RITEACHAAER -
IMTEBBERANG  HERHENEREALE REETIRE FTRXAER
TR RS 7 AR B T o B R, o A K K% T " H04E A P s m e st
AL R st R - Bk RFF A TR W RIGZA (B 7] R iR B RIME X
BRKET T RESHHRE P

3. B B oy AL

(1) Mg A% A

MBETIHRNZEREREAR IR T EEALE L (Turnkey
Contract) > S HFH B I TREZBER NG E& ( IV&V, Independent
Verification and Validation) - F—fW KR TREZHE F# 4 I.CE.
(' Independent Checking Engineers ) # I.S.E. ( Independent Site
Engineers) W#st R AR IR X RAG R I —HREEILEN - &
EEEBNEA T aRRTELFHECWRRECUFABRRER
HARE - BRATIS SRR LW TR A S M V&Y - (& - I
&4 (Verification) ; ¥ & % 1E:%:% (Validation) o

(2) ZHEMR
EHARNEERERTAFABREERL aREENF S ER R
EETE REENREABE T RUERRHWE - LT 2RE#AE
HER
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* BEANMRBEENRAA -

x EARAHEN  BERINAEREASIREEEE  LFRHHEY
AR B R o

* BAHBERNRAASHZRERERME > BHNTEEE - db#
Zo RABREERARNTEZ HEERWERDE HALRERY
BENF|REE > BHEARYPNEEEELL o

(3) B M A T A

HBETWE > mEWEEHZ T RAIm, B (Cost Plus) &4 > i
By 6 4 52 2 BUR o B RARAE B B A ST E S8 AR A B R
AMEARAMELEWFETE SR 64K EE BOT ZXRERE
TERABXEAEBIRGBEREF - F—F W RELNELE L RER
AR ST B MR M B AR S R e iy AR R 2 IR AR
WEENS BEHEBRWEHLTES - Eiib > WEFATHT X231 %
LR EEER L LB RN L RBRHBORR B E MR AN
W > aw BB BT 495K B AN B R RS A o AR BRARAT E A Ay LR B
BWUEZBRHAEIZHA o

(4) Bt FE R IR

B R A 35 SR R B A ARIR B AR (R DL R BN o R - E A
UK JUT > BOF 5T B B B 98 R J5 44 oy P L b R Wit B 2% 5t 3 R
HHEs o b BT RIFA G ] Rl R B RS A RAERS - BEREAS
WEHEEHEVFIRTARNR 2 HBEAERALAE —RAGTELREH
Bl FrE e RBRESZHNER ERLFATWEE HAY
EHEETEEBRGHNETIZNEE N HEARETREEZNTT
BBBRZBR - BERTEGNBHSLNEERMESL UM
B o o T ok R SR UK R R B R R A R MR k2 3 4% Bl BOT m R
Kt R EERBBREEAFTR —RRALALERTELTE
BBRRAREWE R BRTEHLERER B L GERRI N &L=
THE > WHERFRZTATEERENER -

(5) T 3% B
B rE R R KR TR 0 A K R A T 3 4 (Take-or-Pay Contract)
% E 1 ¥4 (Throughput Contract) - f& 74 8 7 kR E BB
EETBRENERSMBN  EE—RNE: THEXZZETHETHIT &
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RBAETHENRKAM BT AFROAPTHERGLTRANEF -6
HEATEeHEEA (Trustee) Wskst > BEREENYNEFRAEN
BHeERN LHEEFAEXFEERMHEEA (BFHA) LABARGE -2
WEENNENBZRAEE BTN BEREMEATAZETE -

(6) &AXH A

FEENBNES T RBRREZ L MAFHZASERHMTTRAZHN
BASREINIMEAIY HEFERURRAMBE  REENFTAE
BREREL—EERIBEL BEEMM L RNHASRAZTLEFAN
EF (Reserve Account) W > BB BHA LKA - UIETHZE - 7—
BHTATHTER  FEERGEENFHZIRE L — B E D G HRAT
HEEFTHH)BLLEES o

RESHEAXRTRERZFHRMBAEZR BERMEAF L NRMER HR
TR BE G E R R & % o WAL A n o R BT AR B
FzaBEHmER RN TERE AR H A BT E /T - RAOBZ I A
W T awlE 4.2 % 2 g B R T a0 E 4.3 — AR R AR E T
R FtnE 4.4

wo% R & OB T

RoA W 4 K @& B4
+ 1 1 o % A
Hy ’ st & H &
J J i i ok l
xR Z %S & & W

Bl 4-2 RSB BEE MR E T
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o R M OB T

R AR BRRA CE TN FemE M &
T HIAF REIHE RERER RS 0% T ER
3T BEIRE | | TBELE | | tradyy | | BEK
EHE(E NERHBE | | REEBE | | TrpEax B EM
S HU & REREE BRERBR R T R BEM
TR RERBER FEAEBR BT NB P 454,
T MBI REZHE HANER BRBE A
HA#E H EHEXR Rz & R

RGPS REFH

Bl 4-3 RSB %R 2 AR E T
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4.3 BEEF RN 2R R

4.3.1 BB A AR Z R 3

¥R ECZ BB 7 B BRI WH AN R FRREBREANTET
BN KR AL R HRERRIR T EE— R E AT WHREK
AT~ AT BT OB R AR

* AL A ERREMES X

a4 MKk 8] % f 4

REBENENGZEERNFZ & | EAHE N EH MK
RREAAERDETERKRZLH |t EHALBRAEREY

BREM | poms . TRERKEARGE . | AAERERAE TR
2 -

RN RN VY LBEARGE RN L #

S BT AT 2 BB | B B A

o | B EREA DR | F RSB

BATHON > IR TR T F 2
Y KL BREHAERE
ek R

BE 7 BB 7 A TR | B A A A 2
ewr B |REERE A MR ARAE 2 | EME -

g ITERY HEARTALRE LY
R -

(1) ~ SR & 4 (Sensitivity Analysis)

BREAM T HELGHEETET  REE-—BRNZRNLY
DB ARNEBN 2R B LT ERNEFZ(W NPV)BHEZE - b
BREMMIAUGHPEELXAERNE TN EBRERRKNET -
MM EE BRI ER - R BT R B XAE A E B4

# (What-if Analysis) o
BREMMERZBAARMN - UBRBEETEZUHARENEZTZLDE
BE > UHREEWHESERT - TREPEAEUHZEERNZ > &
BREANCEDEFERBKZITERMBEZ  THERRBEARMGH
(EXCEL ~ LOTUS) - ¥t — 2B E 2B HBENEELLE

(2) ~ 3 4 # (Scenario Analysis)

WHRAMESMAG FBGE —RFATEXAELZRANERF - B
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BABHARRNRLHELE  wERkEy  RARKELRELR
BB RLBEFRATERFEWENER - ARFET T UEMS
REBHATERAEWRANER - RRKTEREAF LA S

B A RENERELLE  2EARRTARES -

AN T DV B R E 2 g iRl - R F H LB s E
WHS €% BBREBREM > URMELEZ TELEHAREANER
ZHERE  USHESHIZEWRBVERT2ET @ T E LB HER
BmEBuEs - ZEAREFEHMREZUZPE  FAoNME2B T2
BE#EE Az - ERHATEL T BRES ) BT BRE
R ZMBEELEY > R LA R HERABR L T -

(3) ~ FH F & # 4 M (Monte-Carlo Simulation)
FRHTBEBEIMBHRBALANBREZEES  UBH L IEE2 B DY
HitB BB E M ZENEE

HERZBEGFA T BT REREARREH—EHRARE P2 T E28

BHEHARFNERZBERE SERITRIRIN 0 - FoRA BT 2 W4
GYRTBNAFT2BANEE LRMEHETEGLHE -
Mz BB

NPV = Zn:[NPVi %P (NPV,)]

i=1

BHEZ2EY

o2=% [(NPVi NPV xP.(NPV, )]

i=1

432 4.42 FEmaER

AR E A —E 4 B R R (Default Risk Model, DRM) ff #% DRM ##¢ -
% BOT £HE X% AR S EEM AT & > %45 DRM B S B AT o
(—) DRM i E—FH AR R LR B H M HEY - BHTH BOT ELH 4R
o AR RENKIPERBZRG IR B G ZHG  FURLEH
FRE o ERBE REFHBATEEFTEAE - FH R B R RS
W E - 3 DU A AR 7 AR B 4l (Base Case) ©
(=)  DRM H#EF_SHABZEMFNABRIMEFREZTRFEZREY
BEEZIEHEHT - DAABREMMNMBELSIMEET - KRBT HT
HEF -
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PR R 1 S ET U — R E 2B % waBE TR

RYHEANNTRERELFANIALAE  BAZIA A EHFEE
TRBEHERY  HAEETRYHRAAERANRANDE - £57

fif B AR M7 3 > R PTSRE & F T H B  URE S E R AE A e

BEN LEURHBRRHFEET AT R 0T o

1. # B A 44Z (40 NPV~ IRR - ADSCR ~ATIE ~ AROA ~ AROE )

2. BIGRMEEF (BC P r~ 7y~ Gk OM~u, ~Op~Ry~Cp~ Ty

%)e

3. BREEFMBEEEREEZ (Ww—50% ~+50% -50% 2 ) -

4. FHHEEFEEHFZHEHARFIEREENDE - FLBREZEE
i B BOR AL BT EATHT o
BREGHBNFTEARS  ASAPWAF, X9 - A BEFMEHAZ
Pl effb Bl 5 F WBRZRE  APL ARG E T F BEAF 2
fedemr - ZRGHFEPIIARENLE (%) AF ZFEETFH
BALE (%)

5. WHBRUSNE  (EHHFN > KRB FRRHRERT -

+ DRM ##t % =5 B Afl F B2 R R L YR st ik £ 8 W

¥l mEBs I iEREGE £ - f| HHHES MRS

AR AR Z EEAREE

FrsB Rt 1R 2 B E Rt 2 —3% - §EMARRTHEELENH

AR E T HBCE T ERPGE S R B BT IR R AR - 3 DA

BT ARG ERARWVE  WRAMMNBRBEE EHAEARBRT R

2Z BT > RAAL A Eiw RS KPR ERKR - MR AF#

EZHE - BRBHAMMBERSREAAWT -

1. MAZRRGHERBEELBRER TR ZFEETFREH T &
Bl mERIEAFEE -

2. FHHEEFGETNEZME HAHEWTHFERXAT

CFOP, x P(CFOP, )+ CFPO , x P(CFPO , )+ CFPE , x P(CFPE ;)

E(CF)= P(CFOP, )+ P(CFPO , )+ P(CFPE ;)

X F E(CF) &3P FH 21 : CFOP, & X3P fh [ 7 &%
Bife : CFPE, %% 36 [ % A BU18 : CFPO, 2 % 37t [ F 5 7T #
1 P(CFOR) 4% 35 I F R4 B M B £ 2% ; PCFPE) A%
FHEEFREBMEE A ZME ; P(CFPO,) & &3t B F & 7 A 14
Bk ZME o
3. FAREMBHBARGEAKPERERLH  RAH - Tl
e L
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(m)»

4. FEARFEEFFELZHMZE HALWTHFERAT

Var(P1)=[ (PIOP;-PIPE;) /6]
o (P1)=v"[ (PIOP;-PIPE;) /6]

AF Var(Pl) Z75 R RE2EE o (PI) A R MEIHRIE
R £ ; PIOP 55 RePth i Z m L B ; PIPE %55 RePfh A2
whBE -

E(1,)= IOP, x P(IOP, )+ IPO, x P(IPO, )+ IPE, x P(IPE,)
| P(10P,)+ P(IPO, )+ P(IPE,)

K E(PI,) 2% 353 ML 18 PIOP, % %375 4518 % &
{t; PIPE, A& th A B8 PIPO, A& IS AL fl o
P(PIOR) & %37 th 45 12 R 4 B E % & 2 M % + P(PIPE,) % %3¢ 4
FERABRMBELEZME  P(PIPO) A&t B R TR EHEL
ZHE o
DRM ## %t IR AT HBHFEREE AKX EEEHEE
Freg R~ BEHRTE 22 R a2 —R - T &F R ALBEAR AR
REBRBEE AN —BREZTE - ZRTEFTFNERTER KR
BB FHEGERAEANBE T HH - EAMEFERE - M EHR
XEERBRE R R RERY - A AR ES 1 E#REERA
HEHHBWARE A L WEEXRSE D ARL RIS B ERERETE
BRIREZE WRERKMMERTE LG22 [0,1] Z A
B BMHAEBENBETEAREME R R B HETEE T
R AR o
— MR EFY B EL BB H T — 4% (Uniform
Distribution ) ~ = & & 4~ f& ( Triangular Distribution ) - 3% & 4
( Exponential Distribution )~ & &4 (Normal Distribution) # 8 4
#i (Beta Distribution) % - A AR FERFE LT HRIE > 2 &
HAAWT o
1. HBERFTHERBEBER AN AL TEE TFRELE =&
B R TRERLZES -
2. HELZFEETAHBEIREABEIHBI AR - AHAERK T &L
o HBEFERY (PDF) R A4 EE (COF) T Aiw -
HRAMMME T E R (PDF)

~O<X <

1 - (x—p)’
f(X)—Gﬂexp{ = }
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L‘

wRa Rt mE (CDF)

z 1 -(x=p)°
fqm:Lazﬂw{ 202:PX ~0<Z <o

3. F K @Risk for Excel #x# sk M ALB - RTFE LT E FZ 2B EL
HEFEEAEHETZME -

4, RPEBEMEHNTIEED B%EOKETHELERARK
(BY A5 3 K B) ©

5. WMEFERFAKEMZMEEFETFESKFPEHAZME -

6. EEHBEMEASNKIGERENEME FEEL -

(L) DRM HBEATHA/MARERENBRIRERAEHNBRE RS04
o
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5 BRZ T &-FBEH M

5.1 A0 BB 4
BEBEFARRBGANI AN BB TR B = REERAEF RS RAH 2
B BEMBY - —MHGAEACSUTEAZRZHRE
(=) EAERESBRE  B-—FEARRRFEERLAGTLELZY

B HXZARAME BRI R b R E G F AT AABIRFH
WMEEE  HEREHMM Lt (TF EikE  HELKRE  BEF
BEE S BANRER) THE FERBNFEFRERRE 18 &
B Fl 4 R) % -
(=) B
1L RAGE:FFZRABEGEIABERT B RALHE X
BEXERH RAANBRFEMET TRREFREIMMAT
RRK
2. BEHZBREMAMGE  ERBE TR LN EERS A
EEEBN ~ B BRASEIRRZ XN - BEI B RN;
A B AW e 8 B ZRA . BEEERN S SERARES
JRK
(2) HE2REM : HRESRFERN R HeREXR FFHALREX -
(m)  FERZFME
1L "EAs  CHEAHEEMT(EHE)  BERBAONCERE
WE R E B EBY ERFER)RBESTETTEIMN(DF
HELE S FEREER) - GRIRER—FTIEERAEH)
2. FEMRGZ: BELRALZ HEXRZREMRE -

HERN G EARSUTERS 2 H k515253 % e
%k 51 EABRELEHR

EABERABY A
—  FEE A
i 5 FEEEFERNEE  BSHRHREEY -
L BRAKBERFRE -
CE BB e AR R
HAa & HHAHENEREE -
ZCAEBKEREWEE | BFAABKREANFEEE -
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~ BLE R A

BRHZERNEXEHRE AR

=ARTIRE

C H At

TELIRE FRBEIALAE
RELAE GREERE RS
FAEREE GHERREEREE
R E EEBERNAEE
S ARGRNERAATAE  AEFAE AT
isEE S~ & o HR AR B KR A -
5B B R RIS -
T ERE
FE R R BRI AR R -
FERE R U -
o A EEMERRRERI B REAhL R
REWR %R BER A ESRE R P AL -
Al G B B -
% 528 B A
A T
C REGEE BTN R E R AT -
R AR -
—CHEHBEBAK
STBATERA | La BT  BEE AR -
ARE AR RN | et RARNZHARR BRENL  GEL
Jrge JOE A1 R B -
TRELE BaRI AL — R RER  BWEAK K
Rk HRETEEEER  SEAFEAE -
ERBMARAA | RAHFE L [ % 8 2ALG -

% 53 BB AM-BEH kB HAAMGER

H H L
— BERBBRA
BEEN S BTSRRI R R
CE RS AREFLEEEN—VIMBER BHEKER
BER BERAS -
B R RAEREELTEE RERRERBMEA - AT
LAX BB RE BREWAEBE R SRR
REBERAE
2L N
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EREERAN HEARTR  FBEEZ KRR Al ER
BN REEREEEWHTZ -

BeRBUANARES  wBeREa A= B B#LIEFEN
E VO REER FESKE  SRABEEFFEAN-

CE RNNERIL ON ICE RN~ AR ~ Bl (M A Bt R
FRRI RO T35 R - 30 R E ARG H 09 30 2k
ERAEER B ENTWIERRPHEE) -

5.2 EARBEKZEHRH

HAPERBHNERES  BAREES  RRAMBR  RAEF - AR
FHUANRBEBREENCEEDERHRMEWEERE WU LFH L H
FEGRRTHEEN  EHHFEAGHARBANZEN  WHFMEN
LA HSBETHEARIBAN N LR AR Hikwfl B HR T
BRSSP AR AENER - ZRATERBAL IR TN EZHZH
AT
1.8
AFHE P A R 2 305 o BhER (B4 R SURT #1002 R Y B
(DERFH : HRFHH4F
QEEFH : BEFHEES FHRHEEF 30F > 51 26 F -

* 5-4 FthE AT

F il 4 5 B %6 & HRER
BRAEEH 83 4 87 %
EEFEEH 88 £ 114 %
HEEH 83 4
2~ BlEEH
AFESFHNZZARLHEM  WERBEPRER > MUEF2LHE

3 HEBHERE
MEFTRREEFRATNBETF L2 FHELYEREFHFEEEY
#160%;: MBRe "HULBERRHRFTE L2 KIMEZ  FIHH
BEMELRENTH 2%UT(RERIE - RRZMQUE) - At
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Z— W8 Lk X D& 4 3.5%% K o
A BERBEHRREAERE SRA

()& K44
KiE TRERMBENKLEZEEGHKER ) FLEAT > BRHEE
THBBHEREL AN T0%  HRAHEERINETRBE LA
30% -

QRQEAEREEHAR
CHERESRAWMHT T EREHEARE E 717 % (Capital Asset
Pricing Model ; CAPM) k& fig # 74 A 2 fim JEL I 2 B % 42 5 72 6% | CAPM
EETT R Er  HEHNWASKRREEME)T 7RG - Kt EX
H 32 F & ok B #H B % (MARR)13.5% o

5 BE et

VEEfE: KAFEUREREFNE OELAMNLIHE -

Q@ EHR: BEHRA2LFE VTR A9 F  ERAMAKREKEH
XAME BT HESS HEERBY —F1 K&K 125 F9%
B o

6 s tENHAE

R A SF 35 % 4 i A (Weighted Average Cost of Capital ; WACC) z 3t %

BATEARTFEZHHAE > AU ERFNMEFRNTHEEE AR

iR EMEHEH E L ATH BB E 288 - 5t H A K& WACC = Wex

Kg x (1-T) + Wex K ; H &

Wq : Rk % 8 (Debit Weight) - B &% & &5 448 & Z 1L

We = 1 % % 4% #(Capital Weight) - BI B HH# £ E £ 4LE 2 Z LH

Ka : @& F

Ke: #i % &FE RMB =

T: Fifaf %

AitE 2 WACCHEWT :
* 55 mETHELRATTER
% & RIF REEEBRAR | BESLELP | HEMEEERE
HRE s 29.25% 30% 8.775%
BLEE & 9% x(1-25%) 70% 4.725 %
L 100% 13.5%
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TN BEHRE
REXMNEF T HRZAE  EXRERFARENS  RETHEIREH
ZhH XEXREETEGAE  BXEATHHERE > R EEHRE
RZRHE > AEHREASRTEXHRHE -

8 BRAEXMHE
ATHERRBFRENEXMEARNMES 25% ; AEREBFEF =1
HZHE > RABBERMSRERALERABEERT RN LE
B mRUEFHR  AWENEXZHAER -

9 T EAH

AFEZEXAERAERERFFTERTA > LRETBUIEE LB N Z
Bl € Em R Bk it R IR o B AR £ R BOT 7 4T > KA
ERRFHMERS  FHEHEXTEREMSBERT > AAFEE
XEEMA LN EFREBAHHAERFRE > A HFEEFRAN
EFER - A ERFEXEERAWAF IR R BHFEXFRERHE
EFRGREE -
e bWy AFERBANARATNBZEASBERIAAWT X

*k 56 B ELLFESRETEER

ERSH 4 El R R
—FEEH | EEFRMEF | 4 KRBt E 2B -
#
BETIEF |26
#
—EEBRE S 2ZITHIE L3R R BE804E = R E934E Frfik =
3.5% BT ULEY - P A2% A - RS ERL

3.5% % & WIKE -

=M% 25% AXERERAALES BB ELZHELR
FRENEXZIEM
M EeAH | BHE S RTEFERMS B2 FBEERHET -
30%
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EARBY e H & R
BERHESMRAE| RAEN20FHARANEw EAKRGEH -
BB
70%
BAANFE 9% i
ERAM | 9 I BEAHANE -
B |12 | BT REFECHEERELAN - ©
o HE 13.5% Dm0 % & ik (WACC) Z473 %
ACHERE | FTEFRX RUAKRFTET K
HERME FEZKREEME
FEMASFR (RETBIEMZ "TEEEEMAFHRR A
% o
BfE o il 4 IR R i B 2 (R AE o

RS E 2R IR R BT A - TR AR R B ROR G

HREEFENT X
F 57 B an s M da 1E R &
W HEEE & EREE
myre. EEHMz#HERANBEE G |l SLR>=1  FELaMENR
n DEZHM 2 2R SN FEAS |l O<SLR<1 > HETLELY
(StR) it
M BERZHLFRANFTHEREL |l NPV>=0- ZF4T31 %
(NPV) ZH Ml rRGTEZHERR - B \PN<O: T 4Tt &
BH A0 2 HE > Ak | M IRR=HELELHA > XT3
WEHE R | T ERB R AR KRN0 THET4T o
(IRR) B IRR<zHEMEERA - X7
FEMEANR0 - FHETIAT o
A R ﬂiﬁéiﬂﬁzi}ﬁ)\fﬁfﬁ%w%ﬁ‘é&’éﬁﬁ W P>l AF47HE -
P) 4%;% : EP‘Z%&)\—QEEEZQFE W PI<l: HETFT4 o
ABARHEERN
W PB<HAXLFERER 3t &
ER & 3 S35 ELHE LA S = AT e
(PB) PHEAEHBBEEEFZER B P> AAEKER 8
AT -
WD PB<H ZXERER - 5t &
FREBER | gom amm mgies = AT
(DPB) PHEAEHBABEEFZER B DPB>¥ %7 F &R 3+ &
T AT
MEEHMHE | HRFNRUE EAFLILE B ROASELFH E 4T o
(ROA) B ROA<EXFH - -tETH
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FAEE E 2 & AR
47 o
5 30 ) MBFAGRUNLARAER RKL |l ROE>EZ T FHEWIT o
(ROE) 8 % % P e 8 45 Yy S e & B ROE<E %P3 tEFT
47 o
FTHEZMAWERIHE R ERAZ 4 | M DSCR>1 - 3+ Z & ik #
AEGELE | BRUBRSEEAHEZHBERALEANE | F FETT
(DSCR) B DSCR<1: st EE KA AN
£ FETA4 -

R AT B BT 33 A B DR B A B ST :‘%;IETZ TTEEGERAE
BK T ‘
(TIE) B TIE<2: #HEM@EFEGRNE

HETT

BEFTEEA R HAEEHRB R (ROA)

KA BXTHEEEEMBEMEEGLR) -
BEFERERBAMN FHMANPY) - WHHM ERR) A E P - ERER
(PB) - 7 3 [l 4 R (DPB) -

H 3 #. 8 % (ROE) -

BEFERETITATH: 2FMHHELPI(DSCR) - 2 FF AR EEH(TIE) -
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5.3 M#E &%

15 S B AT S B A 2 B o B 5- 1P
—LAREREE  HE - HARAMTE

— 2.0 B #F
—1LAEE —— 3. THAET  BF  RRRINE
(=24 — AR F

(BEHAH T SBEYEIEE
— T HE R
— 8 BEA K RE R

—1MBEERNEE AT FRARMNE
—2.EF

—3. LT K ABRASNE

— L@t BE  CAMBUNEESEREMNE (S IEAR
EBEE)

(BWMF & 5. RN E

Retmmsct) |—6.REAXREH

— 7. RE R ERBE

e EAVEEE ¢

FOE R A T2RERKR [ 2HMAGEER [T2HERER

(e — 18 = B1E ¥ (TREFE) HEMET 3 HBHMERES R

& ALAR) ~ A BEERER T ZHER
=5 ME PR EBHZEXE

FLABEIRRAR(CHRIRE  #54F
B)
— LIBITHREEE
— 2. IREER
— 3. IfEEEE 2HBIERAR S MENREXEEHE
KEH %
L AR B
— 4. 2t E A — 5.2 RIT LM F
— 6. IRERE
— 3. IREEHE
— A ERAEE

— 5.l TH R A &

— 3.7 &
—ABERBERA(LEMBEEXREERBRF)

5-1 BH R ALEE
WBAHBER  EEBBREZLH LA EWKRS8~5-12 - HF K5-8H B FLRA

o R5-9AHBZMzHERE - R5-10~-5-124 LB M2 RN\ - KAHKZ
EAMN > Fh UL E5-8~5-121F & 4 M B3E 4 -
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* 5-8 MBI EANFHMEARA(E HEK)

HH ¥—4 ¥4 $=4 ks RS X% | FEF | FN\F | FAE | F+F &3t
+EIA 2,969 6,696 8,478 9,568 5,949 1,109 34,769
IR 2,967 2,295 10,353 27,368/ 55,632| 39,870| 29,001| 13,945 181,431
BEIR 50 31 6,242 7,249 4,091 4,373 22,036
B3I 48 198 562 929 939 784 3,460
AT 367 99 1,102 2,010 2,406 2,331 8,315
BEIR 552 190 2,577 4,346 4,014 2,576 14,255
FHIAE 352 95 1,057 1,927 2,306 2,234 7,971
HERAE 2,967 2,295 14,691 34,677| 75,650, 65,899 48,706 27,352| 272,237
QB E 233 241 249 258 268 1,249
Ha¥E 9,309 9,309
L8 37,028 37,028
IRHEE 95 391 7,345 13,156 14,338 9,683 8,944 1,960 55,912
BERET 9,125 533 8,361 7,044 3,642 4,285 5,020 5,020 6,290 2,447 51,767
FEHE 28,004 30,414 2,657 4,420 65,495
a3t 9,125 533 48,969 40,385 28,584| 52,376| 95,276] 80,602 68,360 68,787 492,997

HHARR: $3 %

11000 - THEBEFME L  BRTMBEAT -
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* 59 BRAKTELIFHREHALRE(EHEN) - £EH

$—% | =% | =% | ¥WF | FHF | F-% | FEF | EN\F | FAF | F+F il
HERN
B (44 69.74%) 9,125 552| 52,457 44,776] 32,801| 62,206 81,678 283,595
iR 3% (#4 30.26%2 23.22%) 8,220 23812] 20,002 21,769 74,712
44T & 2 (42 30.26% % 76.78%) 27,211| 78,737| 69,115 71,981| 247,043
HERN AT 9,125 552| 52,457| 44,776| 32,801| 62,206 117,119| 102,548| 90,017| 93,750/ 605,350
H AR
EARE
TEIAE 2,969 6,696 8,478 9,568 5,949 1,109| 34,769
BRI 2,967 2,295| 10,353| 27,368| 55,632| 39,870| 29,001| 13,945 181,431
B T 50 31 6,242 7,249 4,091 4,373| 22,036
kTR 48 198 562 929 939 784 3,460
EH T AR 367 99 1,102 2,010 2,406 2,331 8,315
MEIE 552 190 2,577 4,346 4,014 2,576| 14,255
AR R EEEH 352 95 1,057 1,927 2,306 2,234 7,971
R 233 241 249 258 268 1,249
HaHF 9,309 9,309
EH 8,944| 37,028 45,972
BHE 95 301 7,345 13,156| 14,338 9,683 6,290 1,960, 53,258
IARAFZFRERE 9,125 533 8,361 7,044 3,642 4,285 5,020 5,020 4,420 2,447| 49,897
iy 28,004( " 30,414 2,657 61,075
EARE A5t 9,125 533| 48,969 40,385 28,584 52,376/ 95,276/ 80,602 68,360 68,787| 492,997
HE B 19 3,488 4,391 4,217 9,830| 21,843| 21,946 21,657| 24,963| 112,353
HENF LR A 9,125 552| 52,457 44,776 32,801| 62,206 117,119| 102,548/ 90,017| 93,750/ 605,350
HHAAE KA R
Re#iR
FEEHR 0 1,497 5,827 9,628| 13,587| 27,175
HeRBXH 9,125 552| 52,457| 44,776| 32,801 62,206| 118,615| 108,375| 99,646| 107,337| 632,524
HERRE 0 0 0 0 0 0| -9,726| -29,639| -30,530| -35,356 '105'2?

BHARE: 3% 1999 "HEREFME, > ERXMEENF -
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* 510 HRBHEFENFHEEHSREE HER) - TEH(—)

HERN ¥—4F ¥ 4F $=4F ks $HEF %N R %\ %L %+

PN 52,265 54,691 57,223 59,982 62,740 65,499 68,420 71,340 74,261 77,181

R A% &

RATE K

HEeERNAE 52,265 54,691 57,223 59,982 62,740 65,499 68,420 71,340 74,261 77,181
B RA

fE IR 2,598 2,912 3,227| 3,541.20| 3,855.60 4,170 4,365 4,560 4,754 4,949

M5 S K Bk 1,476 3,110 3,463 3,098.33 2,733.67 2,369 2,498.40 2,628 2,757 2,887

R T 806 904 1,084 1,283 1,437 1,294|  1,354.60 1,415 1,476 1,536

BT 4,032 4,324 4,990 5,888 6,766 5,490/  5,988.60 6,487 6,986 7,484
RN

B

AR

PRk R E S 4
BB RS 8,912 11,250 12;763 13,810 14,793 13,323 14,206 15,090 15,973 16,857
& 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178
PBIT(# 71 & 71 £ #) 23,175 23,263 24,281 25,993 27,769 31,998 34,035 36,072 38,109 40,146
BHRARERF R 31,161 31,161 31,161 31,161 31,161 31,161 31,161 31,161 31,161 31,161

Re#iE 13,958 14,726 15,536 16,390 17,291 18,243 19,246 20,304 21,421 22,599

TNEEHR 17,203 16,435 15,625 14,771 13,869 12,918 11,915 10,856 9,740 8,562
Fi 4541 0 0 0 0 0 0 8,951 9,871 10,805 11,755
& 3 F 5,972 6,828 8,656 11,222 13,900 19,079 13,169 15,345 17,564 19,830
HeRRE 12,192 12,281 13,299 15,010 16,787 21,015 14,101 15,219 16,321 17,409
FHRIR: %% 2000 "HEFEFME,  ERXLEFEANF -
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* 5-11 GRBHAENFHELEHSAE(FHER - 2EH(E)

HERN $+—% |$+=F |F+=F |F+WFE |F+HEFE |F+-F (FTHEFE (FHN\FE  (FTAEFE  |(F-THF

L ON 80,102 83,932 87,762 91,593 95,423 99,253 103,083 106,913 110,744 114,574

R A% E

|ATEK

HERNEF 80,102 83,932 87,762 91,593 95,423 99,253| 103,083| 106,913| 110,744| 114,574
HeRE

G/ 5,144/ 5,390.00| 5,636.00 5,882.00 6,128.00 6,374.00 6,620.00| 6,866.00 7,112.00|  7,358.00

MBS R 3,016 3,160.20 3,304.40 3,448.60|  3,592.80 3,737.00 3,881.20| 4,025.40| 4,169.60| 4,313.80

FEHEMBEFT 1,597| 1,673.30| 1,749.60| 1,825.90| 1,902.20| 1,978.50| 2,054.80| 2,131.10| 2,207.40| 2,283.70

BBy T 7,983 8,364.70|  8,746.40| 9,128.10| 9,509.80|  9,891.50| 10,273.20| 10,654.90| 11,036.60| 11,418.30
FERAR

HH

AR

PR E B
EEBBERAEE 17,740 18,588 19,436 20,285 21,133 21,981 22,829 23,677 24,526 25,374
T E 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178 20,178
PBIT(#i 7 & 71 & #) 42,184 45,166 48,148 51,130 54,112 57,094 60,076 63,058 66,040 69,022
BRXAERF R 31,161 31,161 31,161 31,161 31,161

ReWiE 23,842 25,154 26,537 27,997 29,536

FEER 7,319 6,007 4,624 3,164 1,625
Fr 3 4%, 12,721 13,986 15,269 16,571 17,893 19,236 20,173 21,110 22,047 22,984
4% 3 F 22,144 25,172 28,255 31,394 34,594 37,858 39,903 41,948 43,993 46,038
HeRRE 18,480 20,197 21,896 23,576 25,236 58,036 60,081 62,126 64,171 66,216
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N 118,404 123,766 129,127 134,489 139,850 145,212 150,573 155,935 161,296 166,658
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ek R B E I A
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HeRRE 68,261 71,123 73,986 76,848 79,711 73,133 75,996 78,858 91,161 94,023
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Fit Results.
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Fit 1: Linear

Equation Y = 53862.46519 * X - 4762.066723
Number of data points used = 11

Average X = 0.5

Average Y = 22169.2

Residual sum of squares = 1.89424E-021
Regression sum of squares = 3.19128E+009
Coef of determination, R-squared = 1

Residual mean square, sigma-hat-sq'd = 2.10472E-022
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5-19 BUR i & Hh(Q) S5t & NPV [ 5 X 52 [ 7

Fit Results

Fit 1: Linear

Equation Y = 0.08195514696 * X + 0.1011481219
Number of data points used = 11

Average X = 0.5

Average Y = 0.142126

Residual sum of squares = 0.00013773
Regression sum of squares = 0.00738831

Coef of determination, R-squared = 0.9817

Residual mean square, sigma-hat-sq'd = 1.53033E-005

02 —

IRR-R.

9(%)

5-20 BURF i F H(9) & IRR B i N EE B

Fit Results,

Fit 1: Linear

Equation Y = 0.07333859408 * X + 0.5794077973
Number of data points used = 11

Average X = 0.5

Average Y = 0.616077

Residual sum of squares = 2.60396E-007
Regression sum of squares = 0.0059164

Coef of determination, R-squared = 0.999956

Residual mean square, sigma-hat-sq'd = 2.89329E-008
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Fit Results,

Fit 1: Linear

Equation Y = 0.7555268505 * X + 1.510610075
Number of data points used = 11

Average X = 0.5

Average Y = 1.88837

Residual sum of squares = 0.00791555
Regression sum of squares = 0.627903

Coef of determination, R-squared = 0.987551

Residual mean square, sigma-hat-sq'd = 0.000879505

24 —

DSCR-R

14
I I

0 0.2 0.4 0.6 0.8 1
9(%)
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Fit Results,

Fit 1: Linear

Equation Y = 2.369278425 * X + 1.349259797
Number of data points used = 11

Average X = 0.5

Average Y = 2.5339

Residual sum of squares = 0.0778419
Regression sum of squares = 6.17483

Coef of determination, R-squared = 0.987551

Residual mean square, sigma-hat-sq'd = 0.0086491
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7. ADSCRIRREZEFHHA A LP FRMERERREE Ly

W F AR BV IRREAEZRE (IRREERKL) EHmtaR X
KGR EE R RERE L yop o BEH B BT UL DSCR 14 % B AZ %% (DSCR
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(1).
2).

3).
(4).

(5).

Fit Results,

Fit 1: Linear

Equation Y = -15441.9505 * X + 28101.91321
Number of data points used = 11

Average X = 0.5

Average Y = 20380.9

Residual sum of squares = 3.64973E-021
Regression sum of squares = 2.62299E+008

Coef of determination, R-squared = 1
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Fit Results, 0.15 —
Fit 1: Linear

Equation Y = -0.03731011035 * X + 0.1515054873
Number of data points used = 7 014 —
Average X = 0.5
Average Y = 0.13285
Residual sum of squares = 1.32715E-005 013 —
Regression sum of squares = 0.000389772

Coef of determination, R-squared = 0.967072

Residual mean square, sigma-hat-sq'd = 2.65429E-006 012 ‘ ‘ |
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Fit Results, Fit 1: Linear 08 —
Equation Y = 0.2528927954 * X + 0.5402869921

Number of data points used = 11

Average X = 0.5 07 —

Average Y = 0.666733

SER-R
I

Residual sum of squares = 1.72522E-005
Regression sum of squares = 0.0703502 0.6 —
Coef of determination, R-squared = 0.999755

Residual mean square, sigma-hat-sq'd = 1.91691E-006
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Fit Results, 5
Fit 3: Linear i
Equation Y = 6.016102493 * X - 0.1758553036
Number of data points used = 5

Average X = 0.5

o
fom
Average Y = 2.8322 e
Residual sum of squares = 0.230629 i
Regression sum of squares = 3.61935 27
Coef of determination, R-squared = 0.940096 7
Residual mean square, sigma-hat-sq'd = 0.0768765 1 ‘ ‘ ‘ ‘ |
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Fit Results,

Fit 1: Linear

Equation Y = 18.86606919 * X - 3.939375589
Number of data points used = 5

Average X = 0.5

Average Y = 5.49366

Residual sum of squares = 2.26802
Regression sum of squares = 35.5929

Coef of determination, R-squared = 0.940096

Residual mean square, sigma-hat-sg'd = 0.756007
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Fit Results, Fit 1: Linear

Equation Y = -0.001230286496 * X + 0.06746527545
Number of data points used = 11

Average X = 0.5

Average Y = 0.0668501

Residual sum of squares = 4.36522E-033

Regression sum of squares = 1.66497E-006

Coef of determination, R-squared = 1

Residual mean square, sigma-hat-sq'd = 4.85025E-034
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Fit Results, Fit 1: Linear

Equation Y = -0.4559718406 * X + 0.4615551422
Number of data points used = 5

Average X = 0.5

Average Y = 0.233569

Residual sum of squares = 0.00132483
Regression sum of squares = 0.020791

Coef of determination, R-squared = 0.940096

Residual mean square, sigma-hat-sq'd = 0.00044161
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