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Abstract

The discount rate is one of the most important factors to establish the
capital budgeting of public infrastructure investment project. It usually takes
the gauge of the self-liquidation ability and BOT privatization feasibility for
considerations. However, the related executive institutions frequently employ
different evaluation methods to calculate the discount rate and so that different
discount rates are applied for different infrastructure investment projects. The
regulators wish to have objective evaluation criterion to assess the projects.
Therefore, it is necessary to have an objective evaluation process of the
discount rate for the public infrastructure capital budgeting relating to the

market interest rate level.

The public infrastructure investments are classified into three types in this
study by their performance characteristics. The first type is the infrastructure
investment plans that are full of social economic benefits but lack of financial
benefits. They must be totally financing from governments. It is called the
social economic benefits type. The second type is the projects that could
internalize the external benefits by users’ payments, i.e., the self-liquidated
ones. It is called the revenue dependent type. The third type is the
infrastructure projects that provide services to the public and might collect the

payments through nonprofit organizations. it is called the not-for-profit type.

It is intended to establish the objective assessment processes of the
reasonable discount rate for the capital budgeting of public infrastructure
investment concerning the investment risk characteristics and capital intensity
of the aforementioned three types. The discount rate developed is based on
the industry factor and is estimated by applying different representative
indicators. Both the risk characteristics and the proper range are concerned.
However, the public infrastructure investments are composed of a lot of
different projects. For example, the track transportation and ports are beionged
to traffic infrastructure, but they are quite different in the demands of location
and capital requirements. The estimated discount rates for these two
infrastructures  are similar since different factors are concerned

simultaneously.
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It is proposed that the minimum required rate of return by the market
investors based on the risk characteristics of the projects, the cost of capital,
must be reflected during the assessment process of the financial benefits and
the self-liquidated rates. It is required that the assessment process must be
fully disclosed in the proposals in order to express the recognition of the
investment risk and the ability of adaptability by the investors. The
reasonableness could be evaluated by the related executive institutions based

on the estimated range developed by the study.

Keywords: discount rate, public infrastructure project, investment risk.
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HEBR)

%22 fiEREasSfz M E SR EREEeR

B %
Mg
g AAA AA A BBB BB B
T7 £ HA P
5 year 047 0.51 0.69 1.11 2.08 2.91
10 year 0.45 0.54 0.63 1.14 2.55 3.67
15 year 0.56 0.61 0.76 1.29 2.51 3.71
20 year 0.62 0.68 0.92 1.36 2.51 3.93

FHAR  AREERA HWHENN 1999 £6 A FH -

B AT ARAZHAEFEA T
1 dmt A AMMAR GG A TN E A ERMaRKRNFOH
R

2. 485N A 2R RI fst & A AR ST R AR A B A0 BB
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WHAAERHEARERINPHERGCFRBET LU E - AN A AT
PRk EEE C RAERFAEHEESFEERET F KX 0 BERB LM

E

BIEHRTZTLRAANN A Bit W RF2FHBRY  BTH
BEETTTRPTSRIHERETRAMNALCRAEET LR AB IR
EoURBBEEENBELE AT T ER 2 > BRIGMERREST
HELAA ZEEHVUEIIMBEALERLAMETHTHUARIETARS
MAE AR EARATRARTRATHHN LA EARZROBRTRA(K
HRALESTRMETLHE)ZMAE ShRHFNIHELERLEE BHLd
BRETTRMATEHEDHRABETEHNHMB A B ISR EHLE -
Bt AARHETHELCELXLERIHAEL D "HAT LW EHLT
ERAAR)aFELLEE2HEHEL RIS H(T-RE),) -

(ZVREAREBEN IR EZ LY
4 8 McDonald(1999)32 i &4 X, 1A v 177 1 ) A% %48 % #2255 3814 (NPVE)
ZHACAEBE ) THHRMERNCL RN E 245M &£ L a7 (Project
Financing)4#i4 - @R A HE 2 KRBT A BHZEHET—ER A - A NPVE 7
FoT A
NPVE = [ ATCF(1ye™ di+ ATER ™ — Ely.coveviosrierecn (7)

A w5 08 TRASBFLENM  05R8 T Aseheda  ATCF(f)
REATHENBHLERMARAH I VR EPEEHIHNERLAE y AH
BEEERA ATER AR AMAHBRRESMETANETARSAE El £
BHNEZRREERARE - AA(TNE—BAEUTE-— T TR S

ATCF()=0-ty X(t)+c-B-C[T-1~-t)»M-C-71(M) ... (8)
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Tz afef] iIMBEHEBRETZMNE ANERIEE RHRAMEIQMEEMR
et MegdR B o @i PERTHEME > L EHLHMARBAIRR
g3 @i HMuaAIdMBTEE A() > L ERED & AL RBE R BN
F B REz M-

MR ERRE R REAMESANTARSHES

ATER=NSP=M-C=T-(NSP~C+B-C)eeereirreriiiiiiiaiein, (9)

He - NSPREHFMSAMELARSRE (M -O)RAHFHHGRM

B fiEBRELE . (INSP-C+B-CYMATEARTZEARAFFREMRE -

Bk O NBREHEzRAHEIRTRAELTRES !
ET = (L= MY C oo, (10)

45 b 2888 > B 42y $i{objective function)Bp & NPVE z & X4t » &7
B R 2 (decision variable) : T A B M o - PEEMA(F.OC )T ¢
ANPVE 1AM =0= [ ~(1= )i C+ M -C /'y e dt=C ™ +C
=~ (=DM Y [ di - e+ (1)
= (1A= i+ M- Y- T+ (1-e™)
B = P 15 44(S.0.C.) : dPNPVE/AM? < O + 484 McDonald(1999)4 & /M %
I m 2 a dAHAME > 20 IM eE ST R R SRR -
it TR ABK oM T REHEZRBATALHLE M !

M e T D) e (12)

WR(12)F AT E B MANC) 2R ERTEHHR
R R — 31 Z BURM 0 R S SRS B8] & Bl & M A ARAT AR A A
o AR M AT B R 698 2 60 BB A BN AP (R B 48 B Ao 0 BLBE 0 1T R MR
HAIT 3 /0B AR HR > ARRAREMBRM -5 2 MEAOFHER
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o RBETRLHYATAT BRI EMAV) 206 Rox il T35 57
HEMAEYHT  FETABEMLS  BHREREA T KOS O R EH K
HATHARSG B - SHERARMEALBATRAHETN G ST BB
2RI G RIRAB R A8 5 4R T S EmARE AR AR R A0 B KR RAT
B AR B -

F-F @ EEEHmEABRELEAAAHEREERATEHIR)EREHE
BEEPIA LM RR  ERE T &R RS FAFITE A 618
Ao 38 Ao+ B & Miller & Modigliani(1963)£7 42 & &3 MM's Proposition Il : & & fi
bR BT LERBMER G BARTH ELRTAMEASTY
AR A(Rasse) E R E R ABBG UL RH ALY > Rasset A

Rasset= RoX(D/ V) + REX(E/ V)., (13)
At RoAafABemA(AALR@) A ) Re AR ET AR AL
EQ) Xy EGREALABAMBHABRBETHERAGEET2AAL) Dt
EsRAEARERAERRETITHEE VARAH EXSUBA(ADAE
ZHA) Bt FHwHBERSN  RESEOBEETERA  TEHARARA
HEBRETRAZHEABELT -

Re = Rasset H{D/E)*(Rasset= RD): veveveieeieieeieeieee e, (14)
BNARARHEERHAH L LEROERTHAEFG ENFRAERTZT2F
AEEARRBHE S L ARBEREMEEANG L S EFHH I LEREEZH
BAEREHBRLERE - B0 WER I REREBERAT LR H I~
THETRT - 2L ABRBFEORERM S EMMEE M BELT ALAKAR
EHETRETOCRAHEAABBIH RIRITREHBH LG FES WA
FeaA FOABMERMESRT AL A REREZLELEEE -
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NEFEANz QAR EBRS NEAARTIRARZHY - BWNES
FE ETUREERMEMNEAMMAFALEL ARERCEEBHARESTH
¥RMzNERFEEE > A HT b BFGIREEHNFESLT2ME
B  THRANHLTEIRR FRBE AHERAAURABDESKT
BEAHEEEERAARER 2R £ (st RHs s Aubidr
HE BHHRASHFEMT I AAEAMNABLAREE) S3tCRERBAH L
AR EAD o

ARTELzAGAARLEM T RO HEBHRIEBANK B RRZ Ao F
MELAA FTHALBED N A BRI RF 2 &3t F & (Brigham and
Gapenski,1995) - #hf > AR FENME AL ¥V L L R R ENEN
LRRMABBBAIUDIFARERL  HHEABFTAZIELH BB ALE
KM aSBEERESHNFEMBRZIAAIGG ANEIREFHETS
RAZEAT  LAREERTRAERAURTAATE - BEFXEREARS TR
AFIG T AEF LM ASFE - HUAFETRLANLTERAZBMAR b
LEAEREARARAHMEREL AR ATEEFENBARQRET OB
WA B AMEFEUMTRBE A Bz RE AR ZHUL2FE (§
REsmuiindsnad)dlzhRssdd RARBRLAREERLS
NEFTEVZIMERR

MRS L REEER 2 REHE ARENTHLIHEEELAAIE
WELAANWEEHEFZ - HATLRABERRH o LFHEAREN &
HEARANREBRAMNE L —FHARHE3857% - £H G 48

AeTAE)EZHALTANETAEH afiandeaDd) AFEAERA
FIEPEBRE LN RANAERTEEST 2 AT AR - RBITRMK



BB P RBARAEAMEMERT IS RER UL AR EITRM|AFTE A
MEZE R -

AMRZHEETH  HEMEAKA 93 § 1 AATiHneTE 13,910,346
BELMARBELBAIN F1AAE - KRETZ P RHMMHAEEE 8,802,352
BEAMLOIF1ALANMFEZHITHRFEIITION TE A BT EERTE
WA 0074042 BE L AT EMH B RS E4 5824% > mAfAmE L
15 41.76% -

HEFABEHFEAERITHERLBR LIRS AHRAETH LA
T
BN ETIFEER B2 RE S & =1
Re: EAMBHE  KARTEHEAGTZLOHTEHE - BT+ S P 2L

Rz A58 262% Z+H£AAE BN A 3.620% ;

Re : #: 8 CAPM # X 2 R.—Rs = fxMarket Risk Premium i /54 4

Market Risk Premium : K& Frrihz TR rasml a2 a5 7.18% ;

+E#t £ 2 Re =2.62%+1x7.18%=9.8%

=1+ #3883 E 2 Re=3.625%+1x7.18%=10.805%

+ £ 83 EF 2 WACC=WRe + WyR4
=0.5824%9.8%+0.4176x3.857%=7.32%

Z+HE T 2 WACC=W.R, + WyR4
=0.5824x10.805%+0.4176%3.857%=7.9035%

ENHEESTHANERET LRBAAUAEHABARLRA SR
Wit - DR ZELHFEMER  MTHARATEMERERZIRE 44
HBREZRVLREXARAZNAE BT FRT T2 REELHA
732% » =+ A EVRF L FHAH T % -

ERMEEBRBAHDNEANEREAET » MW RE LA A
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+ 53+ £ 2 WACC=WR. + W3R4(1-1)
=0.5824%9.8% +0.4176x3.857%(1-25%)=6.9%
=+ E £ 2 WACC=WRe + WyRy(1-1)
=0.5824x10.805%+0.4176x3.857%(1-25%)=7.5008%
HRHMAZERT  DEFEUNTERNE2HNRELEMEA69% =+ F
M EWRELLBH TI%EL ©

FwmE SHENEEANCEERME

ABESBNBAESELEMESHHEALARBRR AR RES
BEREH -
HEEGBBEEALLARRALARNE
HEFHREZEMBRGZEANCLERY "HALERARKIAS
£ ARHE HEREGRROBYES TR HARTR)  6HEENE

BEEAOREOBEENHE BERRAS I RAEESER UL E ST

EBASRELZAER EHABAYE- MG - BE RIPOBIEARILBRS

z - 5%11%&%&2%@ RGBT EETHE  FEEEM(S-REFED
HILRE)RLE RS TLRENE Bl FIEHE - RakilRnit
ERPHALE MIEEMHEERANRE N mBEEHRREARKGES - FHEEAK
Mg EamtE - ASHMER O£ - O EE B AR RN T BAH
ERBRT AR ETRE AFREMVEIRE i AAERMEERE

R RAERA MR A s AL EHE  HAFATAE - BHERARK

BAETE #HEMTRFTEINGH MERAAERHEE S AOAER -
BHRANLEREFEEEH Tz TN RBTAR 222 LEFH

0920009158 £ &M E * 2 £ H _E L PRI GRRZ "HALHERT R

AR LS 1325 - 2% K £ 568087 &4 455 100 R & - 2% A 500

Bt B P AIER(30.40%) « B ERR(14.41%) ~ $F(10.52%) A RAF
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IS ERERBAZIEAT BALLRRF TS RMBAHRIT BT A EEF
ERMIET » RIRGEEF A2 -
FMAZ 2 100 AEMHEERHELT

1TMMART BRI BRI ELEARKSEE A
PR iGER R  RSSIRTE MB A AR G S -~ THREE
I BRPKEE - St TR 2 ER
AT EMAES -

2EARBRER AFHER AL RGE - RAMBUENE -
BEAAREROBRERFHE - SHUEBFEHRREDRR LS

ARy E -HILLERBEUEF -

3FHERZEE pHBRFe@iE -y RSe@E - 2HER
FMAHABERTE B IBUTRMERT SRR R A
HBRMBFANXE TR A B AEABAR RIS E - A
S EpEtiE METHILREEH AN - ZERZHBIERE
EESTHATRESRE T - BT EH T MMEENE

435 EME  RABEMF I ZEERR 6 hBR ML
MEHREAETE MM AHESE -y A EIR TR
T ErHEeEE -

SARFALG AL ELT e ERmA - FARATRERRTE
EHFIFATARENE  BAAARIE--ASEEERETERTR
HECTNKEEERFTRAETE - SRR ERR(E
HEVEEHE ANFLREHEIHHESHESR -

6. ERMAHIE « FPHE2ER U AT I BLEREE
WK ERE L EAREFR A REASHE  RARIER
B EHE  FREAATFTHRENEHEE -
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8.ETAMEE REALAAHE HEEHHHALIE 4
BRI ERETHAYE - FTRABELBERARTHEG LA LS E LED
TRMWEBH TR E - KGR EAARYE -
OBURMUBE LB M2 ABMMAL  ERAMOLERREEAZ A
PR - WM ABHE S BT HERERM LA NS ER -
NG e S I = 1
MENHERABTEM B R $ #0430 Fi0 0 B4 SR A #

BIFREOREE PREFBTOEHHEFLL TS EOIRE - flloRE

SHEFPREATZELA LRAAKZ SRERXMBHE PAT BRBARE

LEFTF - LHEAMFPASESRAMBERFEMAA BB IMEXIT S O

EHE10% FHEE02% 435 102% - R ERMEABSEHEBZLETSL

BAMF N A B S R BRMER A 102% - (RAZE > RE 86-p.89)-

i BB A0 A EETHERE RAER SR ZEBIFR

E.gUALHBRNIEREE REATEZS T THASESEHRMERY

BE ZRAUFESWEFET REZHAFH 10% REATAFAAT S

FRAADBLEBEAGHERMSE ML ZRAMMRERE 7 RERHER

LA EL 11.36% LEHRBZMRAELTI0% RAATALFLAT &

LS Er oL E ) F - RMBRMHBRSZIARES 15% 0 #aa:td

BRZFRESL 101%: RAATH A TAEAAHBLERERMREL

BB AT, P REZHYWHETHELAAS 933%  REAATF

+ATRMABABEBERATERRAMAYNE P A2 HEEFHE
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B — MRS AER 2 BEELAM SEEEZIFBE LAEAHKE

Mlaaeysrd r 283K ABOT > REPREEHNFEMATRES 25% -

£ 23 MR ANBECZETSRE TR ROAEEETLNEET

4 BELEAHA0%L60% - GHEALHM AN REeNERTTRUET MR

FarE o BELELAE a1H6 T0%K 30% - AR M6 ARG E24E

HE EBARIARGOMEFNETLAAARZ L BETTRBLIAAE

AR B 7.36%(1-25%)  EEMEME T 2 AAE A 8.5%=(1-25%) -

Bt FE s -

EFBALRA—HETLLF XEEZETELRA

+ABEELAI X HEZHEHEETLAR(-FHE)
Bk 2-3 ZREFEHRES8.01% -

#2-3 EeRINBFAERY

; ) e o N o - 35
o | g |FEAKE| HEAEAL FEUL |BRERTLG)|
ReRA | & A | B=A(1-25%) C D=Cla %4 | o -
E=B x D
WEES |40% | 11.36% | 11.36% 17.88 f& 7t 40% 4.54%
%) 60% 26.81 & T 60%
G 7.36%(1-25%) )
PRI 70% | 7.36% |_p co, 18.77 4% 7t | 60%xX70%=42% | 2.3184%
Bl s e
) em 8.5%(1-25%) )
s |30% | 85% | gazcy 8.04 & 7. [60%x30%=18%]| 1.1475%
a4 |100% 44.69 f& 7 100% 8.01%
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HELEYAAZ R TRITAFB AN EDE B REAN (KNS 8

) ABHFERTLEEHOLE NI E > S3FEE - TAE - HFAHF - 2

B BGHIEE T BB BEEH O OBA-KFR ILHHm - -HAEN

PR R EE+ wIE -
tE T B GO EMNEE Ry REA - R

Re i

VRIS S S = g
T EARAWACC) R — R L EHAFIFERLAF

We: #EELLEMETLRAMNLE  HEFTLAMIROIF2A 13 8 EART

T e

Re: # A8 EEEMAE » 4k Re- Ri= B x (market risk premium)z# & -

Re: mERAHE %A B H1 Aomast ARTH 8T R F O AAE
2.62% >

B & 4B e ihg o AR A R AR AR 2 de M SR AL M@ ATAE B4 Bas AR T IAE

okt E A0 £10A58£293 4124318
Market Risk Premium : ABF K2Rz THRARBEME 7.18% - (£ AHE
2-3 tiz Aa R EA)
We: BETLBENELRBMLE AT AH 92 £ 9 A 30 A @RMGR

Rz EHREM
Ko(1-): # ik B E00 B R A AE O3 £ 2 A 27 8 £ MMiT2 A BF £ 3.857%

BATEME 25% F st & -
AR EAELRFRLEY HEFTLHKOBF2ABAERTESN

FH AEAH 25930 a5 MUMM AN - ERREAHTELAUTHE

'AAHBERATEENVLETIL EAHHMAEEITHRREEHE HEHTLEARAZLARN S
B & & {fi(reference point) > P AR F A AAZ TRBMMA - Bt FHEBERATHRFRE
B LEMARTE SRR E BRI RARTRY -
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BRALHIZE Ao AT GHAARER  FRARAE - EBRTE
BERMPHARAE AUEE - B  FRAFIRBLEHAL4H8  BlA
BEEREEZALT HARMURAFAIMERRAL URTRHRAER
B GRBIL -

Castells #1977 £ 4 B H LR E R E A £ E THEIERS F R 5| &4
GEHRMEHMEE RE TERAR BE ARE THRATRBR-—FA
P LB FHEABIONBE PBAATERRAGENENERATRATE

B FHEPES HEBRARTEAMEL - HENMLTRABEEBEEOFEM
B GRRAEHBRBAAIEN BN BRRESEREERNZE—E5H A 65H
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—- AR FLEHER  RATEH IR EGHLE -

EREEAE -~ HBEARRENERGEFOBAT MEBRELHER 2
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PERATHEE  BTHLTHAAMAEXER  BLEFRATHRRLAH(T)
Bds o (2kR - AQAMZ BRI A LMETEIRE -

BHRR THEHBPRIVAESHALTHASSEMBERTERZE
ARATERE  APERZAAET A FIHE SR A RS &AL
BEERAARZIARARFRET A FHBOT AL NHAELETARE
BA(CAPMRt A3 2  MAERE SRR UREMBAMOEZ —FHERMNFE
3.857% MmN FE 26% st EMB BT & AMA -

PHEMBERTZIEHANEAH

WACC = W R, + WoRg(1-1)

We: #EALE  REBAEALNOSBF2A13 B HSBTHE
9,741,000(+ 2)# 92 £ 9 A 30 B EMMHERALKMARR &
B872,000(F /&) s EEMEET Lotk FH 91.78% -

BAHETALHRA B R.- Ri=p = (market risk premium) & 4%+t

Ri: SRR EH 2.62% -

B:AAE@FEs T ELEEAEARRAELABEFYRBER 2R

B MmN AO £10858E92 5128318t EH B
A 1.0460 -
(market risk premium) : A E AR ZTHRRBEME 7.18% - (£ 1
AR 2-3 & 248 M $LA)
B Re=2.62% + 1.0460 x 7.18% = 10.13%
Woe: EHTLMILE T EARFAEEA S EPALE A HR
HELaILERB22% -

Ko(1-4) : #i% & 15 7 4 Ak & 3.857(1-25%) = 2.89% -

WACC = WeRe + WgRq (1-1)

=0.9178 x10.13% + 0.0822 x2.89% = 9.53%
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