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Abstract

The research was aimed to study the application of government supports for infrastructure projects
by real options approach. In this study, two types of supports are Minimum traffic guarantee and Shadow
tolls system. The study included analysis and selection of the appropriate valuation of the financial

supports in Second Stage Expressway Project.

The results of Second Stage Expressway Agreement studies showed that the project’s return without
the government supports was lower than the government supports for the land use payment 10,000 million
baht. For Minimum traffic guarantee study, it showed that the level of guarantee traffic volume (K) that
gave Option (Support) value of 10,000 million baht was 120%. For Shadow tolls system study, it showed
that value of support depended on eight factors namely Toll rate X1, X2, X3, X4 and Band traffic RO, R1,
R2, R3 that gave Option (Support) value of 10,000 million baht was X1=185%, X2=30%, X3=10%, X4=0%,
R0=0%, R1=80%, R2=100% and R3=150%. In addition, from selection of the appropriate valuation of the
government supports in Second Stage Expressway Project study, it concluded that the government should
select Minimum traffic guarantee because it was the least support value with 23,602 million baht. On the
other hand, the private company should select land use payment because the final valuation of the financial

supports for the land use payment provided the best project’s return with 18,325 million Baht of NPV.

I Assistant Professor, Master of Engineering Management Program, Graduate School.

2 Graduate Student, Master of Engineering Management Program, Graduate School.
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Tun1smyad Call Option 289lAT9N1TRIYUAS

a

ppUduuds  wrsamldlasnisdszendlinge]

Options Pricing Tae/l# wn15 Black-Scholes [7] 4N
Uszyndldnn_asil

Option value = S*¥[N(d1)] - X*e —Rf*t [N(d2)] Togi

A

Option value =

yafeaUsuNFULUUEY Call Options

S = e " uninddnde a ailagiu

X = 31A0N NG

0= AnflesluunnsgIuTDeTIA “unsndneds

t= FaAARTIN

Rf = é’mmaﬂLﬁamaomiamuﬂﬁﬂmnmwL"'m

N(d1) = aniasiiuzaansuanuasUndng wudsewutisenii di
N(d2) = aniaziiuzasnsuanuasUn@ng widsawutiosnin d2
Toedl 1 = {In(S/X) + [Rf + (02/2)]*t}/O V¢

d2=d1-0vt

Wuiisguna o yulusUuuy Shadow tolls =
Options value

Buiisuna 1 yusasaszuzailasensiugl
LUy Shadow tolls = an Options value Towd

t = nartumssiulasensludifug

n = Sudiduiulasens

Lf‘immnimomsamuﬁﬁaaﬂfi’uLLNaTu;nJmejaa
Shadow tolls azfidnwuzaduiugUiuyzed Call
Options lag 1wnsaidanlseiudsaes “nioyius
nensuiuiulspaslasenisasuiiiesdduus
Tusuuuwes Shadow tolisf4] fisu aslumsneil 5
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Auds S X 0 t Rf
Options 1a MIAIANITal Cash Flow v11n Andeaiuu szezian 11 dnsaaniie
Cash Flow Tu fusnaas NMIFINVY U91A91NAN

wenetl RO Cash Flow N
Options 1b nIAANNI0L Cash Flow 10 Andaauu szazimn 10 dasmaniiy
Cash Flow Tu 5N NNIFIUVBY U9ANAN

weiazd R1 Cash Flow (3N
Options 2a MIAIANITal Cash Flow v1n Andeaiuu szazan 11 dnsaaniie
Cash Flow Tu fu3naas EValoe L R IVSIoN] U51A3nAN

weiazdl R2 Cash Flow N
Options 2b nIAANNI0L Cash Flow 10 Andaauu szazian 10 dnsmaniiy
Cash Flow Tu 3N NNIFIUVBY U9ANAN

weiael R1 Cash Flow N
Options 3a MIAIANITaL Cash Flow v1n Andeaiuu szazan 11 dnsaaniie
Cash Flow Tu fusnaas NMIFINDDY U91A91NAN

uenetl R3 Cash Flow N
Options 3b MIAANNTOL Cash Flow v1n RISTHNISTI] szazian 11 dnsaaniie
Cash Flow Tu fu3nuaas EValoe L R IVSION] U91A3nAN

weiazdl R2 Cash Flow N
Options 4a MIAANNT0L Cash Flow v1n Andesiuu szezian 11 dnsaaniie
Cash Flow Tu fu3nuaas EValoe L R IVSIoN] U51A3nAN

weiazdl R3 Cash Flow N
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1) M3AMAN1Ial Cash Flow aadisiaz Options

Tuusiazd) wmsaw'ﬂﬁmnym

Cfin - t = Vit(Xni - X0i)+Vot(Xno - X00) - Et
= Vit(XnX0i - X0i)+Vot(XnX0o - X00) - Et
= VitX0i(Xn - 1) + VotX0o(Xn - 1) - Et lawil
Cfn-t = | n13man3al Cash Flow 2894siay Options Tuusias)
Vit = msmansaiUSinuesesiuoniiasuli ¢
Xni = dasdnlan 137isgUna Ty yuzssusiaz Options Tuimiies
X0i = | dasdnlen rsundifiuvenglimeluniies
Vot = m3eansaitiinanasusnianiiosludil t
Xno = fasrdnlan 137sgUna U yuzeeusaz Options uanuwmLile
X0o = dnselan ’liﬂﬂﬁﬁlﬁu‘ﬂﬂéﬂ‘ﬁﬂwuaﬂL’ﬂGlLﬁE)\‘)
Xn = Sasanlan 13isguna Wy ywiudevazvesdneles 1sUnd
Et = AnldapuArRnsTudi ¢
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2) Cash Flow wnfiU3n1a3195089uAaY
Options Tuuwsazd "ansamldan ms

CfRx -t = Rxi - t(Xni - X0i) + Rxo - t(Xno - X00) - Et
Rx - tVit(XnX0i - X0i) + Rx - tVot(XnX0o - X00) - Et

Rx - [ VitX0i(Xn - 1) + VotX0o (Xn - 1)] - Et lanil

CfRx-t = | Cash Flow ¥nflUSaaasnaszeeusas Options Tuusazdl

Rxi-t = Yinansesinansalluaaiioswesudazdnsidlos 139sgua
vy yuludii ¢

Rxo-t = | dimnansesimensaiusnizaifiossesusiazdnselas 15isga
o yulufii ¢

Rx-t = Frtnansasiulosazrasdiinaunsasinanisal

Vit = mMsaamIaiUsIa TRl ludd ¢

Vot = namamMsaivsanaueasuenadiasiuld ¢

Xni = Sasanlan 157sguna U yuzesusiaz Options Tuiwmiiles

X0i = sasalan 1Undfifivanilinmeluanies

Xno = dasdnlay 137isguna U yuwesusiaz Options uanwwmLiia

X00 = fnsnanlay WsﬂnﬁﬁLﬁumm’ﬁﬁmauanmmﬁm

Xn = sasanlan 13isgua U ywulesazvesdnnilay 13Und

Et = nldaeUiRnsluli ¢

3) andenluunnnsguey Cash Flow w150
mlgn as

Ousifion = Opagic | Vit(Xni - X0i)+Vot(Xno - X00)|/[ Vit(Xni - X0i)+Vot(Xno - X0io)- Et]
= Oppicl Vit(XnX0i - X0i)+Vot(XnX00))/[Vit(XnX0i - X0i)+Vot(XnX0o - X0io)- Et]
= Ol Vit0i(Xn - 1)+VotX00(Xn-1)]/[VitX0i(Xn - 1)+VotX0o(Xn - 1)- Et]

Tani
6 cashflow = | auflsoiuninsgiuses Cash Flow
0 traffic = adpsiuuanasgusesuiinunsamasieeilufisszanuiasas 30
Vit = msmensaiUiinuesesiuoniiasuli t
Xni = dasdnlan 13isgUna 1y yuzssusiaz Options Tuimiins
X0i = sasdnlan rsUndnfiuvanglimelumiies
Vot = msmensaiUiinaasesuenaailasluiii t
Xno = Sasnanlan 137sguna U yuwesusiaz Options uaniwmLiias
X00 = dnsnelan ﬁﬂnﬁﬁtﬁumn@’lﬁmuuanmeﬁao
Xn = dasdnlan 13iisguna Wy ywiudesarsesdneles 1sUnd
Et = Anldaeufiinnsluliia ¢
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4) TepAdiReNTn () 289uAay Options At
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