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ABSTRACT

The purpose of this study is to calculate the economic value of transport
demand forecasting risks in the road PPP project. Under the assumption that
volatility of the road PPP project value occurs only in regard with uncertainty
of traffic volume forecasting, this study calculates the economic value of the
traffic forecasting risks in the case of the road PPP project. To that end,
forecasted traffic volume is assumed to be a stochastic variable and to follow
the Geometric Brownian motion as time passes, In particular, this study
attempts to differentiate itself from existing studies that simply use an
arbitrary assumption by presenting the application of different traffic volume
growth volatility and the rates before and after the ramp—up period. Analysis
of the case projects reveals that the risk premium related to traffic volume
forecast of the project turns out as 7.39~8.30%, without considering option
value—such as minimum revenue guarantee—while the project value volatility
caused by transport demand forecasting risks is 17.11%. As the discount rate
grows higher, the project value volatility tends to decrease and volatility in
project value is always suggested to be larger than that in transport volume
influenced by leverage effect due to fixed expenditure. The market value of
transport demand forecasting risk—calculated using the project value volatility
and risk premium—is analyzed to be between 0,42~0.50, implying that a 1%
increase or decrease in the transport amount volatility would lead to a
0.42~0.50% increase or decrease in risk premium of the project.
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RIZHEARAR 9] H42 FE59T S Heksh] fjsf nikke] Ajeks &gkt wigtke]
Folot BAE Fotol mede Alaske ol QUtk 199449 TRBRERAISZIH ] AlH
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EEARY] F40f o A G vAH, ot e AAKR HAA TS
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olF ®Y 7 %e 8T ALY #Eut opye} “17FTXV+°*X}9} A e olhE F
& A3t 22 ool ol2A sk o Ee . dERE WREEAAR 410 2
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of 28al 7]E IHEREAL E2ARRO) wEsr oISl AAIA THRer wElE AE
A OB A AAE o]E0] YR it

A= 2EF 50 B2 2otz Uehte 285 dSAdel digh Al
A7HA] AbgERE Ay, AEAel Aol HHES ol8ste] wEE 5o 52
Aol W TIFEAF mRARRIS) 7HA] ®iSkE AlEdElold WHE Eel AMYstaL, olE
g o ® wgd A5l A7IAE 4AHdsks Weks AR 53] oS wsds
S0l EAske SR Astal, olggh wEwo] Atk wet 718k Beke- &
%= (Geometric Brownian Motion: GBM)& WEcrhal 7P & WI7FERARI O] 71A|HE
e olESi Weke AR AN AL AN PHES oz 4

et
A =A% w7EERALl o] WEE oj&0)F] quu]ou} AAZIAE ARESi) npx|eto 2
A VAN =] @oF 9 AR tlio] 25 ATIAS AT,

bl

I. 52 7542 0Z9 SE¥AY

bRl wEFEe] ol B2 wEel oS A oA A 79| 71$H
WEFE =2 YEY A (network)oll HIFT2ZH| o] FojHey, ojufj o] w5

7\}94 A Ade] gigh 7Hgo] F83% a2 3ttt A& 0] F3AY A Aol
A, A, st & TRt A A 7]Eo] & 4 Atk CAll or
Nothing’ =41 AERPHo|A= HE FPA7E A 04 A j= 53T off =4 A
7| vl Faskhs 7]Eol T HanlE R4 Be weds stk gk
Beckman et al (1956)¢] A|AJgt A}8A} d&ul - (user equilibrium) Al AeiHlH

el
A WESIZO) Wardrop®] A1A} 27028 W7} SAlolA] ETFS AETH

1 T2 YEQFoA A2 el fJA(link)E ), wEsgel uet Hslel= g9 vj8-S Al
o 3 ofeigh Pau|go] el wmAlul8-L AHETT,

2 Wardrop(1952)°ll4] Wardrop] A1} 24 “ARgAPL AAR Adgt e 29 FPAHE B
TSk, obd] AREER] P2 oW RO FPAHETE I Yt "= 27o|th ("The journey time
on all the routes actually used are equal, and less than those which would be experienced by
a single vehicle on any unused route.” p.345)
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A A0 WEFS AESP) 918 PRAL WIS o] Aol e TRoRy 7
Y9 WERA, & WEYL o5 Hrt
A

L2 dF nEFE =2 YEH D network)9] #H Hrof W, A AH
&, SRR, 2RaL & ioA Ao 7RO 7ISA wEEde) B2
oz Qs oS wFFI AA wE 2po|Ql wEF oIS A WY 4= Qi o
71249 By 9 el olQo WMo 4 ARo|A HRE= 54 eake

WEF oS 2] Ylolrts

Standard & Poor's(S&Ps)= AA| Ao 2 dASl= nES o= a5 BHA
20024 7| 29 Aol AAl o & wEFe] Bt H|
WEF HEY] 78%7F 0.9 w|vto|lal, AA| of oS
o) ERISHAITE. S Bain and Plantagie(2003)9] dtollA= S7ikt F2E v
B2 S8R A AL S S 7E gle =7 e oS ea AikE 246
FREEE AR FRo] Sl =7te B9 AAl wEwF e dlSelEe] Hatol
2 U, 1 o> =7k 0.5879] zpo|7t SHsHA Uehtbe Aos 245k
T} Bain and Plantagie(2004)2] A olAE A2 F8 IHEZ|A ] WFeF o=

o

offt

A

3 WFF A expe] Rle] el A7=(2007, 2010)00 BlaA ZAS] AAE o] it

4 A5 Aws Uelis FEE HlEo] AA nEd/ oS ws vlER FFE webA o] 3%
o] 1 o]sto]d It} A FH AHLE guishy, 1 oldold A dSEH LS ou)itt,

5 Ao AREE AlHE= Bain and Wilkins(2002)2] 327 E=2AFY], Bain and Plantagie(2003)2] 687}
T 2AF, Bain and Plantagie(2004)2] 877 S22 ZZAEo|}
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(Table 1) Summary Information of the Sample

Simple mean of the Value—weighted Equally weighted
whole sample portfolio portfolio
R . —r 1.0117 2.2862 1.0622
et Tt (0.0781) (10.4101) (9.8969)
R . —r 0.6841 0.7078 0.7078
my Y (6.8430) (6.9314) (6.9314)
No. of obs. 7973 126 126

Note: The standard deviations are shown in parentheses.

(cross section correlation)S 13 ZAst o] & 4 gtk = HAe} Al HA)

WS ot dA=e] B dEAE FYskal, FAEE AR ey & =

oA 71 EL571700] the E+t% sdAbRolal, E&717tl WAl 24 Al

of ZARE e 7IHE dSoll ZA7IE & A RS ASHRS Al HiA ol

oh Al SR O] AS efiMe 2EETL o Qo] AT THSAI7E AEy

ofof sh=tll, & HiAoME 7|0 AVEHS THAIR 3 A8 FUAVSAIR g
A% Fste] Baw

-

2 &=¢ Zut

SN QAT A AR} 1S A (5)2] ARAE AL LY CAPME ko
SR Ak o2t Eok WA ;ﬂiﬂ ARBNE tder A&53t 6., o, 4 dik=
(Table 2o A=) ek, Z2ke] AMsIAe] ALENE AR 8 S (value—
weighted portfolio)} FU3st 7I=2]E &89t H-(equally weighted portfolio)= Ut
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(Table 2) Estimation Results: All Construction Firms

Value—weighted Equally weighted ER )—r
portfolio portfolio ms S
1.2290"* 1.0625%*
3 . .
e (0.0781) (0.0862) 0.7078
4163%* 0.3101
«
‘ (0.5408) (0.5964)
Adj. R® 0.664 0.547
MKT premium (annual, %) 10.95 9.41

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

(Table 3) Estimation Results: Construction Firms with BTO

Value—weighted Equally weighted
portfoli% ‘ pxc;rtfoli:)g BB, )=
skokk skkxk
8, 00800 00060 0.7078318
" 1.3904** 0.3633
¢ (0.5540) (0.6645)
Adi. R’ 0.656 0.536
MKT premium (annual, %) 11.04 10.28

Note: The standard errors are shown in parentheses. * ** *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

i
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ool Ait= A HHINE e m
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= AFAstRedl. 74 iz (Table 3)of AAIE o] STk —% ¥ HER 6=
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N W T s
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2007 o]F9] T AI7|E Uiro] Ao 11 A= (Table 4%} (Table 5)]
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(Table 4) Estimation Results by Period: All Construction Firms

2001:07~2006:12

Value—weighted Equally weighted ER )—r,
portfolios portfolios ! b
1.0050%** 0.8401***
3 ) .
Pe (0.0999) 0.1121) 1.1364
2.1818%** 1.1273
«,
¢ (0.6975) (0.7826)
Adj, R’ 0.607 0.459
MKT premium (annual, %) 13.71
2007:01~2011:12
Value—weighted Equally weighted BR)—r
portfolios portfolios ot
p 1.4676™** 1.2982%**
,3 . .
Fe (0.1152) (0.1268) 0.2364
o 0.7979 —0.3664
- (0.7897) (0.8689)
Adi, R 0.732 0.638
MKT premium (annual, %) 4,163 3.68

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

(Table 5) Estimation Results by Period: Construction Firms with BTO

Panel A: 2001:07~2006:12

Value—weighted Equally weighted BR)—r
portfolios portfolios ml
0.9984*** 0.8524***
8, (0.1015) (0.1236) 11364
o 2.2319%** 1.6293*
¢ (0.7092) (0.8630)
Adi. R° 0.595 0.418
MKT premium (annual, %) 13.62 11.62
Panel B: 2007:01~2011:12
Value—weighted Equally weighted BR )—r,
portfolios portfolios ’ §
1.4931%** 1.4753**
8, 0.1179) 0.1371) 02364
o 0.7042 —0.7247
‘ (0.8078) (0.9399)
Adi. R® 0.730 0.660
MKT premium (annual, %) 424 418

Note: The standard errors are shown in parentheses, * ** *** denote statistical significance at 10, 5 and 1 percent
level, respectively.
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(Table 6) Example Highways for the Estimation of Traffic Growth Rate and Volatility

Name Section Length (km) | No. lanes | Operation date
Seopyeongtaekr 123 6 2000, 11, 10
, Seohaean Highway Songak i o
Public Seosan~Haem 10,7 4 2000, 11. 20
financed H
) ) oengseong
highwa
ghway Chungang Highway Hongcheon 25.4 4 2001. 8. 17
Choungbu Highway Muju~Deogyu 16.0 4 2001. 11, 29
Cheonan Nonsan Cheonan~ 821 4 2002 12. 23
PPP Highway Nonsan ' o
highway Incheon International Incheon~ 365 68 2001 1. 1
Airport Highway Goyang ' o

(Table 7) Estimation Results of the Traffic Growth Rate and Volatility

Cheonan Incheon
Chungang | Seohaean Choungbu International
. ) ) Nonsan . Mean
Highway Highway Highway ) Airport
Highway .
Highway
Ramp—up 0.160 0.409 0.158 0.321 0.058 0.221
Annual period (24) (29) (18) (19) (22) (22)
growth | Stabilzation | ¢ 0.036 ~0.067 0.066 0.038 0.017
rate period
Total 0.080 0.186 0.039 0.162 0.041 0.102
Ramp—up 0.080 0.148 0.159 0.144 0.070 0.120
Annual period (24) (29) (18) (19) (22) (22)
volatlity | - Stabilization | 1,17 0.116 0.131 0.109 0048 | 0090
(o) period
Total 0.067 0.140 0.146 0.132 0.057 0.108

Note: The ramp—up periods (months) are shown in parentheses. The ramp—up period of Incheon International Airport
Highway averaged other 4 highways' ramp—up periods.
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(Table 8) Estimation Results for 00~00 Highway Construction Project

Value—weighted portfolios Equally weighted portfolios
0.6297** 0.5604***
B, (0.2660) (0.1879)
—1.7965 -1.1370
a(’
(2.2152) (1.5646)
Adj R? 0.129 0.203
MKT premium (annual, %) 8.30 7.39

Note: The standard errors are shown in parentheses. *, **, *** denote statistical significance at 10, 5 and 1 percent
level, respectively.

dl, wigelEe Tejst £4FE VR o
9] =
=
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7£0.6297)0] FYU7E EEEZT ] HEEH0.5604) et A ASE ST ol A
Hog AlZtEde] & 71959 Hiekke] 27t 22 719EY HleRiEoh =27] i
olt}, olof whe} ZRAE gAg zeu|le, AR Tt A AZFEHOR THESt
74971 8.30%%= sU7FET AR 7.39%E Tt A AEE o
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Y 2EUHEDE A7 - AR - 28170(2009)0014 AARE WS o835k

X

2 xEAEo] JtjEuolE g TRAE AAFPAYY dolER e ot g, &4 1
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(Table 9) Variance of the Forecasted Road Traffic in the Influencing Area

Route Chungbu Youngdong | Youngdong SEEL] National MGl ez
name | Highwa Highwa Highwa Qoo oo | 1M 8 (e
gnhway ohway gnhway (nothern ring) S Kangwon)
Secion Sangok JCT~ [Manjong JCT~| Yeoju JCT~ | Sangil IC~ [Namyangju~ | Yangpyeong—eup~
Hanam IC Wonijoo IC Yeoju IC Kangil IC | Neungnae—Ti Yongdu—i
Standard |y 44 16,596 9.657 32,632 3.479 1,750
deviation
Route National Road. National Road. National Road, Natioanl Olympic | Olympic
name No. 44 No. 45 No. 46 Road, No. 46| Daero Daero
) Hongcheon—eup~ |Pyeongchangdam~ | Gapyeong—eup~ | Namyangju~
Section , :
Hwachon—myeon Hwado—eup Uiam-—ri Hwado—eup
Standard 1,893 1,951 3797 2500 | 65799 | 18023
deviation
et
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(Table 10) Estimation Results of the Project Value Volatility (¢,) According to the Various
Discount Ratios

Discount ratios Project value volatility (o)
4% 17.49%
4.50% 17.36%
5.50% 17.11%
6.50% 16.86%
7.50% 16.62%
8.00% 16.50%
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(Table 11) Risk Premium of the Traffic Forecast and the Market Value

Discount ratios Op (p—r) A
8.30% 0.47

4% 17.49%
7.39% 0.42
8.30% 0.48

4.50% 17.36%
7.39% 0.43
8.30% 0.49

5.50% 17.11%
7.39% 0.43
8.30% 0.49

6.50% 16.86%
7.39% 0.44
8.30% 0.50

7.50% 16.62%
7.39% 0.44
8.30% 0.50

8.00% 16.50%
7.39% 0.45
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