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A Real Options Approach to Testing the Validity of Contribution
to the Budget of the United States Forces Korea
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Due to the latest agreement between the military authorities of the Republic of Korea (ROK) and the United
States (US) of America, Korea’s annual contribution to the budget of the United States Forces Korea (USFK)
rose as high as close to 1 trillion won. This seemingly prohibitive amount has led to the questioning of military
critics regarding determination criteria, wholesomeness of cost, alignment of incentives, and implementational
transparency, etc. As these sources of mistrust can potentially undermine the congruence of alliance, we attempt
to devise a scientific means to test the validity of Korea’s budget contribution. Specifically, we use the real
options approach (ROA) to estimating the interval of the fair prices of maintaining the USFK. We consider the
USFK as an insurance against foreign incursions, and this enables us to assume their role as a put option. Upon a
hypothetical war breakout, the daily cumulative size of the Korean economy is estimated by implementing the
simulated loss ratios of assets and population. As a result, the strategic value (put premium) of the USFK is
exponentially higher the sooner the US forces are augmented following an intrusion. Also, Korea’s payments
toward the USFK in 2011 and 2012 appear theoretically fairly valued.
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Table 1. Trend of Korea’s annual contribution to the budget of
the United States Forces Korea(USFK) and the com-

position of items(billion won)

R EEE PR T EEEEE 289

-

g FAEAATA7F20109 TEI AR w2
AFQ Gtz o] BA 3 ofg=a7te} e & =
22t 4 7 vl =3k}, o] 28k 9| GDP FE = &) 20% T
o AWk =] & 39 63%0] o] 211, §=o] GDP thH

T

A - X = 7k Hsk Aol ekl 3FATH(Yun, 2013). H
FEo met AN E EEsly e FYTES HHN £
TR} AN P& 52 o5 779 AP A= 59
=9 I Y| 87 o u}g} ThZTH(<Table 2>; National Assembly
Budget Office, 2013).

Table 2. Comparison of respective support from Korea, Japan
and Germany to the stationed U.S. armed forces
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Figure 2. The USFK’s role as a put option EAWNA NN golstel 2RAT 2 A AATFE(K)
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Table 3. Parameter estimation results
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N & d 0 2 4 7 12 14 28 56
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9 EHE 1.02% 1.89% 3.44% 5.13% 5.69% 6.17% 9.53% 16.25%
Panel B : 2011 7Md /A & 4 5] FAEE, = o
MNA & g4 0 2 4 7 12 14 28 56
2 2tk 6,267 6,177 5,957 5,743 5,206 5,038 3,857 1,496
Q12 A4k 9,652 9,567 9,416 9,251 9,196 9,149 8,822 8,166
7€} Ak 4,502 4,450 4,336 4,221 4,016 3,945 3,445 2,446
ZAF 20,421 20,194 19,709 19,215 18,418 18,131 16,124 12,109
Panel C : 2012'd 7} /WA 3 o9 U FAAHEE 2 9)
N & I 0 2 4 7 12 14 28 56
22 2k 6,321 6,230 6,008 5,793 5,251 5,081 3,890 1,509
o1x ARk 10,317 10,226 10,065 9,888 9,830 9,780 9,429 8,729
1} =4k 4,850 4,794 4,671 4,547 4,326 4,249 3,711 2,635
A 21,487 21,250 20,744 20,228 19,407 19,110 17,031 12,873
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Figure 3. Daily cumulative property and human loss ratios since
war breakout
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Table 4. Fair values of implied-European put options
Panel A : =¥ 3y}l

she}u) gl 2011 2012
s 22.59% 24.03%
rf 2.80% 3.55%
d 1.08% 1.53%
S(Z9) 20,686.07 21,765.38

Panel B : F3 3¢ 54 BSM A 7132 9)
%

] =& ] 35
7H7<2}:] %;?T) %W7HQX}E(K) E8A AATI|(P)
A | | 2011 2012 2011 2012
0.003 1 | 20,420.64 | 21,487.48 | 16.81 21.56
0.005 | 2 | 20,193.81 | 21,250.01 | 11.32 15.53
0.011 | 4 | 19,708.61 | 20,743.68 | 3.50 5.61
0.019 | 7 | 19,214.87 | 20,227.85 1.86 3.29
0.033 | 12 | 18,418.23 | 19,406.94 0.52 1.13
0.038 | 14 | 18,131.44 | 19,109.96 | 0.33 0.78
0.077 | 28 | 16,123.92 | 17,031.10 | 0.01 0.03
0.153 | 56 | 12,108.89 | 12,873.38 | 0.00 0.00
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A&7 7} (Panel B)E 43 A3/} e ok AA 37
Yol A 14Y Abolof EFUTo] HA itz 257 ) gk
19 SsAtt AT FYATE SuAFAE AL &
AAG A, et 539 34 1 5o 2 71E3
A7lelt}. o) M AFAT} G 9] AT THeTH
1T ST Aot AAZ Fohv| - W 9 ) g

ot

Shol 7 A 7hx] o] 7hd 9= 20119 3,300 ~ 1% 8,600
o] Yol1 201239 7% 7,800 ~3% 2,900%] Holt}. o=
ghato] AA BEgd(<Table 1>)°] 2011 8,1259 43} 2012
83619 Ul A& At v, 5 =] Hefn] £F o] 4
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Table 5. National income accounts and national balance sheet
Panel A : =] A =EHEH ASAHEE, AL A9 ¢)

R 2010 2011 2012 2013
)& AR 4 536,350.30 570,366.60 599,308.50 624,341.60
FHYA 362,986.60 372,684.60 369,525.00 378,383.00
71El A 2HA 13,806.10 14,657.10 15,379.80 15,725.50
71t AR ZEF -152.00 -133.90 -147.90 -164.30
AAAELR 232,133.20 252,381.90 267,390.00 285,649.10
FRNNA(7 272 1,145,124.10 1,209,956.20 1,251,455.30 1,303,935.00
TAFEA 0.00 0.00 0.00 0.00
= FA2HGDP 0.00 0.00 0.00 0.00
U] =4 2WNDP 0.00 0.00 0.00 0.00
9828 5% 0.47 0.47 0.48 0.48
DA LT, 0.32 031 0.30 0.29
Note) * GDP(A1A7}E) = FXIP7F A5 A
Panel B : IRIOIAIUZH(HE, AL A9 9)
P 2010 2011 2012 2013
=5t 10,378,361.20 10,770,365.60
H g At 10,307,712.80 10,995,010.30
FTAY 20,686,074.00 21,765,375.90

A8 ;3 AR B A A 2HECOS).
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Table 6. Estimated damages in the greater-Seoul area in the early stage of a simulated war
Panel A : A4, vl Bl 24} v]8)
b oo pY A | 2dA [ 4dA [ 19 A
T’H'\L“TT ST TL]EH %%)
ArAA 3.73 6.92 14.74 2233
AR A A A AFHAA 4.52 8.40 17.88 27.09
b s P 2.39 4.43 9.43 14.29
Zuty BRI 4.07 7.56 16.10 24.40
EA} 7t EAAZL 0.12 0.21 0.46 0.69
H7EAA EAAZT 0.07 0.14 0.29 0.44
Asha 1.19 221 4.70 7.13
=4 FA = 4.50 8.36 17.79 26.96
BA 2 3.82 7.09 15.10 22.88
A IA 2 4.06 7.54 16.06 24.33
T A 3.53 6.56 13.96 21.15
TP —S—#*}“ 2.01 3.73 7.94 12.03
FEE7A AAA FA A A 125 233 4.96 7.51
TEAA 1.17 2.18 4.63 7.02
HAEAA 2.15 4.00 8.51 12.89
nFAA A A A 2.42 4.50 9.58 14.52
3 - A1 A 0.73 1.35 2.87 435
a3 1.66 3.08 6.55 9.92
odhes 0.77 1.42 3.03 4.59
NerAA D! 0.25 0.47 0.99 1.51
WPAIA 0.33 0.60 1.29 1.95
A et3ET 0.26 0.48 1.03 1.56
7| Z2aA A4 A7 Al 2.65 491 10.45 15.84
71eb A AFAA 43}e 4y 0.82 1.52 3.24 491
Auk7] A A AEA A SA71A 1.30 2.41 5.14 7.79
A=717] 0.27 0.50 1.07 1.62
AAA717) A Ak 0.14 0.26 0.55 0.84
F5E871A AAAA A2k 1.30 2.40 5.12 7.76
28] 7FEAIA 71} 2H] A F 0.15 0.27 0.58 0.88
R oA A4 EAA 2.54 4.71 10.02 15.18
] sl 0.10 0.18 0.27 0.41
Au] A7 0.07 0.13 0.27 0.41
Q4 A9 HAA 0.08 0.15 0.31 0.47
Hit =& 95)-&(%) 1.65 3.06 6.51 9.87
Panel B : <133 Panel C : 3% I =d H)
78 DA A | 29 A | 49 A [ 197 ¥ | pdA | oA | 49 A | 19 A
A+ 19,724,820 A+4 19,724,820
WA E(%) 1.02 1.89 3.44 5.13 I3 &%) 0.16 0.40 0.99 1.90
AREAL A 201,193 372,800 678,534 1,011,884 AR A 31,097 79,064 196,050 374,593
AFH0.12) 24,143 44,736 81,424 121,426 AFK0.6) 18,658 47,439 117,630 224,756
Z4H0.3) 60,358 111,840 203,560 303,565 Z440.2) 6,219 15,813 39,210 74,919
73730.5) 100,597 186,400 339,267 505,942 73740.1) 3,110 7,906 19,605 37,459
A E(0.08) 16,095 29,824 54,283 80,951 12(0.1) 3,110 7,906 19,605 37,459
) AFAE A
L A 718 fazr) 4R, S98E B
2. A5 524 B AL RS 9313 FD
3. J - L**‘g(%) ex) FEH FH5E 13008 kI — DY KL 4
4. WHE
(1) EA93) . IMEM/AS, 289459 2 4093844 14 393 2 A9E 282X &
) JAdTs - AARARE] o3 BAE FH HPACEHSIE 44 Altza 74, A&7 A 179 42%(2,000% & AF)





