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Abstract In this study, when to invest in real estate abroad, to present a real option in the way of
decision-making. Thus, by using the binomial option model of one of the real thing and DCF, we compared the
choice of real estate investment in China and South Korea. Research concerns the real estate market of
Shanghai and Seoul, Analyzed the data between 2001-2009. Results were calculated NPV investment period (Net
Present Value), Seoul appears in 435.44, Shanghai was 398.26. Investment decision by NPV method will select
Seoul. However, as a result of calculating the value using the real option, it was found that for Seoul appear in
615.4, Shanghai has been shown to 626.1, and is suitable for investment in Shanghai. Assuming on the basis of
this, that it has invested in practice, and compare the results, Seoul is intended for since 2010, real estate
prices fell to 2013 currently, damage has occurred, profit's occurred Shanghai. This ensures that when making
decisions in real estate investment and to use the real option than the existing DCF is appropriate.
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[Table 2] Types of Real Options[13]

Category Explanation Applications
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Real Estate
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switch . R .
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[Table 3] Overview and Assumptions

Rolct. o

Category

Korea

China

Investment
period

4years

Target area

Seoul Real Estate
Index

Shanghai Real
Estate Index

Data analysis | Analysis: 2000.01.01. - 2009.12.31.
period Investment: 2010.01.01. - 2014.12.31.
Investment Ibillion won (500 million won loan)
Interest rate | 6.02%
Present value
2.
discount rate >8%
Mon rental | 5 39,000 1,500,000
income
Acquisition 4% of sale price 0.4% of sale price
Registration ’ P e P
Acquisition . .
1.5% of sale price 1% of sale price
costs
Depreciation | 3.3% of sale price
I R -
Expenses (Annua evenue 0.1%

Finance costs)*5%

= Qo)A 2001 ~ 200999 Hlo|elE vhFoR
20104 199] 2+ Ao FARAER TGO, )G
o A sOlUT LS B UET 599, F 10
jpos Bt /st i Tl aFed
A BAN AN 35T 20109 19 A THADE
2 B2 6.02%F AGTAO0, BRI 20019
~ 2009de] BB BES AN 258% 8 A
gohoic.

4.1.2 DCFE &&st NPV 24
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EA e F-5818, 9717 Feke] Adi=d] 2 w4
4e Bl A dFEER ol B3l NPV(Net
Present Value)& At&¢sH Axfolct. vk 42912 FAgho
B2 Abgste] ojdrtE migsigliar 7Rl AlA
2001 Z7] tfH] 20099 Ho| A&t Fare] a7t

2 A5atel7] mol| ol efgAdo] kil & = 9l
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[Table 4] Income of Seoul using the DCF
(Unit : One million won)

Category t=0 t=1 t=2 t=3 t=4

Deposit 100 - - - -
; Loan 500 - - - -
o |Rent 36| 36| 36| 36| 36
m (Sale of real estate - - - -| 1,000
¢ Subtotal 636 36 36 36| 1,036

Real Estate Purchase| 1,000 - - - -
E |Interest on loan 30.1| 30.1f 30.1| 30.1| 30.1
; Registration 46 - - - -
fl Acquisition costs 15 - - - -
S | Depreciation 333 . - i f
: Expenses 0.3 0.3 0.3 0.3 0.3

Subtotal 1,1247| 30.4| 30.4| 304 304
Net profit -488.7 5.6 5.6 5.6 100656
Cash Flow -488.7 55 53 52| 9082
NPV 435.44
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[Table 5] Income of Shanghai using the DCF
(Unit : One million won)

Category t=0 t=1 t=2 t=3 t=4
Deposit 100
Il Loan 500
o |Rent 18| 18| 18| 18] 18
m (Sale of real estate 1,000
¢ Subtotal 618 1,018

Real Estate Purchase| 1,000

f Interest on loan 30.1| 30.1f 30.1] 30.1| 30.1
g Registration 4
Isl Acquisition costs 10
€ |Depreciation 333
) Expenses -

Subtotal 1077.4| 30.1f 30.1] 30.1| 30.1
Net profit -459.4( -12.1| -12.1| -12.1| 987.9
Cash Flow -459.4( -11.8| -11.5( -11.2| 892.2
NPV 398.26
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s TR SolE  m o folBel B

3 ATOIA AFSER MBS A8} Astol 217t
20009 1955 20099 12717 FEi714 #3kE B
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A& Fo17] flE FRleFolA Agshe Feit FA49
g9 zu o lAEE ARG FEA
Housing purchase price composite indices)E AR} TH
[26]. he-0.2 Apsto] FetAo) oxfH BIEAE 7o}
7] €3]] CREIS(China real estate index system: == H%
Ab Zg= A 2')E] dlolEE ARGSEGITH27]. CREIS&=
F20) 7t FAEA| BEAA] W wslole} wy)
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[Table 6] Variables for calculating option prices

Variable Seoul Shanghai
Ej iﬁiii‘::e;al“e of I 1,560.17 1475.70
Exercise price X 1,124.73 1077.43
Annual Volatility o 3.30% 6.34%
Risk-free interest rate T 4.36% 5.93%
Option expiration T 4 43
Time interval & 19 14
Up coefficient u 1.034 1.065
Down coefficient d 0.968 0.939
Similar probability p 1.167 0.966

[Table 7] Binomial option model results in Seoul

Period =0 t=1 =2 =3 =4
0 1,560.2| 1,608.3] 16580 1,709.1] 1,761.9
1 1,5135] 1,560.2] 1,608.3] 1,658.0
2 1,468.1] 1,513.5] 1,560.2
3 1,4242| 1,468.1
4 1,381.5
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[Table 8] Binomial option model results in Shanghai

Period =0 =1 =2 =3 t=4
0 14757 15640 1,657.5| 1,756.7| 1,8618
1 1,392.4] 14757 15640 16575
2 13138 13924 14757
3 1,239.7] 131338
4 1,169.7
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[Table 11] The output of the l-year deferral option

EZ} 7}FX|(ENPV: Expanded or Strategic Net Present Reiod | 0 1 =2 =3 =4 =5
0 595.2 | 621.1 | 626.6 | 631.7 | 636.3 | 640.3
Value)= Table 9, Table 102} Z+o] 615.480012, 626.144 1 5202 1 5312 | 5327 | 5336
qhlo] Hal, o] 7] NPVo| Z2AES HEHS I 2 436.7 | 435.2 | 433.1
3t &A7R|7F 238E 7S YERATE 712 NPV 3 343.5 | 3385
oI5t YAHEAS WAl Hrhd AdstolHtk= A& F 4 249.5
A= Ao SO Ao B Aojn], ML 1;,46} o)A}
AL U AS AFslolo] Exlsle Aol £ AA o] [Table 12] The output of the 2-year deferral option
ot Paiod | =0 | =2 | =3 | t=4 | =5 | =6
0 576.2 | 627.6 | 632.7 | 637.3 | 641.4 | 644.9
[Table 9] Calculation of the option value of Seoul 1 532.2 | 533.7 | 534.6 | 5349
2 436.3 | 434.2 | 431.3
Period =0 t=1 =2 t=3 =4 3 339.6 | 333.9
0 615.4 621.5 627.2 632.4 637.2 4 242.1
1 526.6 529.4 531.6 533.2
2 4373 | 4367 | 4354 [Table 13] The output of the 3-year deferral option
3 3474 343.4
4 256.8 Period =0 =3 =4 t=5 =6 =7
0 557.6 | 633.7 | 638.4 | 642.5 | 646.1 | 649.1
[Table 10] Calculation of the option value of Shanghai 1 534.8 | 5358 | 536.1 | 5357
2 4353 | 432.5 | 428.9
Period =0 t=1 =2 t=3 =4 3 335.0 | 328.4
0 626.1 662.4 700.8 741.4 784.3 4 233.9
1 490.8 519.0 548.7 580.1
2 357.1 | 377.1] 3983 [Table 14] The output of the 4-year deferral option
3 224 .4 236.4
4 92.3 Period | t=0 t=4 t=5 t=6 =7 =8
0 539.1 | 639.5 | 643.7 | 647.3 | 650.3 | 652.7
_ o 1 536.9 | 537.3 | 536.9 | 535.8
43 7| VS &2 2™ EXNHE 2™ 2 433.7 [ 430.1 [ 4257
W) §AS B FANGA FAE Aok ok 329.7 | 3222
& Wb, 917] 7|7t Fof BBk 7pA7t M e 4 224.7
A1 21 SR AT & Aol i
_ . [Table 15] Comparison of deferral option result in Seoul
FAE Qe EH%:% Hh=thal 7Pgskgl o B2t A7) and Shanghai
2 ulE A9, gEg wA gobw 5] o] & _
R QlF &4 W REA VA AFL vefsA Gug e Su S
_ _ _ 1_ Immediate investment 615.4 625.8
gtk SHAIRE Aol Seigtel wmeh A 7Rl A I-year deferral 595.2 626.5
stug 7t 7)zhete] d5S SMsERNE &4lst 2-year deferral 576.2 627.2
AR R(X)o] Z7)slttal 714t o) & Efig 1| 3-year deferral 557.6 628.0
|4 49 TR 9] 7S 7HAE ARSI 4-year deferral 539.1 628.7
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[Table 16] Calculation of expansion option value of
Seoul
e t=0 t=1 t=2 t=3 t=4
0 67698 | 68347 | 689.51 | 695.08 | 700.12
1 579.45 | 582.30 | 584.56 | 586.20
2 481.39 | 480.55 | 478.98
3 382.65 | 378.07
4 283.09

[Table 17] Calculation of the reduced option value of
Seoul
S t=0 t=1 t=2 t=3 t=4
0 615.44 | 621.34 | 626.83 | 631.89 | 636.47
1 526.78 | 529.36 | 531.42 | 53291
2 437.62 | 436.86 | 435.44
3 347.86 | 343.70
4 257.36
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