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We evaluate the economic value and the optimal investment timing of IMT-2000 in Korea, in the perspective of
a service provider who owns the business license for IMT-2000, by using the real options analysis. The result
clearly shows the project value with options is positive and delaying the investment is more favorable to the
provider. Binomial lattice approach, in which we try to describe American call option and sequential compound
option, and sensitivity analysis present the optimal decisions according to future states and enable the
management to make decision strategically and proactively.
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Figure 1. Market forecasting of Korean mobile telecommuni-
cation services(ETRI, 2000).
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Table 1. Comparison between a real option on a project and a
call option on a stock
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Gross) PV of expected
Vv ( ) P Current value of stock
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X Investment cost Exercise price
. Time until opportunity Time to expiration

disappears

o Project value uncertainty |Stock value uncertainty

r Risk-free interest rate Risk-free interest rate
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Figure 4. Project value dynamics(4 period project example).
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Table 2. Cash flows estimation of IMT-2000 project for S Company (Whillion)

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Revenue 171.7 5976 | 1,6443 | 3,625.6 | 49705 | 74045 | 7,891.3 | 8,068.2 | 10,376.5
Operating cost 263.4 581.8 | 1,406.5 | 2,462.7 | 2,937.2 | 45965 | 4,071.9 | 4,7614 | 43085
Depreciation 110.6 1715 355.0 461.9 535.2 708.2 644.4 600.5 422.6
Tax(30.77%) 0.0 4.9 73.2 357.8 625.6 864.0 | 1,175.2 | 1,0175 | 1867.1
After tax profit 917 11.0 164.6 805.1 | 1,407.6 | 19440 | 2,6441 | 22893 | 4,200.8
(Free) Cash flow 18.9 182.5 5196 | 1,267.0 | 19428 | 2,652.2 | 3,2885 | 2,889.8 | 4,623.4

Remaining value 13,406.9
Investment 663.3 365.6 | 1,101.2 641.3 439.7 | 1,038.2 280.4 102.1 33.8

*Revenue, Operating cost, Depreciation were calculated by the method in ETRI(2000)

*After tax profit =
*(Free) Cash flow = After tax profit + Depreciation

(Revenue-Operating cost)*(1-Tax rate) if (Revenue-Operating cost) > 0, otherwise 0

*PV of cash flows is W10,142.2bil(risk-adjusted discount rate 15%), PV of investment cost is ¥3,804.2bil(risk-free rate 5.34%), NPV is ¥¥6,337.9bil
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Table 3. Lattice evolution of the value of project (Whillion)
2001.12.31| 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Cash flow from total 189| 1825 519.6| 1267.0| 1942.8| 2652.2| 32885 2889.8| 4623.4
investment
Cash flow from
initial investment 18.9 182.5 519.6 1,267.01 19428 1,796.9| 22280 1,957.8| 31324
Remaining value from
initial investment 90833
Ex-dividend value 7,576.5| 8,694.1| 9,8158| 10,7685 11,116.8| 10,841.5| 10,670.8| 10,043.4| 9,592.1| 7,898.5
Pre-dividend value 8,713.0| 9,998.2| 11,288.1| 12,383.8| 12,784.3| 12,467.7| 12,271.4] 11,549.9| 11,030.9
Dividend rate 0.002 0.018 0.046 0.102 0.152 0.144 0.182 0.170 0.284
Binomial lattice 7,576.5| 8,713.0] 16,000.9| 28,911.1| 50,759.6| 83,861.6|130,886.4|206,169.8|310,550.2|474,662.5
8,694.1| 15,708.9| 27,580.3| 45,566.3| 71,117.2|112,022.5|168,737.7|257,908.3|339,874.2
4,723.9| 8535.4| 14,9858 24,758.5| 38,641.6| 60,867.5| 91,683.8|140,134.7
4637.7| 8,1425| 13,4525] 20,995.9| 33,072.4| 49,816.5| 76,142.3|100,341.1
2519.9| 44242| 7,309.4| 11,408.2| 17,969.9| 27,067.8| 41,372.0
2,403.9 3971.6| 6,198.6| 9,764.0| 14,707.3| 22,479.5| 29,623.7
1,306.2| 2,158.0| 3,368.0| 5,305.3| 7,991.2| 12,214.3
. 11725 1,830.0| 2,882.6| 4,3420| 6,636.6| 8,745.8
Volatility(o) = 0.61
Time step = 1 year 637.1 9943 1566.3| 2,359.3| 3,606.0
Up step size(u) = 1.840431 540.3 851.0f 1281.9| 1,959.3| 25820
Down 'st.ep size(d) = 0.543351 293.6 462.4 696.5| 1,064.6
Probab!l!ty of up move(p) = 0.394348 2513 3785 5785 762.3
Probability of down move(1-p) = 0.605652
Risk-free discount rate(r) = 0.0534 136.5 2056 3143
Risk-adjusted discount rate(k) = 0.15 111.7 170.8 225.1
Initial investment(¥hil) = 2,908.5 60.7 92.8
Expansion investment(¥hil) = 1,454.6 504 66.4
FCF increasing rate with expansion(e) = 0.476 ' 27'4
| | | 196
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Table 4. Option valuation lattice of the 2nd option (Whillion)

2001.12.31 2002 2003 2004 2005 2006 2007 2008 2009 2010
ENPV 92776  10,669.3 19,9309  36,614.8 654959 111527.3 182,830.1 302,851.8 431,935.4 699,146.9
10,6504 19,6389  35284.0 60,302.5 98,782.9 163,966.2 247,602.2 379,293.5 500,199.4
(defer)  (expand) (defer) (expand)
55723  10,364.4 18,808.1 32,4108  53,005.1 88,3859 126,548.5 205,384.1
5,486.1 99714 17,2749 28,6483 474359 72,0745 111,007.0 146,648.8
(defer)  (expand) (defer) (expand)
2,806.7 5,120.8 89842 153839  25069.0  36,389.1 59,610.5
2,690.7 4,668.2 78734 129571 20,2534  31,800.8 42,270.0
(expand)  (expand) (defer) (expand)
1,352.1 2,280.7 3,696.4 6,183.5  10,340.5 16,573.7
1,218.4 1,952.8 32109 5,220.3 83411 11,454.2
(defer) (defer)  (expand) (expand)
637.1 994.3 1,566.3 2,359.3 3,606.0
540.3 851.0 1,281.9 1,959.3 2,582.0
(defer) (defer) (defer) (don’t expand)
293.6 462.4 696.5 1,064.6
251.3 378.5 578.5 762.3
(defer) (defer) (defer) (don’t expand)
136.5 205.6 3143
1117 1708 225.1
(defer) (defer) (don’t expand)
60.7 92.8
50.4 66.4
(defer) (don’t expand)
274
19.6

(don’t expand)

Table 5. Option valuation lattice of the 1st option (Whillion)

2001.12.31 2002 2003 2004 2005 2006
ENPV 8,048.4 8,048.4 16,666.8 33,479.7 57,258.4 108,316.2
8,048.4 16,666.8 32,148.8 57,258.4 95,571.8
(defer) (defer) (invest) (defer) (invest)
3,165.8 7,229.2 14,230.8 29,199.7
3,165.8 6,836.3 14,230.8 25,437.2
(defer) (invest) (defer) (invest)
806.8 2,158.2 5,773.1
806.8 2,158.2 4,662.3
(defer) (defer) (invest)
0.0 0.0
0.0 0.0
(defer) (don’t invest)
0.0
0.0

(don’t invest)
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Table 6. Combined option valuation lattice (Whillion)

2001.12.31 2002 2003 2004 2005 2006 2007 2008 2009 2010
ENPV 8,0484 18,0484 16,666.8 33,479.7 57,2584 108,316.2 182,830.1 302,851.8 431,935.4 699,146.9
8,048.4 16,666.8 32,148.8 57,258.4 95,571.8 163,966.2 247,602.2 379,293.5 500,199.4
(defer)  (defer)  (invest)  (defer) (invest) (defer) (expand) (defer) (expand)
31658  7,229.2 14,230.8 29,199.7 53,005.1 88,385.9 126,548.5 205,384.1
31658  6,836.3 14,230.8 25,437.2 47,4359 72,0745 111,007.0 146,648.8
(defer)  (invest)  (defer) (invest) (defer) (expand) (defer) (expand)
806.8  2,158.2 57731 15,383.9 25,069.0 36,389.1 59,610.5
806.8  2,158.2 4,662.3 12,957.1 20,253.4 31,800.8 42,270.0
(defer)  (defer) (invest) (expand) (expand) (defer) (expand)
0.0 0.0 3,696.4 6,183.5 10,340.5 16,573.7
0.0 0.0 3,210.9 5,220.3 83411 11,454.2
(defer) (don’t invest) (defer) (defer) (expand) (expand)
0.0 994.3 1,566.3 2,359.3 3,606.0
0.0 851.0 1,281.9 1,959.3 2,582.0
(don’t invest) (defer) (defer) (defer) ~ (don’t expand)
293.6 462.4 696.5 1,064.6
251.3 378.5 578.5 762.3
(defer) (defer) (defer)  (don’t expand)
136.5 205.6 3143
1117 1708 225.1
(defer) (defer)  (don’t expand)
60.7 92.8
50.4 66.4
(defer)  (don’t expand)
274
19.6
(don’t expand)
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Figure 6. Results of sensitivity analysis.
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