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Application of Black-Scholes Option Pricing Model to Valuation of New Drug R&D Projects
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ABSTRACT: OBJECTIVE To research the application of Black-Scholes pricing model (B-S model) of real options in the
evaluation of new drug R&D projects. METHODS The comparison method was applied to analyze advantages and
disadvantages between real options and traditional methods, such as cost-based method, market comparable method and DCF.
The DCF method and B-S model were used to calculate the value of new drug R&D projects respectively, and the results were
compared. RESULTS The value of new drug R&D project calculated by B-S model was larger than that of DCF.
CONCLUSION B-S model can reflect the underlying flexibility value of projects effectively, and the choice of parameters will
have a great impact on the results.
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Tab. 2 The process and success rate of new drug A R&D project
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enterprise project proposal.
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Tab. 3 The cash flow of new drug A R&D project at all
stages of research and development
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Jigt Jigt % IS TG
2008 2.98 —2.98 100 1.17 3.49
2009 203.15 —203.15 100 1.15 233.36
2010 3.01 -3.01 100 1.13 3.39
2011 42.58 —42.58 100 1.10 47.01
2012 0.35 -0.35 100 1.08 0.38
2013 7.81 -7.81 100 1.06 8.29
2014 194.04 ~194.04 100 1.04 201.88
2015 11255 -112.55 100 1.02 114.80
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it it 1% 1% ¥ F/A
2016 339.08  -339.08 100 100 1.00  339.08
2017 180.92 18092  60.6 100 098  177.37
2018 270 -270 100 60.60  0.58  209.69
2019 270 -270 100 60.60 0.7 20558
2023 360 -360 528 1594 007  49.96
2024 75 -75 100 842  0.07 5.39
2025 75 -75 845 842  0.07 5.28
B S B R B IME/ T 76 1909.42
AR B

BERON M ey RT) RAWE HTEL $rElE] 2016
i Elwoo ik % F% T T
2026 568.78 11.24 63.93 100 7.11  0.06 3.44
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2027  958.71 11.24 107.76 100 7.11  0.06 5.69
2028 161257 11.24 181.25 100 7.11  0.06 9.39

2043 22939.53 11.24 257840 100 7.11  0.04 99.22
2044 23 659.82 11.24 265936 100 7.11  0.04 100.33
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Tab. 4 Influencing factors comparison of real option and
financial option
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Tab.5 The main traditional Chinese medicines to treat chronic congestive heart failure
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Tab. 6 Calculation of the underlying asset value
e FIE O EEER, R3h #TE $rIlE) 2026

Fh . . : .

FiTt /% izt /% KT ETT6
2026 568.78 11.24 63.93 100 0.87 55.59
2027 958.71 11.24 107.76 100 0.76 81.48

2028 1612.57 11.24 181.25 100 0.66 119.18
2029 2902.21 11.24 326.21 100 0.57 186.51
2030 587493 11.24 660.34 100 0.5 328.31
2031 8303.82 11.24 933.35 100 0.43 403.51
2032 1035742 11.24 1164.17 100 0.38 437.66
1364.12 100 0.33 445.93

1540.49 100 0.28 437.9

2033 1213632 11.24
2034 1370543 11.24
2035 15109.04 11.24 1698.26 100 0.25 419.78
2036 16378.76 11.24 184097 100 0.21 395.7
2037 1753793 11.24 197126 100 0.19 368.44
2038  18604.26 11.24 2091.12 100 0.16 339.87
2039  19591.52 11.24  2202.09 100 0.14 311.22
2040 20510.64 11.24 230540 100 0.12 283.32
2041 2137043 1124  2402.04 100 0.11 256.69
2042 22178.07 11.24 249281 100 0.09 231.65
2043 2293953 11.24 257840 100 0.08 208.35
2044 23659.82 11.24  2659.36 100 0.07 186.86
2045 24343.15 1124  2736.17 100 0.06 167.18

248 22801.41 100 0.05 1211.45

TE: Y 2 Al P RN kK 14k 2005—2014 AR,
Note: Y pharmaceutical company’s average profit margin comes from its
annual report of 2005-2014.
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Fig. 4 Effect of changes in sales of new drug A on project’s
option value
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