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Shared economic project assessment based on the

improved option pricing models
WANG Yushu, LUO Hua, LIN Jiayun
(School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to evaluate whether shared economic projects can create positive income, real
option method and improved traditional option pricing model are applied to make mathematical analysis of
shared economic projects with different characteristics. Firstly, real option method is used to establish the
value evaluation model of venture capital, and the option income is considered to improve the defects of the
traditional NPV method. The study analyzes the investment and income of shared bikes in each stage and
finds that it is still difficult for shared bikes to obtain positive income. Then, a model of American
continuous-installment options is put forward for another kind of shared economic project. Under certain
boundary conditions, the numerical solution of the corresponding partial differential equation is obtained,
and shared economic projects such as shared house renting are analyzed. The conclusion is drawn that the
project income can be positive. This model, in some sense, solves the practical problem that it is hard to
price with Black-Scholes model. The above models can be used to evaluate the shared economic projects,
which can calculate the project income under the consideration of risk and help the investors make a
reasonable decision. The corresponding parameter analysis and sensitivity analysis can ensure the reliability
of the conclusion.

Key words: option pricing model; real option; numerical solution; shared economic projects; value evaluation

:2019—05—14 : 2019—12—03
(11501511)
(1995—, ),

,E-mail; luohuahill@163.com



3 395
[0 Black  Scholes 1973 . ,
:Z:I b Y Y
,Scholes
1997 . Myers [ 1977 ,
7 « 1
H 667 s 100 R
, 500 , 76. 50%,
. 1000 Lo
, , NPV <0,
. :YaO (4]
CTL-CCS , . ,
, ;s Zhu'™
; [6] , Black-Scholes f10]
H e ’ ’
; tel Black-Scholes
o > A.B
D) 105 H
. 4810 L2937 2526 ;
o 710  ,600 350 ;
840  .726 618 (
b )o Z b
o , 500 .
. 800 3000 5
, 15. 00%, 42



396 ( ) 2020 43
2. 80% ; 15. 00% ; 10
5 00%, o
; 3 M)t =1,2,
, 4 o 3, t=3 ,
; Z o
. 3 . t=1 S;
1(0) =30 , I(T) =170 X t=1 ;
. T ; T =3,
. 3 . .
3 r ’ N .
3. 75%¢(C ), Z .
; 12. 00%, T ICTH =70
. B 175, B M)yt =T+ 1,6,
k 1.
1
( )
1 2 3 4 5 6
30. 00 — — 70. 00 — — —
— 2. 40 4. 80 7. 20 14. 40 14. 40 14. 40
10. 00 10. 00 10. 00 10. 00 0 0
— 0. 38 0. 75 1. 13 1 13 0. 75 0. 38
— 30. 00 17. 25 18 00 48. 75 18 75 18 75
0. 84 1. 26 1. 68 2. 10 2. 10 2. 10
— 0. 19 0. 29 0. 38 0. 48 0. 48 0. 48
— 11. 74 —3. 25 —1 74 34. 20 —16. 18 —16. 56
. NPV 2,
FV , P 2 NPV =
. . —23.39 .
; » (D
;]Mm (A +k) 1(0) FV =SNG — XeTN(d,) —
Black-Scholes 5 92 X N(— 2. 54) — 46, 03 X N(— 3, 09) =
FV, (D & 93 X 107*,
FV=P =SN(d,) — Xe '"N(d,) NPV+FV =
S — 23,39 . 0,
7lnﬁ+(7’+%>'f o, o
1 gﬁ
d,=d, —ocT . k.
:0 ’ (02N
. 3s
G 35 00%:S 3 , ko
t=6
;X LS = SIM() - 7

(1+k)"=592,Xe " =I(T) (1+4r) " =46. 03,



3 397
2
( )
1 2 3 4 5 6
/ — 11. 74 —3.25 —1 74 — — —
— 0. 87 0. 76 0. 66 — — —
/ — 10. 21 —2. 45 —1 14 — — —
/ 6. 61 — — — — — —
/ 30. 00 — — — — — —
/ —23. 39 — — — — — —
/ — — — — 34, 20 —16. 18 —16. 56
— — — — 0. 87 0.76 0. 66
/ — — — — 29, 73 —12. 23 —10. 89
/ 592 — — 6. 62 — — —
/ 46, 03 — — 70, 00 — — —
/ —40, 10
3 )
/ , . .
NPV FV
—23,39 8 93X10°* —23 39 — '
E=10% —23.32 7.31X107° —23 32 —3 07X10°° ’
E=20% —23. 48 4.82X107% —23. 47 3. 60X107° ’ ’
k=25% —23.57 1 65X10°% —23 56 7 31X10°° . , T
6=25% —23.39 1.50X107°% —23 .39 3 81X10°° R
6=30% —23.39 7.55X10° —23.39 349X10° . X
c=40% —23.39 4 79X107% —23 38 —1 67X10°"
2% —21.18 3. 15X10°% —2L 15 —9 56X 10 ’
8% —25.59 1L 76X10°° —2559 9 43X10°* 2
10% —22. 46 3. 75X10°° —22 46 —3, 99X10?
20% —24.32 1.21X107* —24.32 3 98X10°? )
)
9. 56%; 8 00%, i
9. 43%; ’ . T
76. 50 % , , ) ,
’ ’ ’
“ ”»
° 5~6 s
s 3 T i
[11] R s

[12]
dy ot , 3% dy
B —0 (@
Y T 772 rx ax+ry+l (2)
, 1 X Y 3 A

o , T



398 ( ) 2020 43
1, (x(t) —E@))’
1 7 (x(t) —EQ) +ap)™, (7)—C9)
As y(x, G(x,t) =max{x — (E@) —apt),0},
tsA) ; (6)—(10)
d 2 a? d
*fy*ixz f*(r—}—q)xl ’ ’ ’
at 2 dt dx y(1) > E), ,
(rtpy+Aa=0 (3) ; o,
dz, = px,dt + ox,dB, , n= ( ).
r+9so s B, , i
dx,:(r—Q—r])x,dt—l—oxr,dB,.
y,:y<1'afak> VAFEEN t 3
A ’ Vi Ll 3.1
o ay[ O‘Z(t) 2 aZy[ ay{ [14]
dy,—(at 2 x, aifrz—’—,uf,g A)d[+
Iy,
o, %dB, ) .
[ov o
, [0.X]. [0,T]
Hz:yzigl‘ra — 0
M N ’ h:-l";+1 X
) (2,0 + dt] ¥ T
dII, =dy, — édx, (5) T=li1 — Lo h:M’T:ﬁo
4) (5,
(’)yt Gz(t) (')Zyt ay[ i| j—+1 j 2 i i
- St (8 — M=yl 6t vk — 291 4
dIr, [Qt 5 axferW’(ax, 6) Alde+ LNy =Y Yi_ o e Vi yZ Yia
T 2 h
Iy, i —yi
61[(('11 8) dB,. ,ulzylﬂh y’+/¢y{.
Iy,
:,)y ’ dB, OD :
dx, o
LMNyl +2=0.i € [1.M),; € [0,N),
2 9’ y?*G?>0’i€[1»M)»j6[0,N>,
Iy, o’ (1) 2 Iy, o . Iy, VLN ) . . .
g T axzz—,\—<r+17)<y1*11£> (LMNyl 20yl —GHyi € [1.M),j € [0,N),
yi'= G e [1.M)],

(3 o

(6)
y(xat)*G(‘Z‘a[)>O9 (~T,t) e (O9+OO)><[09T)
D)
(Ly(x,t) +0)(y(x,t) —G(x,t)) =0,
y(x.T) =G, T), x & (0, +c0) (9)
y(()v[):()a [6 [OaT) (10)
_dy o L,y dy
: Ly(x,t) = 5 ?I ? ﬂ1£+pyy
E() ;

yh= 0yhi = X — (B —ayt;)+j € [0,ND.

’

3.2

18 00 s



3 399
’ ’ 6.00
’ ’ 5.00
4,
4 4.00
1 2 3 3.00
/( - L 47 L 54 1. 62 2.00
/ 2. 84 2,99 316 x I
/ 2. 55 2.70 2. 85 ks, 2.
(£ -3 0
/ 2. 42 2. 54 2. 68 Ly, 00 s
#y
2 A=12
4 .
E.C /) 1 2 ’
J 3. 00, <1 ’
E, (1) =4—0. 30t +3 30, 1<t<2, ’ ’
Lo. 15¢ 43,00, 2<tr<3 °
X =6.T=3.,6=0.30.r =0, 02, ’
a=0.70,p=1 50,M =N =128, ’
. M=N =512 .
A :Oa ’
x=3.=0 |,
’ 1 b
5, 64
(t=0) 3. 00
256, .
/ / 3. 36 . A=
L2 . 1000 ’
2 , 3. 00 °
/ ¥(3,0,0)
/ 1448 M N /( -1 /( -1
, 3. 60 64 64 3, 36399 —0, 00333
, , 4. 50 128 64 3. 36482 —0, 00415
) 8 91 128 128 3. 35835 0. 00158
. , 12, 06 128 256 3. 35954 0. 00113
256 256 3. 35992 0. 00074
4500 ;
\ , 18 00 .
3.3
6,
6 2019
1 2 3 4 5 6
/( “1) 1730 1600 1650 1980 1690 1960
/m?* 12 9 10 13 11 15
2. 20 /

0. 18



400 ( ) 2020 43
/o o E,( )
/) ( ) ) )
) : , o
J 2. 20, t <1 s
E,(t) =<0 22t +1 98, 1<<t<2, o ,
10. 11t +2 20, 2<<rt<3 s
: X=6,T=3,6=0.35,r=0. 02, o
a=0.50,7=0. 18, M=N=128.
0 [ : . 1],
=00 . 2005(1) ; 4-13.
2.50 [2] Black F, Scholes M. The pricing of options and
2.00 corporate liabilities [ J ]. Journal of Political Economy,
1.50 1973, 81(3): 637-654.
100 [3] Myers S C, Turnbull S M. Capital budgeting and the
0.50 capital asset pricing model: good news and bad news[]].
o The Journal of Finance, 1977, 32(2). 321-333.
[4] Yao X, Fan Y, Xu Y, et al. Is it worth to invest : An
evaluation of CTL-CCS project in China based on real
options[ J]. Energy, 2019, 182: 920-931.
A= 0. ’ [5] Zhu L. A simulation based real options approach for the
’ investment evaluation of nuclear power[]J]. Computers
6622 A= 2.4, 2000 &. Industrial Engineering, 2012, 63(3): 585-593.
, 3 o (6] . [Jl.
220 / , , 2018(30); 126.
2000 29, [7] , :
. 29 L. . 2018, 38(19): 154-158.
(8] ; ,
’ , (Il . 2016, 24
° ’ (6): 19-28.
’ 9] , . Lyl
s ° , 2017(3): 131.
; [10] ,
, , [1]. » 2017, 36(4) . 118-135.
, [11] , , .
. o 32 Ll . 2018(4): 145-147.
3 3 [12] Ciurlia P, Roko I. Valuation of American continuous-
installment options [ J ]. Computational Economics,
’ ’ 2005, 25(1/2); 143-165.
4 [13] It6 K. Stochastic integral [ ] ]. Proceedings of the
Imperial Academy, 1944, 20(8); 519-524.
[147] Cen Z D, Le A B. A robust finite difference scheme for
’ pricing American put options with singularity-
B ’ separating method [ J]. Numerical Algorithms, 2010,
° 2 s 53(4): 497-510.
. . ( )



