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Abstract

First, this paper deduces the option pricing formula of random walks, and then proposes three
propositions and proves them separately. Proposition 1 explains the principle of option replica-
tion from a new perspective. Proposition 2 finds two inequalities and gives the upper and lower
bounds of the cumulative function of the standard normal distribution. Combining Proposition 2
and Proposition 3, four elementary functions that approximate the cumulative function of the
standard normal distribution are found. The second function has the highest precision: the maxi-
mum absolute error is 0.0000406.
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Figure 1. The lower bound function minus N (x)
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Figure 2. The upper bound function minus N (x)
2. EREHRZE N(x)

é\u(x)zl_@_zv(x), U (x) IR SRR R 2,

ﬁ-i-x
Bx=0ff, BRU(x)=0, MHLRT. x>0, £HU(x) WS

: o(x) [ 2x 2)
U'(x)= -—=-=
(X) (2 . jZ [275 T
——tX
Jn
N2n 2
/\ ! = pi=! = 0
vU(x) 0, f9x 2 \/ﬂ
Al %0<x<i§5—7%ﬁiU(ﬂ>o;
%’lx>—\'§n—%ﬁ\]‘,U'(x)<O;
X 1im U(x)=0;

FITbh, U(x)=0, ASERIHE.

i AFE .

KRG AT N (x) B F R R O BRI R, (EFK LT SRRSO B R 2
N (x) B —MEIE A XEEL AKX .

2 2
2
N(x)~§+ i +4go‘fx) o(x) f(x) ,x20
X
——+2
N

x =0, HMXTHE 0B 4e, BERTFRBE R, 24 x BIET 0 4074 0.5, ZE0 NO)
2 0.5, DL &R
BT AR R Z B (B RR N x B, ALhR AR ZE) A 3 Fios.

DOI: 10.12677/aam.2019.84093 831 IR Esid


https://doi.org/10.12677/aam.2019.84093

DR, B2 A

0.005 / \
0.004 / \
0.003 / \
|
|

—EEAR—IRE (NTEEND

0.002

0.001 \
0

<

o)

{.L]I]NQ‘LDOOHN O NN OO0 MmN T N T OO INANT OO ONI O
TS 0N OIS Wm NS OO < 0 =N OOV O0ONOOLOOMONHSNO S
-0.001 000~ F O LA A Or—0n -t PN - S S Ny Sy S~ - A PNED VAP S~ 4
' SHNNSNUOURNB SO I TNOEOR A0 TINGTNON GO o
o O O O o O O ~— — D B B B - N NN NN AN N n ™M
-0.002
-0.003

Figure 3. The error of the approximate formula one
3. BIEAR—HIRE

B AR~ RIATAE TR T R BORMILERR IR 6.29x107 , x BOKEREMD,
x KT 20, R®ENT3.28x107,

IR A R AT — NS, Al A A B T — R A

AT B, B SRR BN x )

S RURAF ISR C, [ SEN N (=K ) GhbR A BE 7=, ST SRS PR 2 0947 195 4 i S A
WIRLSE T P RLAS 4 AR 45 LR PO 28 (AR BT IS R T2 F S+ v MR T (B x> 7)), BN 0, K
ey (H@E 5%, 0<V<K).

By s 2 F 5

[F(C+N(-K)-x=0)p(x)dx+ [ (C+N(-K)-x~(x—K)p(x)dx =0

H4E C=p(K)-K-N(-K)-

GALESWEET
N(-K)=—2K)
o) +K
N ()
MR v BT RIE S, (B R =26
i =
N(=K)

P 1: K NERE, B K>0H0, IAMAE — 2 B2k |, HZLME R =0.9974,

IS o

PR 2: K NEZE, MK >0, [m( ]—G—ln IEAMAE — 2% B2k |, HEME R =0.9992,

PERR 3: K ONEAER, MK >0, §4Eﬁﬁwm~%azﬂ, HANS R 09998,

limy'=2_1,
K—0 2

DOI: 10.12677/aam.2019.84093 832 IR Esid


https://doi.org/10.12677/aam.2019.84093

DR, B2 H

sz E AR N K ), i 4. B 5. [ 6 BiR.
N(-K)BxEAC

7
y=0.85K+1.0487

6 R>=0.9974
5
4
3
2
1
0

MeogeIitdntasgyeisadssagsgseEgadn

SO S S S — = - — N AN NN NN nen T T N0
N(-K) . . . .

Figure 4 (C ) in a straight line approximately

Em-ﬂggﬁwﬁ—%ﬁﬁt

(In(V/K)-(rt/2-1))r2

4.5

(In(V/K)-(mt/2-1))*2
=0.47K + 1.2979

R?=0.9992

35 /
3 /

25 /

| _—
o

(In(V/K)-(r/2-1))*2

ZE((N(V/K)-(/2-1))12)

0.19
0.39
0.59
0.79
0.99
1.19
1.39
1.59
1.79
1.99
2.19
2.39
2.59
2.79
2.99
3.19
3.39
3.59
3.79
3.99
4.19
4.39
4.59
4.79
4.99
5.19
5.39

2
Figure 5. [ln (%) - (E - ID in a straight line approximately

J IEME—FEZE

23]
n
T
=]
7N\
LIRS
Ne—
I
7/ N\
SR
L

N [\S)

DOI: 10.12677/aam.2019.84093 833 IR Esid


https://doi.org/10.12677/aam.2019.84093

DR, B2 A

KRR AV
4.5
K/V = 0.40K + 1.75
4 R? = 0.9998 e
35

3 / — KA LAV
/ —— L (KER BAV)
2.5 /

2

1.5

. K . . . .
Figure 6. 7 in a straight line approximately

& 6. gmm—%azﬂ

T E W] [l(iig)V’:g—l:

TR ATPIER XS K RGBT
N*(V)=(Ke(V)+VV'o(V))-N(V)-¢* (V)-(V'+1)=0

HgEmFont, Wo<y<k, Frbhy BT 0.

# K =0, =0.N(0) = IRA LR

v ="_1, Biimyr =21
2 2

K—0

= IR -

i fr A = (IR = ME P E L PR, AE— e R AL 5 P LLFHS B =AM 2 5.

AT WIRITIE, KA AR K B x, IR N (x)=1- N (—x) B 6% o> 0 HEUN, A
N(x) ~0.5+ go(O.Sx)-x o

HAE=MER 2 BEIEAR_:

\
/]
+

g(x)=ver V"

BT A R IR Z B AR FR N x 4B, AR FR R Z) I 7 FTw.
I AR I T ER R, RARIAXHRER 4.06x107° . 24 x KT 1.29 I, FE x K, iR
FRagh/ N, M x=3R0, BEL3.01x107, Yx=6K, EEE2.52x1072,

DOI: 10.12677/aam.2019.84093 834 IR Esid


https://doi.org/10.12677/aam.2019.84093

DR, B2 H

IR ZEN I EN)

BTGB U2V

0.00002

socae Rl b168°
s i £28L'
0% * wLo's
1€95° &5 179¢°S
s = s5¥s
SEPE'S 6SYE'S
Tere =+ 89€T'S
6€T1°S %ww LLTI'S
. 9810°S
éroer R 66067
1egy = 7008"t
st = et
SI9Y m 78Sy
€865 i &
1S9t LELY' Y
616€F e voE'h
L81€F hty .
M T 67T
16607 E SSri'y
6520 H L9L0Y
LTs6'€ e 9LT6'¢
S6L8°€ H :
£908°¢ G818°¢
et H ¥60L°€
seree - , £009°€
thes i & i
6€67°€ R m _mmwmm
s = = 6691
SLYI'E = . T .
€PL0E o 3
1100°€ . & K 8750°¢
6L26T B =K LSY6'T
LYS8'T iﬁ WMH i) 99¢8'C
= z 9 SLTLT
7 ; 319'7
S €605
| 2007°C
o 4 1167C
5 W_l 81T
= = 6TL0°T
m = 8€96'1
5 Tz LpS8'T
S _ 9SHL'1
2 =, §9€9'1
g i PLTS'T
g o 8111
] ~ 60€°1
a =
& = 10021
5 I 160°1
W 61860
o K 4 82L8°0
°g S ° LEIL'0
&1 Mw 1% 95590
£, I SSHS0
5] I =
o wn = = gl
= d LISEe] .
= > €LTE0
. : d 8170
DN = 1601°0
5 ° 3 g g S g 5 -~ Hx
8 g g g g g B -
S 3 3 3 =1 S o =i o N x B e bt ]
)= S =] S S S = @ 7J —_ S S (=1 = =]

835

0.5+ y(x) : go(O.Sy(x))

Fr S ERERRERXTEE

Rt 3 BEIE AR

=

Figure 8. The comparison between the value obtained by the approximate formula two and the exact value

# 8. IBIE AR

DOI: 10.12677/aam.2019.84093



https://doi.org/10.12677/aam.2019.84093

DR, B2 A

H,

y(x)= -
0.385x+

mT—

@I A R RZE R ARy x BIME, DARAR IR ZE) I 9 R .

0.00015
—BIE A EMIRZN I EN)

0.0001
0.00005

0

EETEEER e EEE R R
-0.00005 o'oo'c‘{—/—--— L I S R R R R T e R e
-0.0001
-0.00015

Figure 9. The error of the approximate formula three
E 9. BIEAR=MIRE

BT AR W TR, BORMARRZE R 1.05x107 o K TERIEAR —, KTEIZAN
=, HiEE A =T A 3w

M fr R =R 1 A8 A Y-

T 125334061x
I v DY R 22 B CREAR B x BB, ShARFR iR 22) Al 10 Fom o

0.0014
0.0012 =

0.001 / .
0.0008 /
0.0006 / B

0.0004 J N
0.0002 / =5
@
(=]

0 /
-0.0002 ‘f a8 j :
20.0004 |<°
-0.0006 | /
00008 |/

0001\ /
-0.0012

Figure 10. The error of the approximate formula four

E 10. BIEAREURIRE

EIE AR BR AR IRZE S 1.19x107 A E TIEE AR —, M TEE AR, [MTEE A=,
B 2 2 v

DOI: 10.12677/aam.2019.84093 836 IR Esid


https://doi.org/10.12677/aam.2019.84093

DR, B2 H

3. &ig

AR SCTE BEHUFE AT WIS ) (O 58 4 = A R T 01 0 ik AL 52 ) 30 e 5
H—Aeps R, . M=, R TSR A BB IE S R EE DS R . W
ARG RGEHT N (x) LT 5, BB AN THORA S N (x) BB G . PUAS BRUE A 4705 ﬁ%ﬁ1
VIERHCR, AR AU R, TR T A R U, (AR M 4. EIE AR
U SHeB 7 RE R S A R, P I DG R I A S,

&E ik
[1] BB, =0T, WA, MR SHFLITM]. bl &5%EE iRk, 2008.

Hans X
SIS R PR 2

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
TFRFRMELESE: [ISSN], AT ISSN: 2324-7991, BIW] 2y
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BT

hmiE S http:/www.hanspub.org/Submission.aspx

HAFIERHE : aam@hanspub.org

DOI: 10.12677/aam.2019.84093 837 IR Esid


https://doi.org/10.12677/aam.2019.84093
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:aam@hanspub.org

	Research on the Replication of the Option of Random Walk Market and Deducing Some Formulas
	Abstract
	Keywords
	随机游走行情期权复制的研究并推导出若干公式
	摘  要
	关键词
	1. 引言
	2. 正文
	3. 结论
	参考文献

