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3.1 Script

NB.
NB. Black Scholes Model
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NB.
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NB. Normal distribution
NB. Original script is written by G. Suzuki math p 81
NB. modifyed by M.Shimura

NB E R e R R R R R LR R

nd=:( % &( %: 2p1))&([: ~ [: - [: -: *:@]) NB. same as ndens
ndfs2=: 3 : 0
(-:h* do® +ndy. )+h*+/nd (> 1.249) * h=. | y. % 250

)

ndf=: 0.5&+@(**ndfs2)

NB. Black Scholes Model

NB. M.Shimura Nov. 2000

NB. ussage: bs data

NB. data is list ( 5 block)

NB. 00000 ODOOOOO O0DOOOODOOO (DDOOO0OOO0OoOoDDOOo0ODO boobooooo
NB. ex. data=. 14500 14000 2 38 6

bs =: 3 : 0

abcde’=.y.

t=. ¢ % 12

u=. (. a%b)+ t* (el=.e % 100) - -:(bor=.d % 100) "2
p2=. u % (bor * %: t)

pl=. p2 + bor * %: t

nl=.ndf pl

n2=. ndf p2

bs=. (@ *nl ) - b *n2 *C " (-el) * t)
bs

)



3.2 OO0

ndf 0.3685
0.64375

ndf 0.2133
0.584454

bs 14500 14000 2 38 6
1233.08



O00A B-S Model by E.McDonnell

Jforum: Black-Scholes formula

Date: Mon, 14 Oct 2002 16:13:59 EDT
From: Eemcd@aol.com
Reply-To: forum@jsoftware.com

To: forum@jsoftware.com

The argument to the Black-Scholes formulae for Call and Put options has five

items:

S - the current price of the asset

X - the strike price (price when option is to be exercised)
T - the time in years

r - the risk-free interest rate

v - the volatility, typically the standard deviation of S for the last 3 or 6

months

Hu the posted a suite of four programs to this forum last June to give the
result of Black-Scholes calls and puts. For the most part they followed those
written in most other programming languages, but did make use of several of
the functions that are unique to J. Oleg Kobchenko suggested a change that
used an array approach to compute the final results. I suggested a change
that used an array approach to computing the derivatives needed. Arthur
Whitney gave a K solution that permitted the same program to solve for either
call or put simply by the sign of the volatility parameter v.

Here is a function that uses all these.

The Black Scholes formula is essentially the difference of products, -/M*D
The derivatives dl and d2 are replaced by a 2-item list D:

D =: NCC.S%X)+T*r(+,-)-:%:v)%v*%:T

where N is the cumulative normal distribution function.

The money item M consists of S, the current asset price, and X*"-r*T, the



present value of the strike price X, at rate r and time T:

M =: S,X*"-r*T

The result is the difference of their products:

-/M*D NB. on my computer, slightly faster than M -/ .*D

The overall function can then be written as:

BS =: monad define

'SXTrv =.y.

-/(S,X* " -r*T)*N((" . S%X)+T*r(+,-)-:*:v)%v*%:T
)

For example, let y =: 60 65 0.25 0.08, and append v or -v depending on

whether a call or put is desired:

call:

BS y, 0.3
2.13337
put:

BS y,_0.3
_5.84628

The version of N that I use is due to Ewart Shaw in Vector 18.4. He uses J’s
Hypergeometric conjunction and the second expression in Abramowitz & Stegun

7.1.21 for the error function erf:

erf=:(*&(%:4p_1) % “@:*:) * [: 1 H. 1.5 *: NB. Ewart Shaw Vector 18.4
cnd =:N=: [: -: 1: + [: erf %&(%:2) NB. CDF of N(0,1)

Altogether, the ] solution is quite compact: 42 tokens for BS and 25 for N

and erf.



Eugene McDonnell

O00B Compare 2 Scripts

y
60 65 0.25 0.08

BS y,0.3
2.13337
BS y,_0.3
_5.84628

bs 60 65 3 30 8
2.13337

bs 60 65 3 _30 8
_5.84628



