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Abstract

In rhis paper, the il or Mis Morts Carlo method is reviewsd. 1he mumbe: of repzaled triafs Tor
vl waring an ondinary irteeqal sceording ko Hit ar Miss Monte Carli method 13 estimated. For safficiently large

aumber of rinls, twe 0001 - o) confidence interval eslimatior. for Hit o1 Miss method & wpsproximated,

Elfciency enmpasizon 5 made bebweon G ic ar Miss method with that of the Sarple Moar Monte Curle

ncthod.

Infroduction

Throughout the lieetzture, here are maay
ceterminisiic quadratun: fammalas for computation of
ordinary inrzprals with we'l behaved Lategrands such
a5 Gauss cuadreture, Treapossidal, and Simpson
Rules [1]. Thes: become e auractive
especially in the case of multdimensional inleerals

Tiles

wheee the applicatiion of such rales lead o sever
difficultizs [2).

i5 oiten inore coaveiicnl Lo cotnpuce zuch
Inlegrals by Monte Carla method, which, althoreh
lo3s accuraie than conventional ouadezture farmulas,
bt it 43 russh suopler to nse {1

For computing one-Jdimensional imegrals by a
goed numerical inlegralion scheme is cviilence, the
Mante Curlo meth:od is na competitive in this caze,
beeause each Infearal can be mepreserted a5 an
gxpected  walue  (parameta)  and  sstimatitp s
wegral by the Monte Caile method is equivalent to
erdmating an wknown pacamerar,

The Hit or Miss Monte Carle Methad [3]

The method 15 based on th: geometrical
interpretation of an inlsgral as an area. The lechnigue
15 simpiz (br computing ong diznensiony] inzegels.,
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Fig (1} Graphicul vepresentation of tae
ITit or Miss Monte Carlo metbunl
The arca under the curve {x)
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If M independont random vectors {X,, )
(X1, Ya).
gequation (2), then the parameter b can be estimated
by

-

L”.l — )

where Nz i e number of “his™ on whizh 3 =
Yi,i=i,2.3, ...

Froun cyuations (3) and {4). the integral A can
he estimnted by

That is, we estimate the integral A af
equation (1) by teking o sanple of siec N [fom o
i af equation £2) and counting the namber ™, af
hits (behrw the curve {12 and then applying
equation (3

The HM-Alsorithm describes the necessary
steps for estimaliog the integral A uf eguation (1).
TIN-Algorithm
1- Read 2. b, .

- Genarate a sequence (1,7 ol 2N anitont candom
numbers.

3- Arrangs the uniform random numbers into M pair
’

r r
e g . . _
{'r"j_:ir-‘aj_ .}!(f-'ijs'lr-'fj }:\-- ] ['r—f"rﬁ':{"'lﬁ’ } mn ant
fashion such that @ach random numbers ;s
used eractly once.

(Xp Yud ave genernted from the pd ool
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1- Commoule X,
I

3- Count the mumbar of oocasions Ny Tor whicl f

ot ihea) Upand 10X, - 1.2
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A
- Bsiirnate newtegrﬂ[ hby Aoty Y
: M
Istiniating the pnmber of Trials
Nires ench Mootz Carla il is elaasifed intn
bwe calegonios I or “Miss™ with prabhability b el
T, thers the M trials conslilules ¢ Bormoullt tials.
Accordingly Ny can ke considared as a r.v. rcpresent
the mumber Hity in e W repeated independers
Cernculli trizls, then
Do~ b (I, p)owinh B (Mo ) — Mpooand var (M-
tp(l-p)
X .
Efh)- ¥l — @ ppyy = 2 2)gpope
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That is A : 15 an vnbiased estimator of the intepra L
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and the standard deviation & = R e fbad-n]

To estimatz the nmuber of nesded triols ta
perform gecording o 1l or Miss Monle Carlo
ek, wez niilze the: Chebyshey™s Insqualily
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From inequality (9 and equation (7 we have

el e b pOlp) [etBadf oo e e (1)
2

Solving mnequality | 10% with repeat to M, we have
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which iz the requirad nunber o7 ials for eyl
(8t o,

Confidence Interval Tslimation

For sulficiently large niember of trails M, then
aceording o th2 contral limil theoren the T v,
A =2

o

15 distribuled approximately 50,1

50, we can fiad Jorm M) tabls two moamber
£, suchthar
l_.

¥
Pz - i1ff,i{' £ )=l-g oo dID
The evoil )
- ’;E"I _’.1 -7 is cquivél-: 1L L4y
|—§ &, |—;L
i[—.d_ﬁgl«fﬂ. ‘-'.rl.1—zl uci .............. (131
2 3

Fron (133 and (71, we have the 1O0] 1ol
camlibence Incarval for A s

The sample meins Monte Carlo methenl 4]

This method is bwwed on the sepresentation of
fntegral as a rmean vulue. To carry cul the methad for
conpuiing the integral of equation (1) is by rowriting
the mtezral as an expeceed valoe of cerlain oy, a3
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where gfx) s any padd. deiined an sample space 0
sdstiing the well keown cordition,
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penerdled tham the pod £ in the equation (77 then &
can be estimated by il szmple mean
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where A4, is unbiased catimator of the imegral &,
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The 58 Algorithm descril:zs she necessary steps ol wix SlRrract equation (73 fhom eqgquation (20). we have
esbiatmg e inwegral A of equation (1) b | 1 o ‘
=] = Sy d e s . L o
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Efficiency of the twa Monte Carlo Methads and that implics \i’ﬂr( "T-l} — var{? 2} =1
Aszume that the ten Manle Carle methods o i that e compie e o
(1Tic or Miss and sample mean) foe estuatery the ! Il P ’
intemor A ave exist. Apund Ay ae approximately equal , we conelude
A hERE il j il j sl Lhal the sample mean method i3 more efficient than
] . L. 1 T Lhz bit o misg meshad
estimatad estimators Thr intewral L ol equation {1}
Then we say that the first method s murne Diseussiion _
efficient  than b seeoond methed  df I we assume thar fix) is measored with some
(, varl A, ) o vhers 1oand uooare errer. Whei we can observe instead of the i)
el B et ELICCE " E -3 )
I;ovan As) Fix )= fx)+ e i—1,2, . N pwhene e

regpectively  the writs of coampeting time  [or ) ] . .
I Iy P crror &) are independens identically distribuicd

evaluntion A and A, rot wilh coro mean and the same sadtianee | wilh |

To compars the efficiency al the hil oiss oo :
Monte Carlo methods with tha of the simple mean Let (X, ¥ be a randuin vector hevirg the
Monte Carlo method we Live (o show p.d.f:

var{}{_}) <. var(i]]
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where o2 fix + &
Agnim, we  car show ihal oan unbiased
wstimator for e kit or miss and the sanple mesn
blonte Carle methads are raspestively

L] J"'-'IH-
i o ol B e R e {24y
L= of ) T
ang
M
Fi %l-;;. BT R T {25)
o o

Whera these estimulory yre eonverge almast
surely I mean squars o 7 and Bict e sample mess
el (5 aznin mone cllicienl than the hit or miss
mativa.

References

[l) Burden. R.L., and Fales, 1.D {20011 Numerical
analvsis, sever adition, Thormson Tearning lec.
[2} Trelves, L., and Mohamed, 1100985
Computationel Methods for fdegral Lyuations,
Cumbridge University nrass,
[3] Bubinswin, R.Y.({981), Simulation and the
Muonw: Carlo Methad, John Wilely and Suns, (ne,
[4] Giray. B.G. and Travers, K.L{1972). The Morie
Canlo Mells?, Chamipaign, Liinods, L5, A,
:T‘: 1l o I'|I
B R et P RV R RLINLE P
e il ST et o el e et 2
R LR E R R L Y T P T JUE LT
Y (-l [ TP P DS PO PO,

A e A sl Y il o b

Val, W1, Juow, 2006, pp. 2185

95

Sctence




