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Stochastic Process

» B2 | ROEREENIERER
» R (CRFREFERE T D
{2 (random walk)
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Image of random walk
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Theoretical analysis

» RSB FE UITRFOAEX
o 52t CThlEx (CEDICHIC(EIm =
(t + x) /25 (CFF)

» A ORENERDRIEE/SHAE DT DR
(SER

= E5%¢ ThIEx (CEBHER
» —I84531h (binomial distribution)

[t
t+x /2

P(x)= t+Xx plt2gt)
\ 2

,q=1-p
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Using generating function

» x (CX] T DMHERNSm(CH] I DHERAN

P(x):x=2m-t,me[0,t]

U
Q(m):m:XTH,me[O,t]

» 159 DIESREREZER
6(2)=YQ(m)2"

m=0
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Probabllity generating functions






G"(z)=t(t-1)p*(zp+q)

6"(1)= (1)~ {m) =t(1-1)p’

o = x2>—<x> :<4m 4mt+t> (x)°
_4 <m2>—<m>)+4<m>(1—t)+t —<X>2
"(1)+4(m)(L-t)+t7 = (x)°

= 4tp (t—1)+4tp (1-t)+t* —t* (4p* —4p +1)

=4tp(1- p)
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» 0 D310
P(x)ocexp| - (X2_0<;(>)
o =4tp(1-p) [EAR910
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Random Walk (¢ = 1000)
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Another view to random walk

» HESRp (x) (CIE D HERZEDF{(X, )
(D x=1

p(x)=<1-p x=-1
. 0 otherwise
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Extended random walk

w WESRZE f(x) (CIE DMHERZZZADI{X, )
S,=0

S, =S+ X, =) X,

n n—
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f(x)=Ae™ (0<x<1)

A=_S

exponential distribution
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X) = jol Axe *dx = _[ " AeXdx— A[xe‘x]z
e 1_6e-2 2

—1—-— ¢
e—-1 e— 1

<x2> = j " Axedx = 2 _[0 Axe*dx — A[xze‘xﬁ
e-2 e , 2e-5

-2 el =
elel e—1

o7 =<X2>—<X>2 _ e’ —3e+1

(e-1)
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Random Walk (# = 1000)
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Central Iimiting theorem

= (X )&, Fiu. Tl DFE
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S, =Zxk
k=1
. S,—Nu
Sy ="
lim P(S <a) ja*%e‘xz’zdx
n—o T
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