MATH180C: Introduction to
Stochastic Processes Il

Today: MC review. Conditioning on
continuous random variables

Next: PK 7.1, Durrett 3.1

Week 4:
» homework 3 (due Saturday, April 23)

» Midterm 1: Friday, April 22



Example: Blrth and deoth processes
If we consider the

birth and death ProCeSS, the
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Ex&mp\e. L(neor .c’rowﬁ/s with Cmm(jrq+(‘oh

Birth and death process )\j= )\jq—o\' P = /u)' <)
Using &Lolmoaorov‘s eCIuQ‘tl-OV\S we showed (lecture 5 )
'Unox't E(Xc\)%ﬁj’/\ltéw, i1 £ /u,))x.

What s thu Umi‘ﬂna distribution o xt’)_

From thu Previous slide, M= -—.?—‘—— \ 9J'-_ Ajrr oo As
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\What You should bkhnow for midterm | (mininmwmn ).

- dedinition of continuous time MC A Markov PPOPQrt—'D\
transition Probab(h"c\‘as , Senaro:tor

— rePresen\‘od‘(ovxs of MC : (nfiniksimal (S.Qmem‘\-or\
ju.w\? ~and- hold | transition probabilities, rate diagcom
ond relotions between thum (in PQ(“HCLUW—V‘ Q and P(’C))

_ comPuﬁV\j absorption Probo.bil({\'es ond mean Time
to QbsorPt\'oﬂ

— Qom\guﬂmj S‘fu‘donu.ru} distributions for  fincte and
(nfinde state  MCs wnd wnterpretation of (m )i,

- bosic Fro‘xr‘c'\es of birth and death procasses



Conol\"t\'on(ne\ on continuous C.V.

Def Let X and YV be Jo(n+lj Jdstributed continuous

rondom voriables yyith J-O(V\JY Probobt‘l({-j densffj fFunetion
“Fx,\/ ('1‘3\, We call tThe -Fumc’t\'oh
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X1y ( J 7, )
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Conditionol Q_\CPCC.'t'C&'t(‘OV\
DL'F- Let X and Y be Jo(n+lj Jdstributed continuous

rondom variables |, let —Fx\y (x1y) be o conditionhal
distecbution of X Si\xeh \/=k) and (et 8'- R - IR
be o function Hfor which E([a(x)\)(m,

Then we call
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Rewno e

[ N & o continuous rondem variable then

P(\/=j):o —goc ol jeR
Thecefore, we cannot define P(XeAlY=9) as

P(XeAlY=y)= ﬂ%”

Oh the other [’\o\V\cl consider -QX&W\F(Q;
X\\/ Ld X,\f’w W £ rol("_\ | Z = XK=V

If N=F |, 2= X3~ Unf[-4 3]

WMo kes pe rfect sense



lntuctive Q_XP\omo«‘t\'ov\/ derivation
P(Xe [’L. Xt Ax] ,\/é[j luj{—A\j] )
= -Fxﬁ(qgj) AL By + o(b:u/;gj)

Usivxcj the mul’ciP\\'ca‘t\'om rule
P(Xe [x (xrox] e [‘J"jH’\j-D

= P(x%[’ﬁ_l;u ax) | €0y, 3"”3‘»0 © (M erj‘y“jD
P(Xelx, xt %) ,\Iefs«%w‘ﬂ)

(’L’(ﬂ”’ on [y, ja—b\j'])

P(Xelx, xrax] \ Ne [Yiyt b\)]\ =t

A P(Yéf\j(\j*rmj)) B AY
59
ibkao l/ R
i ‘Fx (x | Ye fjlj*hjﬂl\)“ by =70
| 8y =20 Fx (x4)

" (el Y=Y = g (k1) £ 0)



