MATH180C: Introduction to
Stochastic Processes Il

Today: Conditioning on
continuous random variables
Renewal processes

Next: PK 7.2-7.3, Durrett 3.1

Week 5:

® homework 4 (due Friday, April 29)



ProPQchigs of conditional Probub\'\{*\-\] /exFec‘t&.‘Uo\q

1) P(QLXLb,CLVLA):

D) P(acKeb) -

) E( 3(70\ =



Further prope cties of cond(tional ekPecfQ‘E(bV\ (PK‘F.SO>

4) E (c 8‘(X‘)+ C2ge (Xz)l\/uj) = ¢\ E(a. (x‘)\\/=j} rca E(9a (%)) V=)

Y E(V (X)) Y=y) =

[ PQF‘HC\A‘C‘A( , E(‘)(X'\’)\z
6) E(g00hM) - THVJ)E(g(M\Wﬂ% (9) %

= E[WO)E(5(M)IY))

13 E(%(X\\V:\J\-— E(D(X“ f X and Y are Cndefzhden{'



E xom ple |

Let (X\\I) be Jo(n\'(\j contirnuous (V.S w L th

dehsijf"] "(:x,\/ (,“gj)—_B‘—e " REVP

el

COVY\PKL{-Q tb\Q COV\Q‘\“&(DV\QZ dev\.g(\{:cj Q'F x 3}th \[-,_.7-
l) Cow\FuCtL tha w\orjivxo.Z dqns,‘{-j od Y

2) ComFu‘tx the conditionad devxs\\{\)



Examp\e | (ont.)

S(.LFFDSQ ’thﬂt \/"‘ EXP(\)] and X h&s QKFOV\QV\#CQI

disted bution  with PQ('CLMQ{;QF —\/‘— . ComFu‘te E(XS

£ ()= [ be¥ T dad,



Example 2 : continmous ond discrete V.S

let NeN, P~Unifronl, X~Bn(N,P)
What s the distribution of X 7

P(X-k)=
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Example 3
Let X and ¥ be (.0.d. ExP(D C.NV.

Define Z-= —5— Covau‘bL the dem‘&f\] of Z.
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Renewal process. Definrtion

_D_e_f_ | et {Xiﬁm be ¢id. rvs, X(>0.
Dencte Wh== X+ 4%Xn  n21 ond  We:=0.
We call the cou_n‘t(nj process

'tL\Q reV\ewa( PFOCCSS.
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Convolutions of c.d.fs

Su.PPose that X and Y ore cndependent r.vs
F: R=[o,1] is the c.df. of X (i< P(Xst)=-Fu)),
G: R (o] is the c.d.f of ¥

e if Y s discrete, thew

Fyey (Y= P(X1Yel) =

« if Vs continuous | thew

Fery (£) = P(Xeyet) =



Distribution of We
Leb Xi, Xeoo be (0d. fVUs  Xi>o, ond let F:R-ro073
be the c.df. of Xi (we call F the interoccurrenc of
intercenewal distribution ). Then

C R W)= Ry ) =P Wiet) = P(Xiek)=F(¥)

* B(6)= Fu, () = By, (8) =

ks ({'\ = Fwy (¥) =
b More Semrmuj \

Fa@)=Fu, () = P(Wpst)=
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Renewal Function

_Dj_f__ et (N({'“cho be o renewal
dickrcbution F. We call

the cenewol Function.
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Reloted gquantities
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Rewnewal equation

PPO[D-oSiJCfOV\ 3. Let (N(*))-‘:zc be a renewal process w tth
nwerrenewal disteibution F. Then M@E#)= £(NE®Y)

satistHes

Proo‘F_ We showed in ProPosi‘tion\ that
M= 2 F

Then MxF =



