MATH180C: Introduction to
Stochastic Processes Il

Today: Asymptotic behavior of
renewal processes

Next: PK 2.5, Durrett 5.1-5.2

Week 7:
» homework 6 (due Monday, May 16, week 8)

Midterm 2: Wednesday, May 18



Example : Age replacement policies (PK, p.363)
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Example : Age replacement policies (PK, p.363)
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Consider the -go!\ow'mg mode |

— (Xi)ier ore inferrencuwal times

- ot eoch moment of time the SDS{-QM Stt) con be
th one of two stotes : SK) =0 or SH)=\

- rondom variebles Vi denote the Par‘c of Xt
é\»rihj which “he system s in state O 0¢Y;«Xi

~ collection ((%(‘\I(“;‘l‘ s uid,

0 \ o] \ \ o |\
——— N
0 \Il \/7_ \,'-\

X, 1 ) &3 oKy Ku

Q: s the \0\‘\3 cuh  (for \Od‘je ‘E\l whot s the
Pr—o‘oob‘\\‘\‘\} fthok the S\jS'\'QW\ S tn state | ot time 'Q



Jwo component renewals
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Two component renewals

% t
9= FP(Mot 1K) dFGx)  « [ gltx) dFx)
& - _J \o_——_\/__/
M("\ q FE)

Function % sotisfies the renewal QC{U\&'{TIOV\

g(5) = h(B) « gnFer)
Note that \/l Xi . herefore P (N> [ Xi=2)=0 for 12¢,
h(t gP(‘an)(\—z)elF(x P(Miot) 20

L)

jh(ﬂé’c L [POLSE = EOR) € £ € o




EXQ_MP\Q_: the Petec Pr(nc(P\a

ge.t‘t(na‘- Cnfinile PoPulQ‘tfovx ol candidates {or certaln Posft(ovx

{roction PQ-F 1he condidates afe competent
C1:\—\3 are ncompetent

« if o Com‘)atam{- pevson is chosen | ofter time
C¢ he/she gets Fromot’ad

- f an ChCOMPQ‘tZH+ S)e_rsovx 'S chosen, he/she

Cemonns tn the jo‘o untll retirement (r.\:.I\n

once the Fobitiovx S opzn OLjOu\(/\‘ the Ppou.ss rzjlzo{ts
Ouestion : What fraction of {1ime , denoted £ s Ll
\)OSH,‘(DV\ held bj al CV\COMFQ'EQV\"' ]DQNOV\

On oNerage (o the (_o\t\j can



EX(LMP\Q_: the Petec Pr(v\c(P\z

Cc, Wk OQCu.Piec! bj o covv\PQ‘teWk person

De_ho'ta XL = {IC | £ QQCULF(QA bj on anompfz‘te nt Pe'rsoh
0 , ‘.Q OQCu.FiQé b'j o competeh'& Pe,rsoh

Y L= {Ii , i‘(' occu.F(ed bj on anompq‘te nt Pe_rsgh

KRT for 4wo COW\POV\QV\‘\' tenewals can be o.P?\\‘ed +o ((XE,\).'D&\

£ St)=o it the person s incompetent , £hen

‘ i L E (\h)
Qv_\;\w P(SH) °\> E (X)) ond exercise
‘ t t E(Y)
. _ il du ‘ L = = ——=
_F:= -\t\i/\w |: ( £ 5/1‘.{5{“):013 } = -\h\v_\;\o 't £P<S(Q)-o\ C{u. = E (X|)

= PV
. A JA . ] E(Y) _ (-7) .
me\\j\ y e (1029 |J\‘f\1 { E(X)  Ppr 0PN




Exq,mP\z_: the Petec Pr(v\c(P\z

¥ we take p=3 \}k=(‘\)=\0  they,

1O
‘g': 2 = -!2‘-:-0.‘]03
\



