MATH180C: Introduction to
Stochastic Processes Il

Today: Birth processes. Yule process

Next: PK 6.2-6.3
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Birth processes and celoted dfferentiol equq'tc‘ons
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General solution to (*)
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The_ Vul.e, E)roce_ss
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Question ®

In o certaun FOFU\L&‘{:(OV\ each (ndividual

Au,r{r\j Ny (small) time (ntervol of lu\jﬁn h
cdi\les o birth to ohe new wndividuad With
Pr‘obub'tlithj jsh+o(h§, (néeFe_ndenH\j of other
members of the FDPU\\Q‘HOV\. All members of the
PoFulod'ion ive Horever . At time O the
_FoFuLQ‘\:l'OV\ consists of one tndividuod.
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\DOPuLa‘tiov\ ot a j'u!eh time t(?.



The Yule process
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The_ VULLQ, Proce_ss
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The Yule Proce_ss
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Pure deqth processes

Pure birth process
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Pure death processe S
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chren{'\qL equq‘hom for pure birth prO@SseS
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L(.ne.ar AQO:t"\ Pro cesSsS

Similar to Nule process :
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(V\krprz-l:a{\'on of Xi~ Bin(n, C-U:>

Consider thy 'Pollouoinj chnss:l_e’c € (=t--N, be

(.¢d. cvs, %i ~ l:_xP(eL), Denote bj Xe the number

of 3;’5 thot are lg(rjcj<r thon t (\‘S.‘ is the Lfetime

of an (ndividual | X, =size of thw Foq;tbla'h'oh at £). X .= N.
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E xoem Ple - Cable

Xt = nembec of -Fibers tn e cable

H o fiber fails Cdhen this increases
Hu (oad on The ﬂahnodniv\j ‘F\'bw,
which reswlts (h o shortar
fetime.

(N pusre deoth procass.
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lnfFinitesimal definition

Dﬁf_ Let (Xe)ezo be o continuwews time MC | Xeedo2,-.]
with S&oc(fionarj +ransition Prol:abH(‘t(es. Then
O(Q{za is caled o birth and dedath process Wi th
bicth rates (Av) and decth rates (/ua_) ot
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Example: Linear growth with mefﬁro't[om

Djnmwv'\cs of o certaln PoPuLu‘Hoh 1S described bj the
{o\lowinj Pr‘inc(F(es:
dmr(nﬁ any small Pe.r‘ioé of time of lehjﬂ\ h
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Example: Linear growth with (mmigration O

Let (Xt)tza dendte the size of 4l FoFulo«"Hoh_
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