%7 qunclr\;nq Processes
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- Br‘a.nc,\zxinj ?roce_sse,s ave Markov CLLLaLl'n.S
'HA¢+ WEOAQI c.l«amjes l\n Foru(q_'h'on SEZC
Over Time

_ Assume. the individuals 1 the wau[ach'm{
Fr‘oo\uce o-ﬁps?rl‘mj as '(Cb”ows .

— Eacl individual will i its lifehime
Fmiuce_ J op'psrm'ns WI‘H« F"‘DLQL:-JI""'I‘E’S

P_\ (j:o)l)zj-..> .

_ Eacl s twidbaa ) Fmaluces o-F'FSf"‘"nj
anCFe)\ien'Hy of other individuals
_ The wmital size of Fhe FoFulaL‘l'fon

s X, (the size of +he zero-th
3e,ue,ra.h'on) .
_let Xy e the total number of

0'p'€s?rn'n3 O'C -\'LQ entire -?,—e,ro—'\'L\

fje/vxe,rod“i ONn .



- Tn 3emem| :

Xn= size of +he n-th qenera on
= toi= D"png""ﬂj of +he (n—1)-st
39«'\€.rac|’10n
— What s He siate s pace of +he
Markov chain $X,€ 7

~ Are the states recurreal or ‘qunSfen*_?



C’,oro“qm’-/: I+ P >O/ Hien e,ve,n‘htﬁuy
Hie FOF“L’CHO" will die out or ts
size il converqe o l‘n-F:‘m"f‘y.
Proof -

Mean and Variance of Xn

- Let M = denote Hae exlbec'l'ed

Number O'F oF—FSFrinj ‘FDr a random
ndividual.

- L€,+ o - denote 'Ha&

e

variance  of  the number of o-ﬁ'pspr:'nj
of an individual.

— Assume for now Fhat He mital
FoFu\q:Hon Size Xo = l ’\)o'l‘&

Xn-—\ -



- Let Z; be 4he number of o-p-psrbm'n
of e i-th Tadiv :'a!ux" N H«e j
(V\—l)—s‘t‘ ‘jmerad'fon _

T hen

'By the law of iterated axFec‘l‘q‘l‘fon:



By ‘H\Q law O'p i'l‘?.r‘ad'eal vqu'qnce;



Extinection Probabilites

— Le¥ ‘ITD denote He FY‘OL)QL;{I‘W _H'\Q
Foru\acl'ion wil Q»u\‘luq.uy die oul
(stum;ns Ro= 1}z

T =

Theorem: I£ <] Hhen =1,
PTOo‘FJ

_N__?_te-'—.: T /.,{:I) 1T can be ghown Hiat TTD-'Zl.



What £ /~l>| ? We condihon on
'Hr\e Number O'P O'p‘FSFr‘fnj o‘p +he

mitiel individual :

- I‘@ +here are J individuals n the
—-FH‘S"’ 3e,ne,m‘hon, Hien +L\e OVGJ‘&”
FOFulad’l'on clies ou'l' l‘p Ow\al Dr\ly I'@ ?

-Each l‘v.wlbfe,no!e,m'f' branch has
Fro‘pq\m\f'l‘y D{‘ dyfnj oud') S o

overall -
T hus
- When >l then T ezuqls the

smallest Pos{Hve num‘oe,r Sa,'h‘sﬁffﬂj |
‘H/\iS Q,cluq,‘h‘on.



Example |: Suppose women of o certam
FOFLL‘oCHOVl WI” ,'\QV& J _'E‘&MQ.,& Opérrt'nj

Wy Hs -H«e —Fouow;vmﬁ FrolootL:‘/;"Hes) .F;”_
J'-‘-O) \)23'1 >5: PB=0.3e0, P,:O.Li“fS'/

) =) 2
F,= 0.165 F=0.060, F=0.022 [ =0.008.

— Surroge -}—L\ere 1S "“"-h“t”y one 'pemq_/e
I‘V\ SHCL o 'F;&wu\y FI‘V\A E(Xn> aunal V‘U’"(X,\).



"'l/\))/\a,"' ig ‘Hr\& FrDLQLI‘ll' O'p ‘H«e
-Family cl\/l‘nj ou‘l"? +7

-'WL\Q'I' 1S 'Hm‘.’, fr‘o\oa.la:-ll"fy D‘F e)("‘l'ﬂc on
I‘F “H«C ‘Farmly mqu”y l'\AS 3 -Femq’es?



