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1 Syllabus

2 Motivating examples

A stochastic process is a sequence of random variables
canthinkof it astheevolution

Xo Xa Hz or Xt i Ost x ofa randomvariableovert.me

Marianas dffanrtiffm.pro
Xn 0 sunny onday Xt numberof large cells in gene expressionrainy onday n earthquakes along the spaceHut XnXni Xa XntilXn Cascadian fault untie Xt geneexpression of a

PCXnt.ioXn 0 o.g year t
cancalculatedistribution of cell at true t

IPXm IlXn01 0.1 XzosolXygzs n Can study how cleftsgo
PCXnti.tl n 11 0.5 A counting process from unknown cells toIPXun D Xu4 0.5 bone skin brain edge or cancor
what is IP Xn 20114 0 cells

These allow us to create models of how the world wows and
then predict what will happen in the future

3 Introductions

Chapter 4 Discrete Time Marvor Chains

left Xo X Xz be a sequence of random variables

each tacang values in the stale space S



Example I D random walk

Taif gheads
I l l l l I
i 2 i i i ite itz its

Xn position at the n Xn t 2 2 1,0 1,2

Xun If if Yes S Z statespace

Example Xn go sunny on dayn
a rainy ordayn

Then Xue 0,11 5

In this chapter we assume that the state space S is finite or

countable

wheniscxnlnzoatlan ocha.is Intuition we want to

study processes sit the probability of observing a state in the future
ie at true htt only depends on the observed state in thepresent
Cat true n and not on the past lie not on XunXu z

Definition let Xu nzo be a sequence of random variables with state

spaces Then Xn nzo is a Markov chain of A satisfies the
Mariner property Yuzo and Hae n Artie S

P Xm Xun IXu xn Xo Ho P Xun xn I Xu xn

Eixample PCXnte 0 lan 01 0.8 P Xn 0 4 15 0.3
IPCXun l Xu b 0 2 IP Xna L I Xu 17 0.7

Example l D random Walk DCXm att Xn a a 0.4
ly depends on Xn P Xnt a l 1Xn a 0.6



Homeworkexercise Transforming a process into a Markov chain

Suppose that whether or not it rains 8
today depends on whether or

not it rained in the last two days Specifically

Question What'sIPHuti olxu.it u j
Knt 1 I Xn fXn P 0.7 Pint 0 14 1Xu41 0.3

IP Xm t Xn l Xu 01 0.5 IP Xm.ioXn l Xn a0 0 5

IP Xun 1 Xn OXu i l OY IP Xun olXu 0 Xu 1 0.6

IP Xut Xn O Xm _O 0.2 IP Xun olXu OXu 01 0.8

Question Is An nzo a Marmo chain Ne
Questions Howcan we transform it into a Maroon Chair Hint set Yn FF

ie Tn takes 4 values


