N 166 - Spring 2008
Weekein-Retien #10
couresy: Kendr Kimer
(coneing Sectons .19, 9.4)
« A Markov Chain s a special class of stochastic processes in which the probabilities asso-
ciated with the outcomes at any stage of the experiment depend only on the outcomes of the
preceeding stage.
 The outcome at any stage of the experiment in a Markov Chain is called the state of the
experiment
« A transition matrix associated with a Markov Chain with n states s an 1  n matrix 7 with
entries aij = P( moving to state i currently in state j) such that
— 4y > Oforall i and j.
~ The sum of the entries in each column of 7" 1.
« Any matrix that is square in which all of the entries are non-negative and the sum of the
ic matrix.

entries in each column is | is known as a stoch:
« 16T is the transition matrix associated with a Markov Chain and Xo is a column matrix that
represents the initial distribution, then the distribution of the system after m observervations

i given by

Xn=T"Xo
f and only if some power of T has entries that are all

o A transition matrix, T, is regular
positive (i.e. srictly greater than zero).
I T represents a Regular Markov Chain then the steady-state (long-run) distribution, X,

can be found by solving the matrix cquation

TX =X

together with the condition that the sum of the elements of the column matrix X must equal
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2. The transition matrix for a Markov Chain is given by t
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(a) What does the entry @3 represent? as; 7
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(b) If the TR, dtbuton is givrThy

find the distribution after 2 stages.
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3. Is the matrix regular?
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7. A game consists of two players simultaneously showing one, two, or three fingers. Cindy and Rick decide to play this game. If the sum off
the numbers showing is less than three Cindy pays Rick $2. If the sum of the numbers showing is greater than four, Rick pays Cindy $3
Otherwise, Cindy pays Rick $1.

(3) Find the payoff matrix for this two-player zaro-sum game.

(b) Find the maximin and minimax strategies for Rick and Cindy. Is this game strictly determined? If so, what is the value of the game7]
‘Who does this game favor?
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Two local competitors, Regina and Crystal, are trying 1o decide where to advertise. Curently each gir has S0% of the market. Regina has
e, i
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an Pres. If Regina achertses in . she will ncrease her market share by LS if Crystal advertises in the, she
A S B ket st b f oy tverises o el dsh wil st et s by \ Qg Pl evtes
in gina advertises in the, e will increase her market share by JO%Cf Crystal advertises
inf PORSUNT increase her marke share by, oyt acertses i the Eagle, o she will ncease her market share
by L4 I Crystal adverises n the AbouTown Press

(a) Construct the payoff matrix for this game.
(b) Find the maximin and minimax strategies for Regina and Crystal Is this game stricly determined? If so, what is the value of the
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