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Markov Chains —
using matrices and
probability together
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Example:  John Õs Truck Rental does business in
North Carolina, South Carolina and Virginia.  As with
most rental agencies, customers may return the
vehicle that they have rented at any of the
company Õs franchises throughout the three state
area.  In order to keep track of the movement of its
vehicles, the company has accumulated the following
data:  50% of the trucks rented in North Carolina are
returned to North Carolina locations, 30% are
dropped off in Virginia, and 20% in South Carolina.
Of those rented in South Carolina, 40% are returned
to South Carolina, 40% are returned in North
Carolina, and 20% in Virginia.  Of trucks rented in
Virginia, 50% are returned in Virginia, 40% in North
Carolina, and 10% in South Carolina.
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This is called a t ransition diagram
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These numbers
are t ransition
probabilities
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The transition probabilities can be put into a
matrix called the t ransition matrix .
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The transition probabilities can be put into a
matrix called the t ransition matrix .

Here NC is state #1, SC is state #2, and VA is
state #3.
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p2,3 =  probability
of going from state
2 to state 3.
p2,3 =  .2 in this
example

The transition probabilities can be put into a
matrix called the t ransition matrix .

Here NC is state #1, SC is state #2, and VA is
state #3.
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Note that the
sum of the
numbers in
each row is 1.
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Exam ple:  I f John goes to class one day, there
is a 60%  chance he will go the next  day. I f he
cuts class one day, there is an 80%  chance he
will go to class the next  day. (The class m eets
every day.)
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probabilit y he will go to class on Wednesday?
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I f John goes to class on Monday, what  is the
probabilit y he will go to class on Wednesday?

G
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G C G C
.36 .24 .32 .08

.36 + .32 = .68
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I f John goes to class on Monday, what  is the
probabilit y he will go to class on Wednesday?
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The ent r ies here are the two-step
t ransit ion probabilit ies.

For exam ple, if John goes to class on
Monday, there is a 32%  chance he will
cut  class on Wednesday (2 days later) .

  Notation:  p12
(2) = .32 for example.
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