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summer Weather |

summer days are classified as either
sunny  or wiglilef

Suppose that the weather on any
summer day depends on the weather
conditions for the previous two days.

»

author
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To be exact, suppose that

e if 1t was sunny today and vesterday, then it
will be sunny tomorrow with probability 80%

» if it was sunny today but cloudy vesterday,
then it will be sunny tomorrow with
probability of only 60%

» if it was cloudy today but sunny vesterday,
then it will be cloudy tomorrow with
probability 60%

» if it was cloudy for the last two days, then it
will be cloudy tomorrow with probability 90%
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If we define a stochastic process {X,;n-1,2,...]
0 if dav n is cloudy,
by Xs= { 1 if day n is sunny,
then the stochastic process is NOT a Markov
chain, since it i1s not MEMORYLESS,
that is, the probability that (for example)
tomorrow is SUNNY depends not only on
today s state, but also vesterday sl

i we wislh # Markov cfigin model, the state of |
the system must ncorporste All refevant |
rrormation reguired fo delfermine e

Eransitron probasbriréies?

©D0enniz Bricker, U, of lowa, 1997



Weather Markov chain 8/23/00 page 4

® [here are four possible states:
i, (5,5) Sunny both vesterday & today
ii.  (5,C): Sunny vesterday, cloudy today
iti. (C,5): Cloudy vesterday, sunny today
v, (C,C): Cloudy both vesterday & today
From the state {85} there will be g fransifion (o either
(85 or (5.0} from (5.0} there will be g fransition to

gither (.5 or fE.0) efc That is. tomorrow, foday will be
yesterdays
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M we gre currentiy in
Figle 5C, ie, foday iz

cloudy bul yvesterdsy
o g | WES sunny,
then i fomorrow is
0.6 04 SURRY, we will be in

siate {.".f-‘h
today's § [LOmOrrow's g
: condition E

wo wilf be in the stsfe

&8
AN
today's @ tomorrow's g
condition g condition E
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eLe 55 M, 5C

CC Cs

The transition probability matrix 1s
35 aC Cs CC

5|08 02 000

| 0 0 04 0Ff
P=c|06 04 0 0
cc| 0 0 01 09
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Suppose that Sunday and Monday are both SUNNY. |
what is the probability that Friday will be sunny?

4936 1424 0544 2796
pé - 2532 0928 087 ShY
A272 1248 0928 Ao52
1398 0592 0945 065

Beginning in state 1 (3,3, there is a probability of
0.4936+00544 = 0.5758 that 4 days hence (Frygay) the system
will be in states 1 or 3, ie the day will be sunny.
(O equivigiant i, ome could find the probshiil )y thet on Saturday
the spsiemy witd be nstates [ (5.5 or 208 O5 i winch case
Freday must g\ Desn sigwile LS 1e TG power o 8 we wolls
Prnd Eaal s gives DSRS0 T EREE = 0578 Mhe sarme value
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The steady-state distribution 1s
m= 02727, m2=0.0909, rz=00909, m4=05454,

so that in the long run, the probability that a day 15 sunny 15 the
probability of being in states ($,3) or (C,3) s
T1+73 = 03636,

1.e. 36.36% of the days will be sunny.
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[ hY Hﬁfﬁmf}-‘]

When constructing a Markov chain model of
a system, the state must be defined so as to
incorporate ALL information necessary to

determine the probability distribution of
the transitions!

(Timl 15, Ehe probsiliE e aisirbation ms)l depand NV on
e cuyrenl sEFle, S ol o the siFle oF 1o S1siomr i
G o SEEPES. S

-
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