MARKOV PROCESS

1.  On August 1, the number of subscribers of magazine A is 50%, magazine B is 25%, magazine C is 25%. During the month of August, Magazine A retains 87.5% and loses 12.5% of them to Magazine B; Magazine B retains 8.33% of its subscribers and loses 75% of them to Magazine A and 16.67% of them to Magazine C; Magazine C retains 33.33% of its subscribers and loses 50% of them to Magazine A and 16.67% of them to Magazine B. Assume there are new subscribers and that none quit subscribing; What proportion of the subscribers does each magazine have on September 1 and on October 1 ?

The transition matrix is:




    A

    B

  C

Magazine A

87.5%

12.5%

0

Magazine B

75%

8.33%

16.67%

Magazine C

50%

16.67%
33.33%





  A
      B
        C





.875
   .125
        0

( .5
.25
.25 )

.75
   .083
      .167       ( .75
.125
.125 )





.5
   .167
      .333

Details of multiplication matrix:

( .5 x .875 ) + ( .25 x .75 ) + ( .25 x .5 ) = .75

( .5 x .125 ) + ( .25 x .083 ) + ( .25 x .167 ) = .125

( .5 x 0 ) + ( .25 x .167 ) + ( .25 x .333 ) = .125


Thus on September 1, Magazine A has 75%, Magazine B has 12.5%, Magazine C has 12.5%





A
      B
        C





.875
   .125
        0

( .75
.125
.125 )

.75
   .083
      .167       ( .813
.125
.062 )





.5
   .167
      .333

       Thus on October 1, of the subscribers, Magazine A has 81.3%, Magazine  B has 12.5% and Magazine C has 6.2% 

2. In a certain community each year, 5% of the residents in the city proper move to the suburbs and 2% of the people in the suburbs move to the city. Assuming that the total number of people in the community remains constant, determine the long run proportions of city and suburban residents.

The transition matrix is:


           City
          Suburbs




City

.95

.05

Suburbs
.02

.98





.95
  .05

( P1
P2 )

 

 = ( P1
    P2 )




.02
  .98

.95 P1 + .02 P2 = P1
.05 P1 + .98 P2 = P2
         P1 + P2  = 1
Equation 1

-5 P1 + 2 P2 = 0
Equation 2

 5 P1 - 2 P2 = 0

     P1 + P2 = 1

Multiply Equation 1 by 5 and add to equation 2

5 P1 + 5 P2 = 5

-5P1 + 2 P2 = 0

---------------------


7 P2 = 5


   P2 = 5/7 = .7143 = 71.43%

Multiply Equation by 2 then subtract Equation 2

2 P1 +  2 P2 = 2

5 P1 -  2 P2 =  0

---------------------

7 P1
        = 2


    P1 = 2/7 = .2857 = 28.57%


Thus eventually, of the people in the community, 28.57% are city residents and 71.43% are residents of the suburbs.

3. The computer center at Rockbottom University has been experiencing downtime. Let us assume that the trials of an associated Markov process are defined as one hour periods and that the probability of the system being in a running state is based on the state of the system in the previous period. Historical data show the following transition probabilities: If the system is initially running, what is the probability of the system being down in the next hour of operation?






To

From


Running

Down

Running

  .90


.10

Down


  .30


.70   




Running

Down

  


  .90


.10


( 1
0 )





  



  .30


.70   


1 = probability of being in first state ( running )


0 = probability of being in second state ( down )


( 1 x .9 ) + 0 (.30 ) = .90


( 1 x .1 ) + 0 ( .70 ) = .10




Running

Down

  


  .90


.10


( .90
.10 )





  



  .30


.70 

( .9 x .9 ) + ( .1 x .3 ) = .84

( .9 x .1 ) + ( .1 x .7 ) = .16


There is .10 probability of the system being down during the first hour and .16 probability that  the system being down during  the second  hour.

4. Given are the transition probabilities for Grocery A and Grocery B. The current monthly market share are 60% for A and 40% for B. What will be the market share for each grocery store after one month?





Next monthly Shopping Period

Current Monthly



Shopping period

Grocery A

Grocery B

Grocery A


   .85


  .15

Grocery B


   .20


  .80




.85

.15

( .6
.4 )




( .59
.41 )




.20

.80

Details of matrix multiplication

( .6 x .85 ) + ( .4 x .2 ) = .59

( .6 x .15 ) + ( .4 x .8 ) = .41

Grocery A will have 59% market share and Grocery B will have 41% after a month. 

5. In our previous example of three dairy store, compute for the market share of Abbot's  Dairy by September 1. Abbot dairy is denoted as A, Branch Dairy as B, and Carter Milk as C. Below are the August market share and the transition probabilities.





  A           B          C







 .800     .100     .100

          (.234,   .483,   .283 )      
 .070     .900     .030          = probable Sept. 1





 
. 083     .067     .850
        market share

Details of matrix multiplication:

( .234 x .800 ) + ( .483 x .070 ) + ( .283 x .083 ) = .2445

( .234 x .100 ) + ( .483 x .900 )  + ( .283 x .067 ) = .4771

( .234 x .100 ) + ( .483 x .030 ) + ( .283 x .850 ) = .2785




  A           B          C






 .800     .100     .100

          (.234,   .483,   .283 ) 
 .070     .900     .030        ( .2445      .4771
    .2785 ) 




. 083     .067     .850
       


By September 1, the market share of Abbot's dairy will be .2445 or 24.45%, Branch Dairy will be .4771 or 47.71%,  and  Carter Milk will be .2785 or 27.85%.
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