STT 315

Exam 7-19-06

1.  A box has bills [ 1  1  5 ].  Jack will draw a bill first then Jill will draw from the two remaining.

         a.  (1)  P(Jill gets 5) using total probability and multiplication

P(1 then 5) = P(jack 1) P(jill 5 | jack 1) = 2/3  1/2 = 1/3

        b.  (1)  List the sample space of all pairs of draws for Jack and Jill, and use it to recalculate P(Jill gets 5).

          jack      jill                            1a  1b  5c
            a          b

            a          c      *

            b         a

            b         c       *

            c         a

            c         b

classical P(jill 5) = 2/6 = 1/3 (favorable cases indicated by “*”)

2.  Suppose each birth is assigned a day of the (365 day) year and these are independent.

    a.  (1)  P(second born misses the birthday of the first born)

364/365 since wherever first is born the second has 364 places to miss it

   b.   (1)  P(third born misses the birth days of the first two  |  the second born misses the first born)

363/365 since when the first two are born different days that leaves 363 places for third

3.  Three coins will be tossed.

        a.  (1)  List the classical sample space (universe) of all 8 possibilities (such as HHT)

HHH    HHT    HTH    THH    HTT    THT    TTH    TTT

       b.  (1)  Determine the complete distribution of r.v. X = the number of heads in three tosses.

           x         p(x)                                             x p(x)                         x2 p(x)

           0         1/8      only TTT                                0                                 0

           1         3/8      HTT    THT     TTH             3/8                               3/8

           2         3/8      HHT    HTH    THH            6/8                             12/8

           3         1/8      only HHH                            3/8                               9/8

                                                                           E X = 12/8 = 3/2      E X2 = 24/8 = 3

       c.  (1)  From (b) determine E X (the expected number of heads in 3 tosses.

see above

       d.  (1)  Determine E Y where Y is 1 if a coin comes up heads and is zero otherwise.

             y      p(y)       y p(y)

             0       0.5           0

             1       0.5          .5

                                E Y = .5

Confirm that (c) is three times E Y. (yes, 3 (.5) = 3/2 in (c))

        e.  (1)  From (d) determine Variance(Y) by any method.

Variance = 3 – (3/2)2 = 3 – 9/4 = 3/4

4.  There is estimated to be a 30% chance that a particular client will show up at a meeting.  If the client shows we estimate an 80% chance the deal will be made this week.  If the client does not show we estimate a 10% chance the deal will be made this week.

       a.  (1)  Make a tree diagram with the first branching being “client shows” and “client does not show.”

                                     deal    .8               show deal            .3  .8

           show  .3

                                no deal    .2               show no deal       .3   .2

                                     deal    .1           no show deal           .7  .1

     no show  .7

                                no deal    .9           no show no deal      .7  .9

      b.  (1)  P(deal made this week)

P(show deal) + P(no show deal) = .3  .8   +   .7  .1

     c.  (1) P(client showed  |  deal made this week)

P(show deal) / P(deal) = .3  .8  /  (.3  .8  +  .7  .1)

5.  Assume P(A) = 0.7, P(B) = 0.2, and A is independent of B.

      a.  (1)  Give the complete Venn diagram for this information.

                       AB     .7  .2

                       ABc    .7  .8

                       AcB    .3  .2  

                      AcBc   .3  .8           (place in Venn’s ovals)

     b.  (1)  Give the complete tree diagram for this information.

                                    B    .2          AB     .7  .2

               A  .7

                                    Bc   .8          ABc    .7  .8

                                    B    .2          AcB    .3  .2  

             Ac  .3

                                    Bc   .8          AcBc   .3  .8

6.  Assume P(A) = 0.3, P(B) = 0.9, and P(B | A) = 0.8.

      a.  (1)  Give the complete Venn diagram for this information.

                     AB     P(A) P(B | A) = .3 (.8)

                     ABc    P(A) P(Bc | A) = .3 (1 - .8) = .3 (.2)       

                     AcB    P(B) – P(AB) = .9 - .3 (.8)

                     AcBc  .P(Bc) – P(ABc) =1 - .3 .8 - .3 .2 – (.9 - .3  .8)

        place in Venn’ ovals

      b.  (1)  Give the complete tree diagram for this information.

need P(A) = P(AB) + P(ABc) = .3  .8  +  (.9 - .3  .8)

                        B    .8                                AB     .3  .8

     A   .3

                        Bc   .2                                ABc    .3  .2

            B   .7 / [ .9 - .3 .8]                                 AcB    [.9 - .3 .8] 

     Ac   .7

           Bc  .7 / [1 - .3 .8 - .3 .2 – (.9 - .3  .8) ]   AcBc   [1 - .3 .8 - .3 .2 – (.9 - .3  .8)]

      c.  (1)  From (a) or (b) determine P(A | B).

P(AB) / P(B) = P(A) P(B | A) / P(B) = .3  .8  /  .9

7.  (1)  Give a tree diagram exhibiting the “false positive paradox.”

                                     +   .98                 Disease +     .001  .98

              Disease   

                                     -     .02                Disease -       .001  .02

                                     +   .01                 Diseasec +    .999  .01

              Diseasec      

                                     -    .99                 Disease -       .001  .99

8.  Random variable Y has EY = 3, Variance Y = 4.

   a.  (1)  Determine standard deviation Y = root(4) = 2

   b.  (1)  Determine Variance (7 Y + 5)  = Variance(7 Y) = 49 Variance(Y) = 49  4

   c.  (1)  Determine E (Y – 3) = E Y – 3 = 3 – 3 = 0

9.  (1)  An investor plans to invest $1 in a scheme that has expected return 1.2 (that is, the investor expects to earn 20%).  The result of this first investment is X, which could be any of various amounts whose probability expectation is 1.2.  What ever X is, it will be invested in a second venture Y  which is expected to return 30%.  So we have E X = 1.2 and E Y = 1.3.   The r.v. XY is the return on one dollar pushed through the two investments, with the proceeds X of a none dollar investment being re-invested in the second venture which returns Y for every dollar.  Determine E (X Y) = E X  E Y = 1.2  1.3 if INDEPENDENT.

18..  The number X of sales, which in the case of this product are rare events, made in an evening of telephone marketing averages around 4900.  It is thought to be Poisson distributed because there is a small chance that any one randomly selected call results in a sale and sales are independent events from one call to the next.

    a.  (1)  Sketch the approximate bell curve for the number of sales and identify 68% and 95% intervals.

Bell with mean 4900 and SD root(4900) = 70.  So there is effectively little random variation in sales.

   b.  (1)  Sales for one night are denoted X and for a second night Y.  Determine the expected total sales for both nights.  E (X+Y) = 4900 + 4900.

   c.  (1)  Assume the sales are independent for the two nights.  Determine the Variance of  total sales X+Y.  Use this to determine the SD of X+Y.

Variance(X + Y) = 4900 + 4900 (sum of variances of X, Y since they are independent).  SD of X+Y is root( 2  4900) around 1.41  70.  

  d.  (1)  It is a fact that the sum X+Y of independent normal distributed r.v. is again normal.  Using your answers to (b) and (c) sketch the bell distribution of total sales X+Y.

Sketch a bell curve with mean 2  4900 and SD 1.41  70.  Again, there is effectively little random variation.

19.  A casino earns random return X on one play of a game.  They know that E X = $0.20 and the SD of X is $0.30.  

a. (1)   Determine Variance X = (0.3)2 .

b.  (1)  Let T denote the sum T = X1 + ..... + X5000 of 5000 plays of this game.  Determine E T = 5000  $0.20.

c.  (1)  Assume the plays are INDEPENDENT.  Determine Var T = 5000 (0.3)2 .

d.  (1)  A bell curve with mean 5000  $0.20 = $1000 and SD = root(5000    (0.3)2 ) which is around  $22.   Once again, there is little random variation of consequence.

