STT 315 201-202

Exam 7-17-06

1.  A box has colored balls [ B B B G G G G ].  Draws are made WITHOUT replacement and with equal probability for those remaining.

         a.  (1)  P(B3  |   B1  B2)

only one black remains out of 5 remaining balls = 1/5

        b.  (1)  P(B2)

same a B1 which is 3/7

       c.  (1)  Are B1 and B2 independent of each other?  Why?

no, P(B2 | B1) is 2/6 which does not equal P(B2) = 3/7

so B1 changes the probability for B2, which is dependence

     d.  (1)  For WITH replacement draws CALCULATE P(G2) using total probability and multiplication.

P(G2) = P(B1 G2) + P(G1 G2) 

= P(B1) P(G2) + P(G1) P(G2) by independence

= 3/7  4/7 + 4/7  4/7 = 4/7 as it should be by order of deal

2.  Network servers fail independently.  Let A be the event that server “A” fails.  Let B be the event that server “B” fails.  Suppose A, B are independent events with P(A) = .001, P(B) = .002.

      (1)  P(A union B) = P(A) + P(B) – P(AB) = .001 + .002 - .001 (.002)

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

                ck         ck        ck

       b.  (1)  P(total of two heads in three tosses) = 3/8 as checked above

       c.  (1)  P(T3 | H1  H2) = 1/2 since tosses independent

or calculate P(HHT) / P(HHH or HHT) = (1/8) / (2/8)

4.  A coin will be tossed.  If it falls heads then a coin will again be tossed.  If the first coin falls TAILS then the second coin tossed will be a special one with heads on BOTH sides.

       a.  (1)  P(H2 | T1) = 1 since T1 means we toss the two headed coin next

       b.  (1)  P(H2) using total probability and multiplication.

P(H1 H2) + P(T1 H2)

P(H1) P(H2 | H1) + P(T1) P(H2 | T1)

  1/2         1/2         +   1/2          1   (works out to 3/4)

5.  Two cards drawn WITHOUT replacement from a deck of 52.

       (1)  P(first card is not a Queen, King, or Ace)

classical model (52 – 12) / 50

6.  P(OIL) = 0.2, P(+ | OIL) = 0.1, P(- | OILC) = 0.1.

 a.  (2)  Fill out a complete tree diagram with all labels.

                             +  0.1      oil+  0.2 (0.1)

      oil 0.2

                             -   0.9      oil-    0.2 (0.9)

                             +  0.9     oilc+  0.8 (0.9)

     oilc 0.8

                             -   0.1     oilc-   0.8 (0.1)

b.  (1)  P(OIL  | +) =  P(oil +) / P(+) = 0.2 (0.1) / [  0.2 (0.1) + 0.8 (0.9) ]

c.  (1) OIL and + are not independent, why?   The downstream branch probabilities

are .1  and .9 on the oil branch, but they are .9 and .1 on the oilc branch.  If the events 

oil and + were independent they would have the same downstream branch probabilities.

7.  (1)  If P(A and B) = 0.3, P(A) = 0.6 what is P(B | A)?

P(AB) / P(A) = 0.3 / 0.6 = 1/2

8.  Which ones are likely to be independent?

  a.  (1)  A = “I sleep late 7-21-06” and B = “you are excused from class 7-21-06.”

seems dependent since if I sleep late this probably enlarges the chance that you will

be excused from my class.

 b.  (1)  A = “interest rate rises” and B = “NYSE stock index drops.” 

seems dependent, after all the markets tend to go down when interest rates rise.

9.  Assume P(A) = 0.3, P(B) = 0.9, and P(B | A) = 0.4.

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

impossible since P(A or B) = P(A) + P(B) – P(AB) > 1

      b.  (1)  Determine P(A | B).

could be anything! (anything follows from a contradiction)

10.  Given that 

            P(AB)  = 0.2, P(ABc) = 0.1

            P(AcB) = 0.3, P(AcBc) = 0.4.

 (1)  Make a complete tree diagram for this information.

                               B  .8  given                        AB    .2      given

        A  .3

                               Bc .2                                  ABc   .1      given

                               B   .3/ .7                            AcB   . 3      given

        Ac .7

                               Bc  .4 / .7                           AcBc   .4     given

11.  (1)  Given that P(B | A) = 0.3, P(A) = 0.4, and P(B) = 0.2.  Determine P(A | B).

12.  Given the distribution

      y    p(y)     y p(y)    y2 p(y)

      0    0.2             0            0

      2    0.5             1            2

      5    0.2             1            5

                     E Y = 2      E Y2 = 7

   a.  (1)  Determine E Y = 2 above

   b.  (1)  Determine Variance Y = 7 – 22 = 3 above

   c.  (1)  Which way of calculating variance may be more sensitive to rounding errors?

the short form just used

  d.  (1)  Determine the standard deviation SD of Y = root(3)

13.  A business model had GM and Renault earnings next year as random variables GM and R with E GM =  0.77 billion and E R = 0.31 billion.

   a.  (1)  Are GM and R likely to be independent random variables?

no, sales are highly dependent for different brands

   b.  (1)  E(GM + R) = E GM + E R = .77 + .31 in all cases

14.  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 random amounts whose probability expectation is 1.2.  Whatever 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. 

   a.  (1)  Determine E (X + Y) (does not require independence).  This is the expectation of the total return on two one dollar investments.

E X + E Y = 12 + 1.3

   b.  (1)  If Variance X = 1.6 and Variance Y = 1.4 determine Variance (X + Y) (requires independence).

Var X + Var Y = 1.6 + 1.4 if independent

 c.  (1)  Determine SD of X+Y (requires independence).

root(Var(X+Y)) = root(1.6+1.4)

15.  If 60% of voters in a population favor the democratic candidate then the number of democratic voters in a random sample of 1000 voters follows approximately a bell distribution with mean 600 and standard deviation of 15.5.  

    a.  (1)  Sketch this distribution and identify 68% and 95% intervals.

bell curve with center at 600 and sd (distance from center to point of inflection) 15.5

68% interval ranges from 600 – 15.5 to 600 + 15.5 (mean +/- one SD)

95% interval ranges from 600 – (2) 15.5 to 600 + (2) 15.5 (mean +/- 2 SD)

   b.  (1) From your sketch does it seem likely that the sample of 1000 voters will have fewer than 500 who favor the democrat?

no, 500 is far left of even 600 – (2) 15.5.  there is scant probability that far left

16.  The number X of sales 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.

mean (expected value) is 4900 so the SD is root(4900) = 70 (applies in rare event case)

sketch bell curve having center 4900 and sd = 70.

68% interval from 4900 – 70 to 4900 + 70

95% interval from 4900 – 140 to 4900 + 40 

small sd = 70 vs mean 4900 almost eliminates randomness!!

   b.  (1)  Determine the expected total sales of two such nights’ activity.

E(X1 + X2) = E X1 + E X2 = (2) 4900.

