1.  Given P(OIL) = 0.2, P(+ | OIL) = 0.7, P(+ | OILC) = 0.4.

a.  Make a complete tree diagram.

                 + | OIL  0.7              OIL+  0.2  0.7                 

OIL  0.2

                 -  | OIL  0.3              OIL-  0.2  0.3

                 + | OILC  0.4            OILC+  0.8  0.4                 

OILC  0.8

                 -  | OILC  0.6            OILC-   0.8  0.6

b.  Determine P(+).

        P(OIL+) + P(OILC+) 

        = P(OIL) P(+ | OIL) + P(OILC) P(+ | OILC)

        =   0.2  0.7 + 0.8  0.4

c.  Determine P(OIL | +) 

          = P(OIL+) / P(+)

          = 0.2  0.7 /  (0.2  0.7 + 0.8  0.4)

2.  For independent gross returns X, Y,  

                                              E X = 20              E Y = 40 

                                             Var X = 10           Var Y = 30

The net overall return on these ventures is W = 0.9 X + 0.8 Y – 15.

a.  E W = 0.9 E X + 0.8 E Y – 15 = 0.9  20 + 0.8  40 - 15

b.  Var (0.9 X) = 0.92 Var X = 0.92 10

c.  Var W = 0.92 Var X + 0.82 Var Y = 0.92 10 + 0.82 30

3.  For data {2, 0, 4}

a.  Calculate the sample standard deviation s (do not reduce).

    x =   2              x2 =  4             (x – xBAR)2 = (2 –2)2 = 0


0                       0                                        (0 –2)2 = 4         


4                      16                                       (4 –2)2 = 4

tot        6                      20                                                       8

from calc form s = root(3/2) root(20 / 3 – 22) = 2; from definition s = root(8 / (3 – 1)) = 2

b.  Determine the margin of error (ME) for xBAR.

             +/- 1.96 s / root(n) = +/- 2 / root(3)

4.  For a LARGE sample of size n, drawn with-replacement from a population having mean mu, give the approximate probability that the interval xBAR +/- ME will cover the population mean mu.  Approximately 0.95. 

5.  For the distribution of random variable X

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

            0           0.2              0                  0

            3           0.8            2.4               7.2  

            sum      1.0            2.4                7.2

a.  E X = sum of value times probability = 2.4

b.  Var X = E X2 – (E X)2 = 7.2 – 2.42
6.  Profit on each purchase at a machine is modeled as a random variable X with


E X = 24
Var X = 16

a.  The total T of 100 purchases has E T = E X1 + ... + E X100 = 100  24 = 2400.

b.  If the100 purchases are independent then Var T =

       Var T =indep   Var X1 + ... + Var X100 = 100  16 = 1600

c.  Assuming the100 purchases are independent, sketch the approximate distribution for their total T.  Clearly identify E T and sd T (from (b)) in your sketch.

          approx bell curve with mean 2400 and standard deviation root(1600) = 40

          that is:  for the total we expect 2400 on average with sd of only 40

7.  Draws will be made with equal probability but without replacement from

               [  R  R  R  B  B  Y ]        i.e. [  3 R      2 B      1 Y ]

a.  P(R1   Y2   R3) = (3 / 6) (1 / 5) (2 / 4)            

  i.e. draws from  [3R  2B  Y]  [2R  2B  Y]  [2R  2B]

b.  P(R2) = P(R1 R2) + P(R1C R2)  total probability 

     =  P(R1) P(R2 | R1) + P(R1C) P(R2 | R1C)  multiplication rule                         

     =  (3 / 6) (2 / 5) + (3 / 6) (3 / 5) = 15 / (6  5) = 3 / 6 same as P(R1) 

8.  A plane has two engines that fail independently.  The probability that the first engine fails is 0.0001.  The probability that the second engine fails is the same.

a.  P(both engines fail) = 0.00012 
         by independence we just multiply the chances of each failing, since

         independence implies P(second fails | first fails) = P(second fails)

b.  P(at least one engine fails) = 1 – P(both do not fail) = 1 - 0.99992
          or by addition rule 0.0001 + 0.0001 – 0.000012 = 1 - 0.99992
9.  OIL example with endpoint probabilities

                                                                        (c)  net from policy “test, drill if +”

                  OIL+   0.2                                               -10 –100 + 400 = 290

                  OIL-    0.1   since the total is one         -10 -  0 + 0 = -10

                OILC+   0.2                                               -10 –100 +  0 = -110

                OILC-    0.5                                               -10 – 0 + 0 = -10

a.  P(OIL) = P(OIL+)  + P(OIL-) = 0.2 + 0.1 = 0.3

b.  P(+ | OIL) = P(OIL+) / P(OIL) = 0.2 / 0.3

c.  If cost to test = 10, cost to drill = 100, gross from oil = 400

 E( net from policy “test, drill if +” ) = sum of net times probability

     = 290  0.2 – 10  0.1 –110  0.2 –10 0.5 = 58 –1 –22 – 5 = 30

10.  P(A) = 0.4, P(B | A) = 0.5, P(B) = 0.3.  

a.  Give a complete Venn diagram.

             P(AB) = P(A) P(B | A) = 0.4  0.5 = 0.2

             P(ACB) = P(A) – P(AB) = 0.4 – 0.2 = 0.2

             P(ABC) = P(B) – P(AB) = 0.3 – 0.2 = 0.1

             P(ACBC) = 1 – 0.2 – 0.2 – 0.1 = 0.5

     enclose these labels and values in the ellipses 

b.  P(A | B) = P(AB) / P(B) = 0.2 / 0.3
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