STT315 FINAL EXAM

8-17-06

No work = no points.

1.  Determine Var X for the distribution below. Completely reduce your answer.

               x      p(x)

              -1       0.2

               0       0.6

               1       0.2

E X = 0

E X2 = .2 + 0 + .2 = 0.4

Var X = 0.4 – 0 = 0.4

2.  If r..v. Y has Var Y = 1.6 determine Var(3 Y – 7).  Do not reduce.

Var(3 Y – 7) = Var( 3 Y) =  9 Var Y = 9 (1.6)

3.  Sales from two divisions are independent NORMAL r.v. with 

              EX = 23, Var X = 6,                EY = 40, Var Y = 10.  

Determine E(X+Y), sd(X+Y) and sketch the distribution of X+Y.

Bell curve with mean 63 and sd 4. 

      E(X + Y) = E X + E Y = 23 + 40 = 63

     Var(X+Y) = Var X + Var Y = 6 + 10 (by indep) = 16

     Sd(X+Y) = Sqrt[16] = 4

4.  Sales Y are normally distributed with mean 110 and standard deviation 20.  Give the required z-score and determine P(Y > 145).  Use no continuity correction.  

P(Y > 145) = P(Z > (145-110)/20) = P(Z > 35/20 = 1.75) = .5 - .4599

                         z              .05

                       1.7             .4599

5.  Find z with P(0 < Z < z) = 0.287.  Use the closest z-table entry.  Refer to (4).  Use this z to find a value y (for sales) with P(110 < Y < y) = 0.287.  Do not completely reduce.

       z              .00

     0.8             0.288 is close           gives z = 0.80 (the other closest is ok too)

So y = 100 + 0.80 20 (referring to (4)).
6.  Suppose P(OIL) = 0.1, P(+ | OIL) = 0.8, P(+ | OILC) = 0.3.  Draw a tree and determine Bayes’ probability P(OIL | +).  Do not reduce.

      Oil .1             + | oil  0.8         oil+  .1(.8)           “+ case”

                             - | oil  0.2         oil-   .1(.2)

    no oil .9           + | no oil  .3   no oil+  .9(.3)        “+ case”

                             - | no oil  .7   no oil-   .9(.7)

P(oil | +) = P(oil +) / P(+) = (.1(.8)) / (.1(.8) + .9(.3))

7.  Here are two boxes of colored balls:

                  box I          [ B B B R ]

                  box II        [ B B R R R G ]

We select box I with probability 0.2 (otherwise box II is selected).  Having selected a box we then proceed to sample without replacement from it.  Give 

             a.   P(B1 R2  |  box I is selected) = 3/4  1/3 = 1/4
             b.  P(B1) = P(I B1) + P(II B1) = .2(3/4) + .8(2/6) 

            c.  P(B2) = same as (b) as order of deal does not matter once a box is chosen.
8.  Accounts are scored with x = balance due.  The mean account balance is $431 with sd $159.  A with-replacement sample of 100 accounts is taken and the sample mean xBAR is calculated.  Determine the expectation and sd of r.v. xBAR.  Sketch the approximate distribution of xBAR offered by the central limit theorem, including mean and sd of xBAR, as recognizable elements of your sketch.

Bell curve with mean E xBAR = mu = 431; sd of xBAR = sig/root(n) = 159/root(100).

9.  Each part is scored x = wear.  Scores x are normally distributed.  A sample of 10 finds xBAR = 24 and sample standard deviation s = 9.  Give a 95% t-based confidence interval for the population mean.  Don’t reduce.

             DF           t

          10-1=9     2.262              ci = 24 +/- 2.262  9/root(10)
10.  A shipment of parts has some unknown fraction p of defectives.  The receiver of this shipment will reject it if a z-test based on a sample of 25 parts, rejects the null hypothesis H0: p = 0.1 vs alternative H1: p > 0.1 for alpha = 0.03.   The sample of 25 parts finds 5 that are defective.  Calculate the test statistic and reduce your answer.

           pHAT = 5/25 = 0.2

           test statistic = (pHAT – p0)/(sqrt[p0 q0]/sqrt[n])

                               = (.2-.1)/sqrt[.1  .9 / 25] = 5/3 ~ 1.67
11.  Refer to (10).  Suppose the test statistic works out to –2.58 (it does not).  Calculate pSIG and determine whether the shipment is rejected for alpha = 0.03.

         One sided test fails to reject since pHAT is LESS than p0 = 0.1.

12.  For which of these tables does age appear to be independent of blood pressure, WHY?

      age   BP       L        M      H                         age   BP       L       M      H

    < 30               5         20     30                         < 30             5       20     30

    30-50            10        40     60                         30-50          20      80     120

    > 50              15        60     90                         > 50             5       20      30

Both, they each have rows (columns) in constant proportion (e.g. taking rows of the first table, 5 is to 20 as 10 is to 40 as 15 is to 60; likewise 20 is to 30 as 40 is to 60 as 60 is to 90).  THE APPEARANCE OF INDEPENDENCE IS PROPORTIONALITY.

13.  P(market up) = 0.7, P(interest down) = 0.8, P(market up | interest down) = 3/4.  Give the complete Venn diagram.

    P(Mup Idn) = P(Mup | Idn) P(Idn) = 3/4  0.6 = 0.6.

   P(Mup Iup) = P(Mup) – P(Mup Idn) = 0.7 – 0.6 = 0.1

   P(Mdn Iup) = P(Iup) – P(Mup Iup) = 0.8 – 0.6 = 0.2

   P(Mdn Idn) = 1 - .6 - .1 - .2 = 0.1

14.  The number X of product returns in a week is Poisson distributed with a mean of 25.  Sketch the approximate distribution of X, identifying the mean and sd as recognizable elements.  Find P(X < 35) using the rule of thumb (no continuity correction).

        Bell curve having mean 25 and sd 5 (since Poisson’s sd is root of its mean).

        P(X < 35) ~ P(Z < (35-25)/5) = P(Z < 2) ~ .5 + .475 by rule of thumb.

15.  A z-test of H0: mu = 23 vs H1: mu is not 23 is conducted with alpha = 0.03.  Suppose the test statistic is –2.326.  Determine pSIG and the action taken by the test.

           pSIG  = 2 P(Z <-2.326) since the test is two sided

                      = 2 P(Z > 2.326) = 2 (0.005) = 0.01 < 0.03 = alpha 

          so REJECT H0.

16.  A with replacement sample of 400 voters find 180 republicans.  

a.  Determine pHAT, the estimate of p = fraction of republicans among all voters.  

          pHAT = 180/400 = 0.45 (decimal optional but it simplifies typing)

b.  Determine the estimated standard deviation of pHAT.

         Sqrt[pHAT qHAT / n] = Sqrt[.45  .55  /  400]

c.  Determine the margin of error of pHAT.

         +/- 1.96 Sqrt[pHAT qHAT / n] =  +/- 1.96 Sqrt[.45  .55  /  400]

17.  Determine a value z with P(0 < Z < z) = 0.33 (use closest table entry).

           z            .05

          0.9           .3289 closest to .33           ans z = 0.95
18.  If P(0 < Z < 1.88) = 0.45 (it is not) determine a value v with P(IQ < v) = 0.95.  IQ is normal with mean 100 and sd 15.

       v = 100 + 1.88 15
19.  Daily sales X are normally distributed with mean 52 and sd 26.  Consider 100 days total sales T, modeled as the sum of 100 independent r.v. T = X1 + ..... + X100.   Determine the mean and sd of T and sketch the distribution of T using this information.  

         E T = 100  52 = 5200

         Var T = 100 Var X = 100 262
          sd T = root(Var T) = 10  26 = 260

          T ~ normal with mean 5200 and sd 260 (randomness is small relative to mean)
20.  Die A has six faces labeled {1,3,7,8,10,12}.  Die B has six faces labeled {2,4,5,6,9,11}.  Determine the probability that die A throws a larger number than die B if they are thrown together.

                                     B

                        2   4   5   6   9   11

                   1

3 *

     A           7    *   *   *   *   

                  10   *   *   *   *   *

                  12   *   *   *   *   *   *               so P(A > B) = 20/36

21.   Calculate sample standard deviation s for data {-2, 0, 2}.

           root(n/(n-1)) root(mean of squares – square of mean)

           = root(3/2) root(8/3 – 02) = 2
22.  For r.v. X having the distribution given below, determine E (1/X).

         x           p(x)          (1/x)  p(x)

1 0.4          1  0.4 = 0.4

        0.5          0.6          2  0.6 = 1.2

                               E (1/X) = 1.6

23.   What is “type one error?”

             It is rejecting H0 when H0 is true.

