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- (10%) Given that the discrete random variable X has mass function,

v / -
Pr(X =x)={x 6 where x =123

0 elsewhere,
describe its cumulative distribution, F (x).

. (10%) Given that 40% of entering college students do not complete their degree

programs, what is the probability that out of 6 randomly selected students, more
than half will get their degree?

. (10%) Given that the random variable x has density

fx)= 1 e—(x’—w“zsms’ —w<x <o

V187

(a) (3%) Is this distribution normal?
(b) (4%) Whatisthe 4 and o ?

(c) (3%) What is its maximum value?

- (10%) How large a sample must be taken in order that you are 99 percent certain

that X » 1swithin 0.50 of u? (Note: the Weak Law of Large Numbers is

Pr( X, —/,l|<821-—-———2—)
ne

- (10%) Neighboring farmers, Mr. A and Mr. B, were planting different varieties of

cormn.  Each planted 100 acres under similar conditions. Mr. A’s yield was 84
bushels per acre with a standard deviation of S bushels. Mr. B had a yield of 80
bushels per acre with a standard deviation of 6 bushels. Assume all sampling
normal. '
(a) (5%) What is the maximum likelihood estimate of the difference in mean?
(b) (5%) Make a 90% confidence interval estimate for the mean difference in
yield between the two farms.

. (10%) In a public opinion poll, 320 out of 400 persons interviewed supported the

administration’s policy on tax plan. ‘
(a) (3%) Establish a 95% confidence interval estimate of the proportion of
persons supporting the government’s stand on tax plan.
(b) (3%) What can be concluded with 0.99 confidence about the maximum error
in our estimate if the proportion of those supporting the administration policy
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is estimated as 80%?

(¢) (4%) With what degree of confidence can we assert that the proportion of

persons supporting the administration policy is somewhere between 77% and
83%?

7. (10%) Suppose a new cancer medicine, called Treatment Q134, is developed and
tested on a random sample of 170 patients.  Of these patients, 150 are cured and

20 die. An almost identical group of 170 patients are tested with the older
treatment Q133 and of these patients 130 are cured and 40 die. Test the

significance of these results. (Note: Pr(y* >3.84)= 0.05)

8. (10%) In a linear regression problem, find the mean and variance of a Y-value
predicted from a given X-value.

9. (20%) Data on research and development (R&D) expenditures for 18 industry

groups in relation to sales in the United States, 1988, are produced by regression
as follows:

R&D =192.99 + 0.0319*Sales

S.E: (990.99) (0.0083)
R? =0.4783
(a) (5%) Please interpret the regression results.

(b) (10%) On the basis of the Glejser test, we obtain the following results:

| =578.57+0.0119*Sales

{:

(0.8525) (2.0931)

| & [=-507.02+7.9270% \/Sales
(-0.5032) (2.3704)
| € [=2273.7+19,925,000%(1/Sales)
(3.7601) (-1.6175)

(c) (5%) A new regression result was reported as follows:
R&D

t:

t:

v Sales

S.E.

Please interpret the results and its assumption.

Percentage Points of the Normal Distribution

=-246.68 %

(341.13)
R*=0.6258

Sales

(0.0071)

1
—— + 0.0368 * \/Sales

The table gives the 100 percentage points, g, of 2 standardised Normal distribution

where a = ?1.-._ fuw eX%2 dx, Thus U, is the value of a standardised Normal variate which
vérn o

has

pr

a of being

Ay

ul
o Uy a oy, @ uy o Uy @ Vg P g
+50 ..0.0000 | .050 1.6449 | .030 1.8806 |.020 2.0337 |.010 2.3283 ||.050 1.6449
45 0.1257 } 048 1.6646 | .029 1.8957 {.019 2.074G.).000 2.3658 {|.010 2,3263
-40 0.2533 | 046 1.6849'1 .028 1.9110 |.018 2.0968 |.008 2.4089 || .001 3.0002
-35 0.3863 | .044 1.7060 ,027 1,9268 |.017 2.1201 |.007 2.4573° . 0001 3.7180
.30 0.5244 | .042 1.7279| (028 1.0431 [,016 2.1444 |.008 2.5121 1} .00001  4.2649
25 0.6745 | ,040 1.7507 | 025 1.9600 | ,015 2.1701 |.005 2.5758 025 1.9600
20 0.8418 | 038 1.7744 | .024 1.9774 |.014 2.1873 |.004 2.6521 || .005 2,5758
<15 1,0384 | .036 1.7901 | .023 1.9954 |.013 2.2262 |.003 2.7478 . 0005 3.2905
.10 11,2816 | ,03¢ 1.8250 ! 022 2,0141 | ;012 2.2571 2002 2.8782 || 00005 3.8906
.05 1.8449 | .032 1.8522 | .021 2.0335 {.011 2.2004 3.0902 |i . 000005 4.4172
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