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The article claimed that women percewed the problem to be much more
prevalent than did men. One question asked to both men and women
was: “Do you think sexual harassment is a major problem in the
American workplace?” Some 24% of the men compared to 62% of the
women responded “Yes.” Suppose that 150 women and 200 men were
interviewed. Use o = 0.05, test the hypothesis that the proportion of
women who think sexual harassment— is a major problem in the
American workplace is larger than that of men. (10%)
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2. A buyer for a manufacturing plant suspects that his primary supplier of
raw materials is overcharging. In orderto determine if his suspicion is
correct, he contacts a second supplier and asks for the prices on various
identical materials. He wants to compare these prices with those of his
primary supplier. The data collected is presented in the table below, and
the prices are normally distributed. The buyer believes that the
differences are normally distributed and will use this sample to perform
an appropriate test at a level of! 51gmﬁcance of 0.01. (10%)

Primary Se%opd ag
Material Supplier Supplier

1 $55 $45
2 $48 $47
3 $31 $32
4 $83 $77
5 $37 $37
6 $55 $541i

| I
3. Nancy believes that the average runmng tlme of movies is equal to 140
minutes. A sample of 4 movies was ‘taken and the following running
times were obtained. Assume the population of the running times is

normally distributed.

150 150 180 170
(a) State the hypotheses and test the hypotheses at the 10% level of

significance. (8%)
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(b) Compute a 90% conﬁdence 1ntewalﬁor average running time of
movies. (8%)

4. Assume the probability density function of random variables X as:

—(x+3)?
36

f(x):&/jre , —00< X <00

Answer following questions.
(a) Find the distribution of X. (4%) | | ] |
(b) What is the value of the P(0 < X < 10)9 (6%)
(c) Ifthe aX+b is the standard normaHllstrlb_u{lon find the values @ and b.
(6%) [ ]
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5. Consumers spend an average of $21 per week in cash without being
aware of where it goes. Assume that the amount of cash spent without
being aware of where it goes is normally distributed and that the
standard deviation is $5.

(a) What is the probability that a randomly selected person will spend

more than $257 (5%) 'ri;:‘*q

(b) What is the probability that a randmrhy\selected person will spend

between $10 and $20? (5%) | i l—
(c) Between what two values will the tmddle I95% of the amounts of cash
spent fall? (5%)

6. The following table shows the number of students in three different
degree programs and whether they are graduate or undergraduate
students:

Undergl};dﬁ_ﬁfd ;_iGi‘aduate Total
Business 150 || [|[|Xl1Es50 200
Engineering 150 1 U |25 175
Arts & Sciences [100 | £/ \\25 125
Total 400 100 500

(a) What is the probability that a randomly selected student is an
undergraduate? (3%)
(b) What percentage of students are engineering majors? (3%)
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(c) If we know that a selected student is-an undergraduate, what is the
probability that he or she isa” busmesémajor‘? (3%)

(d) A student is enrolled in the Arts and Sciences school. What is the
probability that the student is an undergraduate student? (3%)

(e) What is the probability that a randomly selected student is a graduate
Business major? (3%)

7. A microeconomist wants to determine how corporate sales are
influenced by capital and wage| §pendmg by companies. She proceeds
to randomly select 26 large conporatlons and record information in
millions of dollars. The Mlcrosoft Excel output below shows results of
this multiple regression. ~ —— [

SUMMARY OUTPUT

Regression Statistics
Multiple R 0.830
R Square 0.689
Adjusted R Square 0.662 | it T[]
Standard Error 17501.643 ——

Observations 26 L

|
ANOVA 3:! — |
df SS MS F Signif F
Regression 2 15579777040 7789888520  25.432 0.0001
Residual 23 7045072780 306307512

Total 25 22624849820

Coeff StdError fStat P-value
Intercept 15800.0000 6038'2999 21617 0.0154
Capital 0.1245 ()2045'”%ﬂ609 0.5485
Wages 7.0762 _14329—-4J804 0.0001

(a) What fraction of the variabiliﬁﬂlq 'sﬁles* is explained by spending on
capital and wages? (3%)

(b) At o =0.05, test whether Capital has an influence on corporate sales?
(3%)

(c) At a=0.05, test whether wages has an influence on corporate sales?
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(d) What are the predicted sales” (meJ:hons of dollars) for a company
spending $100 million on capital and $100 million on wages? (3%)

(e) One company in the sample had sales of $21.439 billion (Sales =
21,439). This company spent $300 million on capital and $700 million
on wages. What is the residual (in millions of dollars) for this data
point? (3%)

(f) At a=0.05, perform an F test and determine whether the coefficients
on Capital and wages are angnlﬁéhnﬂy different from 0. (3%)
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CUMULATIVE PROBABZILTT]I-'E_F:]?OR TP&F STANDARD NORMAL
DISTRIBUTION (Continued)

TABLE 1

Cumulative .
probability Entries in the table

give the area under the
curve to the left of the

z value. For example, for
z = 1.25, the cumulative

~ [ — probability is 8944,

| O
0 7| | ]
el —
M0 01 e 63 o e es o a6 07 08
0 5000 5040 5080 5120 St60 5199 5239 5279 5319 5359
0 5398 5438 5478 5517 5557 5596 5636 5675 5714 5753
2 5793 5832 5871 L5910 5948 5987 6026 6064 6103 .6141
3 6179 6217 6255 6203 6331 6368 6406 6443 6480 6517
A4 6554 6591 6628 6664 670D 6736 6772 6RO8 6844 .6BTD
5 4915 6950 6985 7019 7054 F0BR 7123 7I57 9190 .72
6 7357 7291 734 35T 7389 22 p4S54 7486 7517 7549
77580 61l 7642 767TA 7704 7TM 7764 7794 7823 (7852
B 7881 7910 7939 (7967 ‘-"_@;5 = :32;3‘ R0S1 8078 8106 8133
9 8150 8186 8212 .8238 113254_3.&@ 8315 80 8365 8389
10 8413 84383 8461 8485 ‘ !,aisﬁa_i .xi 1| 8554 8577 8599 862l
.1 8643  B665 8686 8708 8729 _RW9| 8770 8790 8810 B3O
12 8849 8860 8888 .BOOT [ .8025 | [RO44| 8962 .R9RO 8997 9015
13 9032 9049 9066 9082 9009 SH5 9131 947 9162 97T
14 9102 9207 9222 62369251 0265 9279 0202 9306 9319
15 0332 9345 0357 0370 9382 0304 9406 0418 9420  944]
16 9452 09463 9474 0484 9495 9505 9515 9525 9535 U545
17 0S54 0564 9573 0582 9591 9599 9608 9616 9625 9633
I8 9641 9640 9656 9664 9671 9678 968 9693 9699 9706
10 ON3 9719 9726 9732 97 9744 9750 9756 96l 9767
20 9772 9718 9783 9788 9793 9798 9803 9808 9812 9817
a1 0%21 0836 9830 0834 9838 OR42 9846 9850 9854 9857
22 9%1 9864 9868 9871 9875 OR78 U881 9884 9BAT O8N
23 0893 9896 9898 9901 | 6944\ |.49p6) 9909 9011 8913 9916
24 9918 9920 9922 9925 997 | 9929 9931 9932 9934 9936
25 98 9940 9941 9943 9945 .9046] 9948 9949 9951 9952
26 9953 9955 9056  .9957 L 19959 0060 9961 9962 9963 9964
27 0965 9966 9067 6968 —996T S 9T0 9971 9972 9973 9974
78 0974 9975 9976 .O9FF 9977 9978, 9979 9979 9980 998l
26 G081 9982 9982 9983 9UB4 L.GOB4L 9985 9985 9986  .9986
30 9987 0987 9987 .00R8 9988 (0080  DORY 9980 9990 9990
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TABLE2 ¢ DISTRIBUTION i || S

Arcaor
probability Entrics in (he table pive f values for an arca
or probability in the vpper tail of the !
distribulion. For example, with 10 degrees
AL | of freedom and a .05 area in the upper lail,
0 T T esl1B2

| —
]

1 1
| | [ Areaim Upper Tail

Degrees . —
of Freedom 20 A0 05 .08 n 005
1 1.376 3.078 6.314 12,706 31.821 61.656
2 1061 1.886 2.920 4.303 6.965 9.925
3 978 1638 2.353 3.182 4.541 5.841
4 941 1.533 2.132 2,776 3.747 4.604
5 920 1.476 2,015 2,571 3.365 4032
6 906 1.440 1.943 2447 3.143 3.707
1 896 1.415 1.895 2.365 2.998 3.499
8 889 1.397 1.860 2,306 2.896 1.355
9 883 1383 1833 2.262 2.821 1.250
10 879 1.372 | \"'_’j 13| 22 2.764 3,169
i 876 1363 | | | (965 | | 2201 2.718 3.106
12 873 1356 | | | 85 || [2179 2.681 3,055
13 870 13so | | 7m——!| 2160 2.650 302
14 868 1.345 | .Jmsl 2145 2.624 2977
15 866 1341 | 753 ) (2131 2.602 2947
16 865 1.337 | 1746 2120 2.583 2021
17 863 1.333 1.740 2.110 2.567 2.808
18 862 1.330 1.734 2.101 2.552 2878
19 861 1.328 1729 2093 2.539 2.861
20 860 1.325 1.725 2086 2.528 2.845
21 859 1.323 1.721 2.080 2.518 2.831
2 858 1.321 1717 2074 2.508 2.819
23 858 1.319 1714 2069 2.500 2.807
24 857 1.318 171 2064 2.492 2797
25 856 1316 | (TFO8 [ | 2060 2.485 2787
2 856 L315| | | 1f%6 | |/ 2056 2.479 2.779
27 855 1314 il.TOBQ‘ [/ 2052 2.473 277
28 855 1313 | | LTOT — ]2.048 2467 2.763
29 854 131 | 1{9,9 | 1_|2.045 2.462 2.756
30 B854 1310 1697/ O\ 2042 2.457 2.750
3l 853 1309 LG96  [2.040 2.453 2.744
32 853 1309 1694 2037 2.449 2.738
33 853 1.308 1.692 2.035 2.445 2733

34 832 1.307 1691 2032 2.441 2.728




