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(1) Which of the following would be an appropriate alternative hypothesis?
a. The mean of a population is equal to 70.
b. The mean of a sample is equal to 70.
c. The mean of a population is greater than 70.
d. The mean of a sample is greater than 70.

(2) Two independent simple random samples are taken to test the difference between the means of two populations whose

variances are not known, but are assumed to be equal. The sample sizes are n; = 32 and n2 = 40. The correct distribution to
use is the

a. ¢ distribution with 73 degrees of freedom.
b. ¢ distribution with 72 degrees of freedom.
c. ¢ distribution with 71 degrees of freedom.
d. ¢ distribution with 70 degrees of freedom.

(3) Based on the sample evidence below, we want to test the hypothesis that population A has a larger variance than population B.

Sample A Sample B
n 11 10
5 12.1 5
The test statistic for this problem equals
a. 1.4.
b. 1.1.
c.2.42.
d. 2.

(4) Two events, A and B, are mutually exclusive and each have a nonzero probability. If event A is known to occur, the
probability of the occurrence of event B is
a. one
b. any positive value
C. Zero

d. any value between 0 to 1

(5) If the mean of a normal distribution is negative,
a. the standard deviation must also be negative
b. the variance must also be negative

c. a mistake has been made in the computations, because the mean of a normal distribution cannot be negative
d. None of these alternatives is correct.

(6) The random variable x is the number of occurrences of an event over an interval of ten minutes. It can be assumed that the

It is known that the mean number of
occurrences in ten minutes is 5.3. The random variable x satisfies which of the following probability distributions?
a. normal ‘

probability of an occurrence is the same in any two time periods of an equal length.

b. Poisson
¢. binomial

d. Not enough information is given to answer this question.
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(7) As the sample size becomes larger, the sampling distribution of the sample mean approaches a
a. binomial distribution
b. Poisson distribution

c. normal distribution
d. chi-square distribution

(8) The owner of a local nightclub has recently surveyed a random sample of n = 300 customers of the club. She would now
like to determine whether or not the mean age of her customers is over 35. If so, she plans to alter the entertainment to
appeal to an older crowd. If not, no entertainment changes will be made. The appropriate hypotheses to test are:

a. Ho: u=35vs. Hy: < 35.
b. Ho: p <35 vs. Hy: u>35.
c. Ho: ¥ 235vs. Hy § <35.
d. Ho: % £35vs. Hy: % >35.

(9) When the following hypotheses are being tested at a level of significance of «
Hy: u 2500
Ha: 11 <500
the null hypothesis will be rejected, if the p-value is
a<a
b. > a.
c. = al2.
d.<1-0a/2.

(10)An estimator that has small variance (but may be biased) is called precise. An estimator that has small MSE (Mean
squared error) is called accurate. To illustrate: A standard 100-gm mass was weighted many, many times, on scale A.
Similarly, on scale B, and finally on scale C. The distribution of measurements is summarized below

Scale A: p=100.08, 6=0.01
Scale B: u=99.98, 6=0.02
Scale C: p=100.00, 6=0.05

Which scale is most precise? Which scale is most accurate?

a. B 1s most precise, A is most accurate

b. A is most precise, B is most accurate

c. A is most precise and is also most accurate

d. B is most precise and is also most accurate

e. Since the population mean is not given, there is no answer to this question.

. 50%
(10%) (1) On the average, 6 cars arrive at the drive-up window of a bank every hour. Define the random variable X to be the

number of cars arriving in any hour.
a. Define the random variable Y to be the time between arrivals of customers at the drive-up window of a bank.
Write the probability density function for Y.

b. Find the mean and variance of Y.
(10%) (2) The data shown below were taken from a 3 X 2 factorial experiment to examine the effects of factor A (keyboard

configuration, 3 levels) and factor B (word processing package, 2 levels) on typing speed. Each cell consists of the
times needed for each of 4 randomly assigned keyboardists to type a standard document under each set of conditions

(in minutes).
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Factor B
Factor A 1 2
1 26192021 24212023
2 30242529 33273129
3 26222717 31232426

Given SSA=184.33, SSB=28.17, SSAB=8.33, SST=405.83

a. Create the ANOVA table.
b. Test at the 5% significance level to determine if time differences exist among the different keyboard configurations.

(10%) (3) Assume you have noted the following prices for books and the number of pages that each book contains.

Book Pages (x) Price (v)
A 500 $7.00
B 700 7.50
C 750 9.00
D 590 6.50
E 540 7.50
F 650 7.00
G 480 4.50
Sample mean 601.43 7.00
Sample standard deviation 102.54 1.35
Sample variance 10514.29 1.83
Sample covariance (X, y) 104.17

a. Develop a least-squares estimated regression line.

b. Develop a 90% confidence interval for estimating the average price of books that contain 800 pages.

(20%)(4) The following results were obtained from a multiple regression analysis of supermarket profitability. The dependent
variable, y, is the profit (in thousands of dollars) and the independent variables, xi and x», are the food sales and
nonfood sales (also in thousands of dollars).

ANOVA Table

df SS

Regression - 562
Residual 9 225
Total

Coefficients Standard Error
Intercept -15.06
X1 0.10 0.05
X2 0.25 0.09

a. Write the estimated regression equation for the relationship between the variables.

b. Compute the multiple coefficient of determination and fully interpret its meaning.

c. Carry out a test to determine whether y is significantly related to the independent variables. Use a .05 level of
- significance.

d. Carry out a test to determine if there is a significant relationship between x; and y. Use a .05 level of significance.
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0.1 $.05 0.028 0.01 0.005 8.6625 0.061 F
T 30777 63138 12.7067  31.8208  63.6567  127.3213  318.3088 o0
b4 1.8856 2.9200 4.3027 6.9646 9.9248 14,0890 22321
3 16377 23534  3.824 45407 58409 . 7.4533 102145 o F B B Em
4 1.5332 2.1318 2.7764 3. 7469 4.6041 58,5976 73732 1 2 3 4 5 6 T 8 [
L 1.4759  2.0150 2.5706 3.3649 4.0321 4.7733 £.8934 1 [161.448 199500 215.707 224,583 230.162 233986 236,768 238.883 240.543
6 1.4398  1.9432  2.4469 31427  3.7074 4.3168 5.2076 2 |18.5128 19.0000 19.1643 19.2468 19.2964 193295 193532 19.3710 19.3848
7 1.4140  1.8946 23646 29980  3.4995 4.0293 47853 3 |10.1280 95521 92766 9.1172 96135 89406 8.8867 8.8452  8.8123
8 13868  1.8595 23060  2.8965  3.3554 3.8325 4.5008 4 | 77086 69443 65914 63882 62561 60631 6.0942 60410 59988
9 1.3830  1.8331 2.2622 2.8214 3.2498 3.6897 4.2968 5 | 6.6079 57861 5.4095 51922 5.0503 49503 4.8759 4.8183  4.7725
10 13722 1.8125 2.2281 2.7638 3.1693 3.5814 4.1437 6 | 59874 51433 47571 45337 43874 42839 42067 41468 4.0990
. 7 | 55914 47374 43468 41203 39715 3.8660 3.7870  3.7257  3.6767
1 1.3634 1.7959 2.2010 27181 3.1058 3.4966 4.0247 8 53177 44590 4.0662 3.8379 3.6875 3.5806 3.5005 3.4381 3.3881
12 13562 17823 24788 26810  3.0545 3.4984 3.9296 9 | 51174 42565 3.8625 3.6331 34817 33738 32927 32296  3.1789
13 13507 17709 20606 26503 38123 33728 38520 10 | 4.9646 4.1028 3.7083 34780 33258 32172 31355  3.0717  3.0204
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16 1. . . - - - - 13 13 | 4.6672 3.8056 3.4105 31791 3.0254 29153  2.8321 2.7669  2.7144
17 1.3334 17396 21098 25665  2.8982 3.2224 3.6458 14 | 4.6001 3.,7389 33439 30122 29582 2.8477 27642  2.6987  2.6458
18 13304 17341 21008 25524 2.8784 3.1966 a6105) g 15 | 45431  3.6823 32874 3.0556 29013  2.7905 17066  2.6408  2.8876
19 13277 17291 2.0930 2.5395 2.8609 3.1737 3.5794 16 | 4.4940  3.6337 3.2389 3.0069 2.8524  2,7413  2.6572 25911  2.5377
20 1.3253 17247 20860  2.5280  2.8453 3.1534 3ssisl W 17! 44513 35915 3.9968 29647 2.8100 2.6987 2.6143 25480  2.4943
B 18 | 44139  3.5546  3.1599 29277 27729 26613 25767 25102  2.4563
a1 13232 17207 20796 25176 2.8314 3.1352 3.5272 19 | 43807 35215 31274 2.8951 27401  2.6283 25435  2.4768 24227
22 13212 171N 2.6739 25083 28188 3.1188 3.5050( 20 | 43512  3.4928 3.0984 28661 27109 25990 2.5140 24471  2.3928
23 1.3195 1.713% 2.0687 2.4999 2.8073 3.1040 3.4850
24 13178 17109 20639 24922  2.7969 3.0908 3.4668 21 | 43248 34668 3.0725 28401 2.6848 25727 12.4876  2.4205  2.3660
25 13163 17081 20895  2.4851 27874 3.0782 3.4502 22 | 43009 3.4434 3.0491 28167 2.6613 25491  2.4638 23965 23419
26 13150 17056  2.0555  2.4786  2.7787 3.0669 3.4350 23 | 42793  3.4221 30280 27955 - 2.6400 25277 24422 23748 23201
27 1.3137 17033 2,0518 2.4727 2.7707 3.0565 3.4210 24 | 4.2597 3.4028 3,0088 2.7763  2.6207 2.5082 2.4226  2.3581  2.3002
28 13125 1,7011 2,0484 2.4671 29633 3.0469 3.4082 25| 42417 33882  2.9912 27587  2.6030 24904  2.4047 23377 2.2821
28 13114 1.6991 2.0482 2.4620 2.7564 3.0380 3.3962 26 | 42252 33690 29752 2.7426 25868 24741  2.3883 23205  2.2655
30 1.3104 1.6973 2.0423 2.4573 2.7500 3.0298 3.3852 27 | 42100 3.3541 2.9604 2.7278 2.571¢% 2.4591 23732 2.3053 2.2501
%2 ﬂggg gggg; 5.3367 2.71;‘1‘ 25581  2.4453 23593 22913 2.2360
35 13062 1.6896  2.0301 2.4377 27238 2.9960 3.3400 - 9340 2.70 2.5454 24324 23463 22783 22229
%0 13031 16839 20711 24133 17045 29712 33060 30 | 41709 33158 29223  2.6896  2.5336  2.4205 23343  2.2662  2.2107
p M 0se ;:;g; faphitad gt S 35 | 40213 32674 28742 2.6415 24851 23718 22852 22167  2.1608
p \3ess 16706 20003 3.901 26603 29146 12317 40 | 4.0847 32317 2.8387 26060 24495 23359 22490 21802 21240
. - ‘ - - . . 45 | 40566 32043 28115 2.5787 24221 23083 22212 21521  2.0958
70 12038 1.6669 19944 23808 26479 28987 32108 50 | 40343 31826 27900 25572  2.4004 22864 21992 21299  2.0734
8o 12922 1.6641 19901 23739 2.6387 28870 3.1953 60 | 4.0012 31504 27581 25252 23683 22541 21665 20970  2.0401
90 12910 1.6620 19867 13685  1.6316 28779 3.1833 70 | 3.9778 33277 27355 25027 13456 22312 21435 20737  2.0166
100 12901 1.6602 19840  2.3642  2.6259 2.8707 3.3737 80 | 3.9604 33108 27188 24859 2.3287 2.2142 21263  2.0564  1.9991
op | 3.9469 3.0977 27058 24729 23157 22011 21131  2.0430  1.9856
200 12888 16525 19719 2.3451 2.6006 2.838% 3.1315 100 | 3.9361  3.0873  2.6955 2.4626 23053 21906 21025  2,0323  1.9748
300 1.2844  1.6499 19679 23388  2.5923 2.8279 3.1176 120 3.9201  3.0718  2.6802  2.4472 22899 21750 2.0868  2.0164  1.9538
400 1.2837 1.6487 1.2659 2.3387 2.5882 2.8227 3.1107
5060 1.2832 1.6479 1.9647 2.3338 2.5887 2.8195 3.1866
600 1.2830 5.6474 1.9639 2.3326 2.5840 28175 3.103%9
7060 1.2828 1.6470 1.9634 2.3317 2.5829 2.8160 3.1019
800 1.2826 1.6468 1.9629 2.331¢ 2.5820 2.8148 3.1008/
900 1.2828 1.6465 1.9626 2.3305 2.5813 2.8140 3.0993
1000 1.2824 1.6464 1.9623 2.3301 2.5808 2.8133 3.0984
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