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A watchdog group is investigating how people are treated during the foreclosure process.
Surveys were mailed to a random sample of 300 people who had recently been threatened with
foreclosure. 75 of the surveys were returned by the postal service because the intended recipients
had moved and left no forwarding address. What type of problem has occurred?

(A) selection bias (B) social desirability bias

(C) measurement error (D) nonresponse bias

A survey was conducted to determine how people feel about the quality of programming
available on television. Respondents were asked to rate the overall quality from 0 (no quality at

all) to 100 (extremely good quality). The stem-and-leaf display of the data is shown below.
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What percentage of the respondents rated overall television quality as very good (regarded as
ratings of 70 and above)?

(A) 1% (B) 4% (C) 12% (D) 24%
The following is a list of 25 measurements from a certain population:

12 18 14 17 19 16 14 18 15 17 11

How many of the measurements fall within one standard deviation of the mean?
(A)8 ®)9 )10 D) 11

At the U.S. Open Tennis Championship a statistician keeps track of every serve that a player hits
during the tournament. The statistician reported that the mean serve speed of a particular player
was 105 miles per hour (mph) and the standard deviation of the serve speeds was 14 mph.
Assume that the statistician also gave us the information that the distribution of the serve speeds
was mound-shaped and symmetric. What proportion of the player's serves was between 119 mph
and 147 mph?

(A)0.1574 (B) 03172 (C) 0.9544 (D) 0.9973
If nothing is known about the shape of a distribution, what percentage of the observations fall
within 2 standard deviations of the mean?

(A) approximately 5% (B) at most 25%

(C) approximately 95% (D) at least 75%

An exit poll during a recent election revealed that 52% of those voting were women and 48%
were men. The results also showed that 70% of the women voting favored Democratic
candidates while only 40% of the men favored Democratic candidates. Find P(woman | favored
Democrats)

(A) 0.028 (B) 0.655 (C)0.712 (D) 0.824
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7. () Which one of the following suggests that the data set is not approximately normal?
(A) A data set with IQR =752 and s = 574.
(B) A data set with 68% of the measurements within  +2s

(&) D)
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8. () Theuniversity police department must write, on average, five tickets per day to keep department

revenues at budgeted levels. Suppose the number of tickets written per day follows a Poisson
distribution with a mean of 7.5. Interpret the value of the mean.
(A)If we sampled all days, the arithmetic average number of tickets written would be 7.5
tickets per day.
(B) The number of tickets that is written most often is 7.5 tickets per day.

(C) On half of the days less than 7.5 tickets are written and on half of the days have more than
7.5 tickets are written.

(D) The mean has no interpretation since 7.5 tickets can never be written.

9. () The probability that an individual is left-handed is 0.11. In a class of 40 students, what is the
mean and standard deviation of the number of lefi-handed students?
(A) mean: 4.4; standard deviation: 2.10 (B) mean: 4.4; standard deviation: 1.98
(C) mean: 4.0; standard deviation: 1.98 (D) mean: 4.0; standard deviation: 2.10

10. () The preventable monthly loss at a company has a normal distribution with a mean of $6,100 and
a standard deviation of $30. A new policy was put into place, and the preventable loss the next
month was $5,920. What inference can you make about the new policy?

(A) While the probability that the monthly loss would be as low as $5,920 is small, it is not
unexpected.

(B) The new policy is probably less effective than the one it replaced.

(C) Because the probability that the monthly loss would be as low as $5,920 is not very small,
the new policy is not working.

(D) Because the probability that the monthly loss would be as low as $5,920 is small, the new
policy is working,

11. () Inconstructing a confidence interval, how could we alter the sample size and the confidence
coefficient in order to guarantee a decrease in the width of the interval?
(A) Decrease the sample size but increase the confidence coefficient.
(B) Keep the sample size the same but increase the confidence coefficient.
(C) Increase the sample size but decrease the confidence coefficient.
(D) Increase the sample size and increase the confidence coefficient,

12. () The 95% confidence interval for the mean sale price of homes in a particular neighborhood was
calculated to be (40,249.4, 52,750.6). A friend suggests that the mean sale price of homes in
this neighborhood is $51,000. Comment on your friend's suggestion.

(A)All you can say is that the mean sale price might be $51,000.
(B) Your friend is correct, and you are 100% certain.

(C) Your friend is correct, and you are 98% certain.

(D) Your friend is wrong, and you are 98% certain.
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13. ()

14. ()

15. ()

16. ()

17. ¢ )

A local men's clothing store is being sold. The buyers are trying to estimate the percentage of
items that are outdated. They will choose a random sample from the 100,000 items in the store's
inventory in order to determine the proportion of merchandise that is outdated. The current
owners have never determined the percentage of outdated merchandise and cannot help the
buyers. How large a sample do the buyers need in order to be 98% confident that the margin of
error of their estimate is about 4%?

(A) 365 (B) 846 (C) 1067 (D) 3394

Suppose we wish to test H: £ <25 vs. H,: 1 >25. Which of the following possible sample
results gives the most evidence to support H,?
(A) X=27,5=5 (B) X= 29,
(C) X=23,5=2 (D) X= 28,

Il

A random sample of n observations, selected from a normal population, is used to test the null
hypothesis H, :0° >155. Specify the appropriate rejection region.
Letn=14, a=.01.

(A) s*<48.97 (B) s*<55.67 (C) s* <6531 (D) s* <7829

We sampled 100 men and 100 women and asked: "Do you think the environment is a major
concern in 2015?" Of those sampled, 67 women and 53 men responded that they believed it is.
For the confidence interval procedure for the test of H,:P~P, =0 to work properly, what
additional assumptions must be satisfied?

(A) The population variances are equal.

(B) Both samples were randomly and independently selected from their respective populations.

(C) Both populations have approximate normal distributions.
(D) All of the above are necessary.

In a controlled laboratory environment, a random sample of 10 adults and a random sample of 10
children were tested by a psychologist to determine the room temperature that each person finds
most comfortable. The data are summarized below:

Sample Mean Sample Variance
Adults (1) 77.5°F 4.5
Children (2) 74.5°F 2.5

Find the standard error of the estimate for the difference in mean comfortable room temperatures
between adults and children, assuming o} # o7,

(A) 0.7000 (B) 0.1871 (C) 0.8367 (D) 1.6279
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18. () Anexperiment was conducted to compare the mean iron content in iron ore pieces determined by
three different methods: (1) mechanical, (2) manual, and (3) laser. Five 1-meter long pieces of
iron ore were removed from a conveyor belt, and the iron content of each piece was determined
using each of the three methods. The data are shown below. How should the data be analyzed?

Piece Mechanical Manual Laser

1 60.49 61.52 60.46
2 65.59 66.09 66.61
3 60.47 60.53 61.81
4 58.49 58.52 58.36
5 53.35 52.37 54.31

(A)randomized block design with three treatments and five blocks
(B) randomized block design with five treatments and three blocks
(C)3 x 5 factorial design

(D) completely randomized design with three treatments

19. () Ateacher finds that final grades in the statistics department are distributed as: A, 25%; B, 25%;
C, 40%; D, 5%; F, 5%. At the end of a randomly selected semester, the following grades were
recorded. Find the rejection region used to determine if the grade distribution for the department
is different than expected. Use o = 0.01.

Grade l A B C D E

Number | 42 36 60 8 14
(A) z* >7.779 (B) 7> >11.143 (C) z° >9.488 D) 7 >13277

20. () Consider the interaction model E(y)= f, + Bx, + Byx, + B;x,x,. Which statement listed below

is false?

(A) The independent variables x, and x, interact when the effecton E ( y) of a change in
x, dependson x,.

(B) In an interaction model, the relationship between E ( y) andx, is linear for each fixed
value of x, but the slopes of the lines relating £(y) and x, may be different for two
different fixed values of x, .

(C) Once interaction has been established between x, and x,, the first-order terms for x,
and x, may be deleted from the regression model leaving the higher-order term
containing the product of x, and x,.

(D)Ifboth B and f; are positive and significant, then the effect of x, on E(y) would be
increasing as x, increases.
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# 3,0,2,1,3 6,5,4,3,3
ES 5,4,4,2,3 7,6,5,6,3
. Z0H2 &R0 T (54)
ANOVA %
ZERR Ao EHE BF F{&
T 12. 800
FE 24. 200
TR xR 0.800
B 26. 400
Ao 64. 200

FARBRBZLEMNIIE > LA ANOVA R x et EH &R -
2. HPIE AL RRAT  AA THRIFRBE - (55)
3. WARAEANOVA R 2 E R R EHZB% > a=0.05-(59)
(3£ Foos1s) =449 Foos2a5) =3.63)
4. HFBABRGIWER (5 H)

=~ Ananalyst for a retail company has developed a formal linear regression model to predict the sales of 50
of their stores.  The estimated model is
Y= Bo + B: Xy
where
Y = average monthly sales
X = square foot area of store property
X; = X~X (difference from the mean)
After analyzing the data, the estimation results were

Variable Mean Range of Data Est. Coefficient t-value R?
Y 5,000-80,000 (in $1,000) B0=10,000
X 10,000  3,000-20,000 sq. ft. Br=3.1 2 0.3

What does R mean? (5 4+)
Interpret the parameter estimates o and B,. (5 %)
Is the X variable significant? At what level? (5 4-)

A new store is proposed with 30,000 sq. ft. What would you predict sales to be? What assumptions
underlie the estimate? (5 4)
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a
0250 020 o015 o010 003 o025 0.02 o.01 0.003 0.0025 0.001] 0.0005
1.000 1.376 1.963 3.078 6.314 12.710 15.890 31.820 63.660 127.30 318.30 636.60
0.816 1.061 1386 1.886 2.920 4.303 4.849 6.965 9.925 14.090 22.330 31.600
0.765 0.978 1250 1.638 2353 3.182 3.482 4.541 5841 7.453 10.210 12.920
0.741 0941 1.190 1.533 2.132 2776 2.999 3.747 4.604 5.598 7.173 8.610
0.727 0920 1.156 1476 2015 2.571 2.757 3365 4.032 4.773 5.893 6.869
0.718 0906 1.134 1.440 1.943 2447 2612 3.143 3707 4317 5208 5.959
0711 0.896 1.119 1415 1.895 2365 2.517 2.998 3.499 4.025 4785 5408
0.706 0.889 1.108 1397 1.860 2306 2449 2.896 3355 3.833 4.501 5.041
0.703 0.883 1.100 1.383 1.833 2262 2.398 2.821 3250 3.690 4.297 4.781
0700 0.879 1.093 1372 1.812 2228 2.359 2764 3.169 3.581 4.144 4.587

g\om\xmu‘awmx.@h

11 0.697 0.876 1.088 1.363 1.796 2201 2.328 2.718 3.106 3.497 4.025 4.437
12 | 0.695 0.873 1.083 1.356 1.782 2.179 2303 2.681 3.055 3.428 3.930 4318
13 | 0.694 0870 1.079 1350 1.771 2.160 2282 2.650 3.012 3372 3.852 4221}
I4 | 0.692 0.868 1.076 1345 1.761 2.145 2264 2.624 2.977 3326 3.787 4.140]
15 | 0.691 0.866 1.074 1.341 1.753 2.131 2249 2602 2947 3.286 3.733 4.073
16 | 0.690 0.865 1.071 1337 1746 2.120 2235 2.583 2921 3252 3.686 4.015
17 | 0.689 0.863 1.069 1333 1.740 2.110 2.224 2.567 2.898 3.222 3.646 3.965
18 | 0.688 0.862 1.067 1330 1.734 2101 2214 2552 2.878 3.197 3.611 3.922
19 | 0.688 0.861 1.066 1.328 1.729 2.093 2205 2.539 2861 3.174 3.579 3.883
20 | 0.687 0.860 1.064 1325 1.725 2086 2.197 2.528 2.845 3.153 3.552 3.850

21 0.686 0.859 1.063 1323 1.721 2.080 2.189 2518 2.831 3.135 3.527 3.819
22 | 068 0858 1.061 1321 1.717 2.074 2.183 2.508 2.819 3.119 3.505 3.792]
23 | 0685 0858 1.060 1319 1714 2069 2177 2500 2.807 3.104 3.485 3.768
24 | 0685 0.857 1.059 1318 1.711 2.064 2.172 2.492 2.797 3.091 3.467 3.745
25 | 0.684 0.856 1.058 1316 1.708 2.060 2.167 2485 2787 3.078 3450 3.725
26 | 0684 0.856 1.058 1315 1.706 2.056 2.162 2479 2779 3.067 3.435 3.707
27 | 0.684 0.855 1.057 1314 1.703 2052 2.158 2473 2.771 3.057 3.421 3.690
28 | 0.683 0.855 1.056 1313 1.701 2.048 2.154 2467 2763 3.047 3.408 3.674
29 | 0683 0.854 1.055 1311 1.699 2.045 2.150 2462 2756 3.038 3396 3.659
30 | 0.683 0.854 1.055 1310 1.697 2.042 2.147 2457 2750 3.030 3.385 3.646

40 | 0.681 0.851 1.050 1303 1.684 2.021 2.123 2423 2704 2971 3.307 3.551
50 | 0.679 0849 1.047 1.299 1.676 2.009 2.109 2403 2678 2937 3261 3.496
60 | 0.679 0848 1.045 1296 1.671 2.000 2.099 2390 2.660 2.915 3.232 3.460
80 | 0.678 0.846 1.043 1.292 1.664 1.990 2.088 2374 2.639 2.887 3.195 3416
100 ; 0677 0.845 1.042 1.290 1.660 1.984 2.081 2364 2.626 2.871 3.174 3.390
1000 0.675 0.842 1.037 1282 1.646 1.962 2056 2330 2.581 2813 3.098 3.300
co | 0674 0841 1.036 1282 1645 1960 2.054 2326 2.576 2.807 3.091 3.291
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df 0.995 __0.990] 09751 0.950] 0.900] _0.100] 0.050]  0.023] 0.010]  0.005
1 0.000  0.000 0001 0.004 0016 2.706 3841 5024 6635  7.879
2 0.010  0.020  0.051  0.103 0211 4605 5991 7378 9210 10.597
3 0.072  0.115 0216 0352 0584 6251  7.815 9348 11345 12.838
4 0207 0297 0484 0711  1.064 7779 9488 11.143 13277 14.860
5 0412 0554 0831  L.145 1610 9236 11070 12.833 15086 16.750
6 0.676  0.872 1237 1635 2204 10.645 12592 14449 16812 18.548
7 0.989 1239 1.690  2.167 2.833 12017 14.067 16013 18475 20278
8 1344 1.646  2.180 2733 3490 13362 15507 17.535 20.090 21.955
9 1735 2,088 2.700 3325  4.168 14684 16919 19.023 21.666 23.589
10 2.156 2558 3247 3940  4.865 15987 18307 20483 23209 25.188
11 2,603 3.053  3.816 4575 5578 17275 19.675 21920 24725 26.757
12 3074 3571 4404 5226 6304 18.549 21.026 23337 26217 28.300
13 3.565 4107 5.009  5.892  7.042 19812 22362 24736 27.688 29.819
14 4075 . 4660 5629 6571 7790 21.064 23.685 26.119 29.141 31319
15 4601 5229 6262 7261 8547 22307 24996 27488 30578 32.801
16 5142 5812 6908 7962 9312 23542 26296 28.845 32.000 34.267
17 5697 6408  7.564  8.672 10085 24.769 27.587 30.191 33409 35.718
18 6265  7.015 8231 9390 10.865 25989 28.869 31.526 34.805 37.156
19 6.844  7.633  8.907 10.117 11.651 27204 30.144 32852 36.191 38.582
20 7434 8260  9.591 10.851 12443 28412 31410 34.170 37.566 39.997
21 8.034  8.897 10.283 11591 13240 29.615 32.671 35479 38932 41.401
22 8.643  9.542 10.982 12338 14.041 30.813 33.924 136.781 40289 42.796
23 9260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181
24 9.886 10.856 12401 13.848 15.659 33.196 36415 39364 42.980 45.559
25 1 10520 11524 13.120 14.611 16473 34382 37.652 40.646 44314 46.928
26 | 11160 12.198 13.844 15379 17.292 35.563 38.885 41.923 45.642 48290
27 | 11808 12.879 14.573 16.151 18.114 36741 40.113 43.195 46.963 49.645
28 | 12461 13.565 15308 16.928 18.939 37.916 41337 44461 48278 50.993
29 | 13121 14256 16.047 17.708 19.768 39.087 42.557 45722 49588 52.336
30 | 13787 14953 16791 18.493 20.599 40256 43.773 46979 50.892 53.672
40 | 20707 22,164 24433 26509 29.051 51.805 55758 59342 63691 66.766
50 | 27.991 29.707 32357 34.764 37.689 63.167 67.505 71420 76.154 79.490
60 | 35534 37485 40482 43.188 46459 74397 79.082 83.208 88379 91.952
70 | 43275 45442 48758 51739 55329 85.527 90.531 95.023 100.425 104215
80 | 51172 53540 57.153  60.391 64278 96.578 101.879 106.629 112329 116321
90 | 59.196 61754 65647 69.126 73291 107.565 113.145 118.136 124.116 128.299
100 | 67328 70.065 74222 77.929 82.358 118.498 124342 129.561 135.807 140.169
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