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1. (20%) Coastal areas of the United States, including Cape

Cod, the Outer Banks, the Carolinas, and the Gulf Coast,
had relatively high population growth rates during the
1990s. Data were collected on residents living in the
coastal communities as well as on residents living in
noncoastal areas throughout the United States (USA
Today, July 21, 2000). Assume that the following sample
results were obtained on the ages (in years) of individuals
in the two populations:

sample mean  standard deviation  size

Coastal areas 393 16.8 150
Noncoastal areas 354 15.2 175

Conduct a hypothesis test to determine if the mean ages
of the two populations are different. Use a = 0.05.

(a) Formulate the null and alternative hypothesis.

(b) What is the rejection rule?

(c) What is the value of the test statistic?

(d) What is your conclusion?

(e) What is the p-value?

. (30%) Let X denote the number of Canon digital cameras
sold during a particular week by a certain store. The pmf

of X is

x (0] 123 ] 4
Pux) | 0.1]02]03]025]0.15

Sixty percent of all customers who purchase these
cameras also buy an extended warranty. Let Y denote the
number of purchases during this week who buy an
extended warranty.

(@) Px=4,y=2)=?

(b) Px=y)=7

#23RX#8 4L PR B GRS FRFR

HIARFR AL F A THERRER

% 1/2 &
T AER -

i
|

AT AME S

(c) Determine the marginal pmfof Y.

. (30%) Let X be the yearly income (in thousands of

dollars) of a pefson who earns more than X thousand
dollars and who bays some federal income tax. Although
X 1s actually disérete, it is more convenient in economic
applications to tr?eat X as if it were a continuous random
variable. The pdf of the random variable X is assumed to

be of the form

a

ak
F)={ e Jorx=2K
0, forx<K

Suppose that K =2 and a = 3.

(a) Graph the probability density function f{x). Find the
mode of X.

(b) Find the mean of X.

(¢) Find and gralz;h the CDF F(x) of X.

(d) Find the 1nedian Med(x) of X, Qx(0.25), and Q«(0.75).

(e) What measur;e of location would you use to describe
yearly incom? if you were interested in predicting tax
revenues? Wl‘lat measure of location would you use if
you wished tcj) describe the economic well-bing of the
typical American who éarns more than $2000 a year?

(f) Find the Variajlnce of X.

\

. (20%) A sample standard deviation for the number of

passengers taking a particular airline flight is 8. A 95%

confidence interival estimate of the populaton standard

deviation is 5.86 i)assengers fo 12.62 passengers.

(a) What is the sjample size used in the statistical analysis?

(b) If the sample?standard deviation of s = 8 had been
based on a sa}nple of 25 flights, what change would
you expect 1n‘ the confidence interval for the

population standard deviation?
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TABLE-2 (DISTRIBUTION
i
TABLE 1T STANDARD NORMAL DISTRIBUTION
Area or R N .
probability Entrics in the table give 7 values for an
area or probability in the upper tail of
. Area or the r distribution. For example, with 10
probability I degrees of freedom and a .05 area in the.
Entries in the table give the area under o . upper tail, 15 = 1.812. N
the curve between the mean and g stan- -
dard deviations above the mean. For i
! I 1]
example, for z = 1.25 the arca under Deprees : Area in Upper Ta
the curve between the menn and z is of Freedom 10 .05 025 01 .00s
o z 3944, i
1 3.078 | 6.314 12.706 31.821 £3.657
2 1.886 ; 2.920 4.303 6.965 9.925
z .00 01 02 03 04 .05 K23 07 08 09 3 1.638 | 2,353 3182 a.541 s.841
4 1,533 2.132 2.776 3.747 4.604
0 00 L0040 0080 0120 0160 0199 023 0279 0319 0359 ,
1 0398 0438 0478 0517 0557 .0596 0636 0675 0714 01} 5 1.476 2.015 2.571 3.335 4.032
2 .0793 0832 .0871 0910 0948 0987 (1026 L1064 1103 L34t 6 1.440 1.943 2.447 3.143 3.707
3 1179 a7 1255 NELE] 331 1368 1406 .1443 L1480 4S17 -7 ais! 1.895 2.365 2.998 3.499
- 1554 1591 624 1664 700 L1736 4772 .1ROB (1844 LIR79 8 1.3971 1.860 2.306 2.896 3.355
v 1.383 1.433 2.262 2.821 3.250
.5 1915 1950  .198BS 2019 2054 2088 2123 2157 2100 2224
.6 2257 2291 2324 2357 .2389 2422 2454 2486 2518 2549 10 1.372° 1812 2.228 2.764 3.169
T’ 2580 2612 2642 2673 2704 2734 2764 2794 2823 2852 1" 1.363 | 1.796 2.201 2.718 3.106
8 L2881 2910 2939 2967 2995 .3023 .305) 3078 306 313 12 1.356 1.782 2.179 2.681 3.055
9 3159 3186 3212 3238 3264 3289 3315 3340 3365 .3389 13 1.350 1.771 2.560 2.650 3.012
4 1,345 1.761 2.14 2.624 2.977
10 3413 .3438 3461  348S 3508 3531 3554 3577 3599 3621 ! 3as g o
1.3 3643 3665 368G .3708 3729 .3749 3770 .3790 3810 3810 s 1.341 ! 1.753 2.131 2.602 2.947
1.2 3849 3BGY .3888 .3907 3925 3944 3962 .3980 3997 4015 16 1,337 - 1.746 2.120 2.583 2.921
1.3 4032 4049 4066 .4082 4099 AILS 4131 147 4162 AT 17 1.333] 1.740 2.110 2.567 2.898
1.4 4192 4207 4222 L4236 4281 4265 4279 4292 4306 4319 18 1.330 1.734 2.101 2.552 2.878
15 4332 43S 4357 4370 .A3R2 4394 3406 4418 4429 aul 19 1.328 1.729 2.093 2.539 2.861
1.6 4452 L4463 4474 484 L4495 .4305 4515 4525 4535 4545 20 1.325] 1.725 2.086 2.528 2.845
1.7 4554 4564 4573 4582 A591 4599 4608 A616 A625 4633 21 1.323] 1.721 2.080 2.518 2.831
1.8 4641 4649 4656 4664 A671 4678 .4686 4693 699 ATO6 22 1.321] 1,717 2.074 . 2.508 2.819
1.9 4713 4719 4726 4732 4738 4744 4750 4756 AT61 4767 23 1.319! 5714 2.069 2.500 2.807
2.0 4772 L4778 4783 .4788 4793 4798 4803  .4ROB 4812 4817 24 1318, 70 2.064 2.492 2.797
2.1 4821 L4826 .4B30 4834 .4838 4842 4846 4850 4854 4857 25 1,316 1.708 2.060 2.485 2.787
2.2 L4861 4864 4868 4871 AB7S 4873 4881 L4384 ABBT K90 26 1315 1.706 2.056 2.479 2779
2.3 4893 .4B96 4898 4901 4904 .4906 4909 4911 4913 4916 27 1.aral 1.703 2.052 2.473 2771
2.4 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936 28 1.313 1.701 2.048 2.467 2.763
2.5 .4938 4940 4941 4943 4945 4946 4948 3949 4951 4952 29 1311 1.699 2.045 2.462 2.756
2.6 4953 .498s 4956 .4957 4089 4960 4961 4962 L4963 4964 20 1.310! 1.697 2.042 2.457 2250
2.7 4965 4966 4967 4968 4969 4970 4971 4972 4973 4974 40 1.303] 1,684 2021 2423 2704
2.8 4974 4973 4976 4977 4977 4978 4979 4979 4980 498! €0 1206 1671 2.000 2390 5660
2.9 4981 .4982 4982 4983 4984 L4984 4985 4983 L4986 4986 120 1,289 1658 ° 1,980 2338 2017
3.0 4986 4987 4987 4988 4988 4989 4989 .4989 4990 4990 o 1 .282; 1.645 1.960 2.326 2576
This tublo b reprinted by permission of Oxford University Press on behalf of The Biometrika Trustees from Thble 12, Percent-
nge Points of the ¢ Distribution, by E. 5. Pearson nnd H. O. Hartley. Blomeirikn Tubles for Statlsticians, Vol. 1, 3rd ed., 1966.
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TABLE 3 CHI-SQUARE DISTRIBUTION '

Area or
probability

x4
Entries in the table nge %2 values, where a is the area or probability in the upper tail of the chi-square distribution. For example with 10 degrees of
freedom and a .01 arca in the upper tail, x3, = 23.2093. . J

.

Aren In Upper Tall

Degrees + n
of Freedom | 995 99 978 95 .90 a0 05 025 . Kl 005
1 392,704 X 107" 157,088 X 10~° 982,069 X 10~° 393,214 x 107° 0157908 2.70554 3.84146 5.02389 | 6.634950 7.87944
2 0100251 0201007 0506356 102587 210720 4.60517 5.99147 737776 ' 9.21034  10.5966
3 0717212 .114832 215795 351846 584375 6.25139 7.81473 9.34840 ' 11.3449 12.8381
4 206990 297110 .484419 710721 1.063623 7.77944 9.48773 11,1433 ' 13.2767 14.8602
5 411740 554300 831211 1.145476 1.61031 9.23635 11.0705 12.8325 | 15.0863 16.7496
6 675727 872085 1.237347 1.63539 o 2.20413 10.6446 12.5916 14.4494 | 16.8119 18.5476
7 989265 1.239043 1.68987 2.16735 2.83311 12.0170 14.0671 16.0128 . 184753 202777
8 1.344419 1.646482 2.17973 2.73264 3.48954 13.3616 15.5073 17.5346 ‘ 20.0902 21.9550
9 1.734926 2.087912 2.70039 3.32511 4.16816 14.6837 16.9190 19.0228 | 21.6660 23.5893
10 2.15585 2.55821 3.24697 3.94030 4.86518 15.9871 18.3070 20.4831 | 23.2093 25.1882
1 2.60321 3.05347 3.81575 4.57481 5.57779 . 17.2750 19.675t 21.9200 & 24.7250 26.7569
12 3.07382 3.57056 4.40379 5.22603 6.30380 18.5494 21.0261 23.3367 | 26.2170 28.2995
13 3.56503 4.10691 5.00874 5.89186 7.04150 19.8119 22.3621 24.7356 ' 27.6883 29.8194
14 4.07468 4.66043 5.62872 6.57063 7.78953 21.0642 23.6848 26.1190 29.1413 31.3193
15 4.60094 5.22935 6.26214 7.26094 B.54675 22.3072 249958 27.4884  30.5779 32.8013
16 5.14224 5.81221 6.90766 7.96164 9.31223 23,5418 26.2962 28.8454 ' 31.9999  34.2672
17 . 5.69724 6.40776 7.56418 B.G7176 10.0852 24.7690 27.5871 30.1910 : 33.4087 35.7185
18 6.26481 7.01491 8.23075 2.39046 10.8649 25,9894 28.8693 31.5264 34.8053 37.1564
19 6.8439R 7.63273 B8.90635 10.1170 11.6509 30.1435 32.8523 36.1908 38.5822
20 7.43386 8.26040 9.59083 10.8308 12.4426 28.4120 31.4104 34.1696 37.5662 39.9968
21 8.03366 R 8.89720 10.28293 11.5913 13.2396 29.6151 32.6705 35.4789 38.9321 41.4010
22 8.64272 9.54249 10.9823 12.3380 14.0415 30.8133 33.9244 36.7807 ' 40.2894 42.7958
23 9.26042 10.19567 11.6885 13.0905 14,8479 32.006Y 35.1725 38.0757 41.6384 44.1813
24 9.88623 10.8564 12.4011 13.8484 15.6587 33.1963 36.4151 39.3641 42.9798 45.5585
25 10.5197 11.5240 13.1197 14.6114 16.4734 34.3816 37.6525 40.6465 44,3141 46.9278
26 11.1603 12,1981 13.8439 15.3791 17.2919 35.5631 3R.AR52 41.9232 45.6417 4R.2899
27 11.8076 12.8786 14,5733 16.1513 18.1138 36.7412 40.1133 43.1944 ¢ 46.9630 49.6449
28 12,4613 13.5648 15.3079 16.9279 18.9392 37.9159 41.3372 44.4607 48.2782 50.9933
29 13.1211 14.2565 16.0471 17.7083 19.7677 39.0875 42,5569 45,7222 49.5879 52.3356
30 13.7867 14,9535 16.7908 18.4926 20.5992 40.2560 43.7729 46.9792 ' 50.8922 53.6720
a0 20.7065 22.1643 24.4331 26.5093 29.0505 51.8050 55.7545 59.3417 | 63.6907 66.7659
50 27.9907 29.7067 32.3574 34.7642 37.6886 63.1671 67.5048 71.4202 76.1539 79.4900
60 35.5346 37.4848 40.4817 43.1879 46.4589 74.3970 79.0819 83.2976 | 88.3794 91.9517
70 43.2752 45.4418 48.7576 51.7393 55.3290 85.5271 90.5312 95.0231 : 100.425 104.215
R0 51.1720 53.5400 57.1532 603915 64,2778 96.5782 101.879 106.629 & 112.329 116.321
90 59.1963 61.7541 65.6466 69.1260 73.2912 107.565 113.145 118.136 ‘ 124.116 128.299
100 67.3276 70.0648 74.2219 77.9295 R2.3581 118.498 124,342 129.561 | 135.807 140.169
‘This wable is rep b ission of Oxford University Press an behalf of The Biometrika Trustees from Table 8, Percentage Points of the ¥ Distribution, by E. S. Pearson and H, O.
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