Chapter 6: Hypothesis Test — Population Mean: 6 Unknown

Test Statistic for Hypothesis Tests about a Population Mean: a Unknown

TABLE B: 1-DISTRIBUTION CRITICAL VALUES

X— lo

s/\n

Degree of freedom (df) = n-1

Tail probability p
daf | 25 20 15 10 05 025 02 .01 00S .0025 .001  .00DS
1] 1000 1376 1963 3.078 6314 12701 1589 31.82 6366 1273 3183 6366
2| 816 1061 1386 1.886 2920 4303 4849 6965 9925 14.09 2233 3160
3| 765 978 1250 1638 2353 3182 3482 4541 5841 7453 1021 1292
41 741 941 1190 1533 2132 2776 2999 3747 4604 ¢ 5598 7173 8610
5| 727 920 1156 1476 2.015 2571 2757 3365 4032 4773 5893 6.869
6 718 906 1.134 1440 1.943 2447 2612 3143 3707 4317, 5208 5959
71 711 896 1119 1415 1895 2365 2517 2998 3499 4029 4785 5.408
8| 706 .89 1108 1397 1.860 2306 2449 2896 3355 3.833 4501 5.041
9 703 833 1100 1,383 1,833 2262 2398 2821 3250 3.690 4297 4781
10| 700 879 1.093 1372 1.812 2228 2359 2764 3169 3581 4.144 4587
11 | 697 876 1088 1363 1796 2201 2328 2718 3.106 3.497 4.025 4437
12| 695 873 1083 1356 1782 2179 2303 2681 3.055 3428 3930 4313
13| 694 870 1079 1350 1771 2160 2282 ; 2.650 3.012° 3372 3.852 4221
14 | 692 868 1076 1345 1.761 2145 2264 2624 2977 3326 3787 4.140
15| 691 866 1074 1341 1753 2131 2249 2602 2947 3286 3733 4.073
16 | 690 865 1071 1337 1746 2120 2235 2583 2921 3252~ 3686 4015
17| 682 863 1.069 1333 1740 2110 2224 2567 2898 3222 3.646 3.965
18 | .688 862 L067 1330 1734 2.]01 2214 2552 2878 3197 3611 3922
19| 688  .861 1066 1328 1,729 2.093 2205 2539 2861 3174 3579 3.883
20 | 687 860 1064 1325 1725 2086 2197 2528 2845 3153 3.552 3.850
21 | .686 859 1063 1323 1721 2080 2189 2518 2831, 3.135 3.527 3819
22 | 686 858 1061 1321 1717 2074 2183 2508 2819 3.119 3505 3792
23| 685 BS8 1060 1319 1714 2069 2177 2500 2807 32104 3485 3.768
24 | 685 857 1059 1318 L711 2064 2172 2492 2797 3.091 3467 3.745
25| 684 BS6 1058 1316 1708 2060 2,167 2485 2787 3.078 3450 3.725
26| 684 856 1058 1315 1706 2056 2162 2479 2779 3067 3435 3707
27| 684 855 1057 1314 1703 2.052 2158 2473 2771 3.057 3421 3.690
28 | 683 855 1.056 1313 1.701 2048 2154 2467 2763 3047 3408 3674
29 | 683 854 1055 1311 1699 2045 2150 2462 2756 3038 339 3.659
30| 683 854 1055 1310 1.697 2042 2147 2457 2750 3.030 3385 3646
40 | 681 851 LOSO 1303 1684 2021 2123 2423 2704 2971 3307 3.551
50| 679 849  L.047 1299 1676 2009 2105 2403 2678 2937 3261 349
60| 679 848 1.45 1296 1.671 2000 2.099 2390 2660 2915 3232 3460
80 | 678 846 1.043 1292 1.664 1960 2.088 2374 2639 2887 3.195 3416
100 | 677 845 1.042 1200 1660 1984 2081 2364 2626 2.871 3174 3390
1000 | 675 842 1,037 1282 1646 1962 2056 2330 2581 2813 3.098 3300
e | 674 841 1036 1282 1645 1960 2054 2326 2576 2.807 3.091 3291
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Exercises

1. Consider the following hypothesis test:
Ho: 1 = 18
Ha: = 18
A sample of 48 provided a sample mean X = 17 and a sample standard deviation s = 4.5.
a. Compute the value of the test statistic.
b. What does the t distribution table tell you about the p-value?
c. Ata=0.05, what is your conclusion?
d. What is the rejection rule using the critical value? What is your conclusion?



2. The Employment and Training Administration reported the U.S. mean unemployment insurance
benefit of $238 per week. A researcher in the in the state of Virginia anticipated that sample
data would show evidence that the mean weekly unemployment insurance benefit in Virginia
was below the national level.

a. Develop appropriate hypotheses such that rejection of Hy will support the researcher’s
contention.

b. Forasample of 100 individuals, the sample mean weekly unemployment in benefit was
$231 with a sample standard deviation of $80. What is the p-value?

c. Ata=0.05, whatis your conclusion?
Repeat the preceding hypothesis test using the critical value approach.



3. The National Association of Professional Baseball Leagues, Inc., reported that attendance for
176 minor league baseball teams reached an all-time high during the 2001 season. On a per-
game basis, the mean attendance for minor league baseball was 3530 people per game.
Midway through the 2002 season, the president of the association asked for an attendance
report that would hopefully show that the mean attendance for 2002 was exceeding the 2001
level.

a. Formulate hypotheses that could be used to determine whether the mean attendance
per game in 2002 was greater than the previous year’s level.

b. Assume that a sample of 92 minor league baseball games played during the first half of
the 2002 season showed a mean attendance of 3740 people per game with a sample
standard deviation of 810. What is the p-value?

c. Ata=0.01, what is your conclusion?



4. AOL Time Warner Inc.”s CNN has been the longtime ratings leader of cable television news.
Nielsen Media Research indicated that the mean CNN viewing audience was 600,000 viewers
per day during 2002. Assume that for a sample of 40 days during the first half of 2003, the daily
audience was 612,000 viewers with a sample standard deviation of 65,000 viewers.

a. What are the hypotheses if CNN management would like information on any change in
the CNN viewing audience?

b. What is the p-value?

c. Select your own level of significance. What is your conclusion?
What recommendation would you make to CNN management in this application?



5. According to the National Automobile Dealers Association, the mean price for used cars is
$10,192. A manager of a Kansas City used car dealership reviewed a sample of 50 recent used
car sales at the dealership in an attempt to determine whether the population mean price for
used cars at this particular dealership differed from the national mean.

a. Formulate the hypotheses that can be used to determine whether a difference exists in
the mean price for used cars at the dealership.

b. What is the p-value based on a sample mean price of $9750 and a sample standard
deviation of $1400?

c. Ata=0.05, what is your conclusion?



