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Market data indicates that smartphone users are very concerned about the battery
life of their smartphones. An experiment is conducted in which the battery life of
two newly designed smartphone batteries are compared to the battery life of an
existing smartphone battery. The following table summarizes the results of the

experiment.
Smartphone Sample Standard
. Mean L.
size 4 deviation
Existing 30 19.57 0.24
Newl 30 20.13 0.18
New2 30 21.34 0.22

At the 0.05 level of significance, is there evidence of a difference in the battery
life of the smartphones for the three different products? (15%)

Which test procedure can be used to determine whether there is a difference in the
variation in the battery life?(5%)

You are trying to develop a strategy for investing in two different stocks. The
anticiphted annual return for a $2,000 investment in each stock under four

different economic conditions has the following probability distribution:

Probability  Stock X Stock Y
Recession 0.4 -200 100
Moderate Growth 0.4 0 -20
Fast Growth 0.2 400 -150

Compute the correlation coefficient of stock X and stock Y. 20%)
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' 3. Past records indicate that the probability of online retail orders that turn out to be
fraudulent is 0.12. Suppose that, on a given day, 50 online retail orders are placed.
Assume that the number of online retail orders that turn out to be fraudulent is
distributed as a binomial random variable. What is the probability that five or
more online retail orders will turn out to be fraudulent? (20%)

4. You plan to conduct a marketing experiment in which students are to taste one of
two different brands of soft drink. Their task is to correctly identify the brand
tasted. You select a random samplé of 100 students and assume that the students
have no ability to distinguish between the two brands. (Hint: If an individual has
no ability to distinguish between the two soft drinks, then the two brands are
equally likely to be selected.) Which is more likely to occur—more than 65%
correct identifications in the sample of 100 or more than 55% correct
identifications in a sample of 500? Explain. (20%)

5. How common are financial cost or contractual constraints associated with
smartphone ownership? A survey of smartphone owners found that 48% of the
18- to 29-year-olds, 38% of the 30- to 49-year-olds, 25% of the 50- to 64-year-
olds, and 19% of those age 65 of older have reached the maximum amount of data
they are allowed to use as part of their plan, at least on occasion. Suppose the
survey was based on 200 smartphone owners in each of the four age
groups: 18 t0 29, 30 to 49, 50 to 64, and 65+.

a. At the 0.05 level of significance, is there evidence of a difference among the
age groups in the proportion of smartphone owners who have reached the
maximum amount of data they are allowed to use as part of their plan, at least on
occasion? (Usinga = 0.05, the xz critical value with 2 degrees of freedom is 5.991 2)
(15%)

b. Which test procedure can be used to determine which age groups differ? (5%)
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Numbers in each raw of the table are values on a t-distribution with
(¢7} degrees of freedom for selected right-tail {greater-than) probabilities ().

difp| 040 0.25 0.0 0.05 0.025 0.01 0.005 0.0005

1 | 0324520 | 1000000 | 3077684 | 5313752 | 1270620 | 3182052 | 6365674 | 6366192
2 | 0288675 | UBI6497 | 1.885618 | 2919986 | 4.30255 | 606456 | 092484 | 315931
3 | 0275671 | 0762832 | 1637743 | 2953363 | 3.18245 | 454070 | 584091 | 128240
2 | 0270722 | 0740897 | 1533206 | 2131847 | 277645 | 374695 | 460409 | 86103
% | 0267181 | 0726687 | 1475884 | 2015048 | 257058 | 236433 | 403214 | 6.6688
G | 0264835 | 0717558 | 1430756 | 1943180 | 244591 | 3.14267 | 370743 | 59588
7 1 0263167 | 0711182 | 1414923 | 1.694570 | 236462 | 299795 | 349948 | 5.4079
8 | 0261921 | 0706367 | 1396815 | 1850548 | 230600 | 289646 | 335539 | 50413
5 | 0260955 | 0702722 | 1283023 | 1833113 | 226216 | 282144 | 324384 | 4.7803
10 | 0260185 | 0639812 | 1372184 | 1812461 | 279818 | 276377 | 316327 | 45869
11 | 0259556 | 0697445 | 1.363430 | 1785885 | 220083 | 271808 | 340881 | 4437
12 | 0259033 | 0695483 | 1356217 | 1782288 | 2.17881 | 288100 | 305454 | 43178
13 | 0.258591 | 0693829 | 1350171 | 1770033 | 216087 | 265031 | 301228 | 42208
18 | 0256213 | 0592417 | 1345030 | 1761310 | 214479 | 262449 | 297684 | 41405
15 | 0257885 | 05S1197 | 1340606 | 1.753050 | 213145 | 260248 | 294671 | 40728
16 | 0257599 | 0630132 | 1336757 | 1745884 | 211991 | 258343 | 292078 | 40150
17 | 0.257347 | 0689195 | 1333373 | 1739607 | 210982 | 256693 | 289823 | 2.5651
18 | 0257123 | 0688364 | 1330391 | 1734064 | 200092 | 255238 | 287844 | 38216
19 | 0756923 | 0587621 | 1327728 | 1729133 | 208302 | 253148 | 286093 | 28834
20 | 0256743 | 0686058 | 1325381 | 1724716 | 208598 | 252798 | 284534 | 3.8495
21 | 0256580 | 0586352 | 1323188 | 1720743 | 207951 | 251765 | 283135 | 38193
22 | 0256832 | 0585805 | 1321237 | wn71aa | 207387 | 250832 | 281876 | 3792
73 | 0756297 | 065306 | 1319460 | 1713872 | 206856 | 243981 | 280734 | 37676
28 | 0256173 | 0684850 | 1317836 | 1710832 | 206330 | 249216 | 279694 | 37454
55 | 0.256050 | 0683430 | 1316385 | 1708141 | 205954 | 2485011 | 278744 | 31251
25 | 0255055 | 0684043 | 1314072 | 1705618 | 205553 | 247883 | 277671 | 3.7056
27 | 0255058 | 0563665 | 1213703 | 1703288 | 205183 | 247266 | 277068 | 26898
98 | 0.255768 | 0663353 | 1312527 | 101131 | 204841 | 246ma | 276326 | 36739
29 | 0255684 | 0683088 | 131143 | 1699127 | 204523 | 245202 | 275639 | 36504
30 | 0755605 | 0682756 | 1310415 | 1697261 | 204227 | 245726 | 275000 | 3.6480
7 | 0253347 | 0574430 | 1281552 | 1644854 | 195996 | 232635 | 257683 | 3.2905
ol —— | 0% 90% 5% 98% 53% 99.9%
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F. 95th Percentile Values (0.05 Levels), F , for the F Distribution

v; degrees of freedom in numerator v »degrees of freedom in denominator

1 2 3 4 3 6 7 8 9 10 ] 12 ] 15]20)] 24 |301)40 ) 60 J120) =

L1 (161 1200 | 206 | 225 | 2304 234 | 237 | 230 [ 241 | 242 244 | 246 ) 248 | 249 | 250 | 251 | 252 | 253 | 254
"2 11851190 192192193193 1941194 194 194|194 1941 194|105 [ 1951195195 195} 195
3 1101055928 (9.12| 901 | 894859 | 885 | 881 [ 879|874 8.70| 8.66 | 8.64 | 8.62 | 8.59 | 857 | 855 | 853
. 7916941659 ]|639]626]6.16} 600 | 604 | 600 | 5.96 1591 | 5.86] 580 577 | 5.75 1 5.72 | 5.69 ] 5.66 | 5.63
5 1661579541 |519]505]495]{488 482 477 |4.74]4638]4.62]456] 453|450 4464434407437

6 1599514 (476453439428 {4.21 [ 4.15{4.10(4.06|4.00] 394|387 | 3.84 | 3.81 [ 3.77|3.74 1 3.70 | 3.67

7 (5504741435412 3973871379373 3.633.64|3.57] 351 ] 344|341 338334330327 {323

8 (532446407 3843691358350 344]339(3.35]3.28 (322 3.15]|3.12|308)3.04|3.01 (297|293

T0 |512(426]386]3.63(348{3.371320{323]3.08|3.14|3.07{3.01]294[200(286)|283|279(275{271
10 | 496410371 | 348 [3.33]322] 314|307 302205201 2851277274 270|266 |262]|258]254
11 [4.8439813.59|336]320] 309301 |295|290|285}2.79f 272126526} |257 3124912451240
12 475|389 349 326|201 3.00[ 291 | 285| 280 2.75| 2.60 | 262 254 [ 251 [ 247 2382341230
13 | 467|381 [ 340 |3.183.03]202 28312771271 |2.67260]253}246| 242238 2302251221

14 |4.60 [ 374 [ 334|341 | 296285 (276{270( 265 2.60 | 2.53 | 246 {239 | 235 | 2.31 22212181213

15 |4.54|36813291306(200(2.79|271]264]259]254|2481240}233(2.20(225 2161201 1207
6 [4.49 | 3.63 324|301 [ 285]2.74]2.661259 (254 240}242 228224219 211 (206|201
17 [445]359 03200296 (2811270] 261 255|249 (245238 223219 | 245 2061201 | 1.96
Tis | 441 (35513161203 277 ] 266|258 | 251 [ 246 | 241 | 2.34 219215 211 2021197192
19 | 4383321313290 274]2.63254]248]242|238]231 216|211 207 1.98| 193|183

20 435349 | 300|287 | 271|260 | 251 | 245|239 235[2.28 2121208204 (1.00]105]1900¢1.84

21 [432 347307284 268{257]249{242]237]232]225 210205201 | 1.96] 192 1.87 | 1.81

22 1430 |34413.05]282]266]255(246}240 223 2071203108 (104|189 L84 178

23 1428342303280 )264]253(244]237 2.20 205|201 1196|191 ] 186 L81 | L.76

24 4263401301 278262251 (242]236 218 203|198 | 194|189 184 L7913

25 |4.24 339|200 (276 | 2.60{ 249 216 201119611921 187 | L.82| L77 | LTI

26 |4.23 1337208274259 )247 2.151207|199] 195190 1.85] 1.80 | 1.75 { 1.69

27 [4.21 3351296273 | 257|246 2131206197193 [ 183 | 1.84] 1.79 | 1.73 | L.67

28 [42013341295]1271 |2 2121204 196] 191 | 1.87 | 1.82 | 1L.77 | 1.71 | 1.G3
29 |4.18]333]1293(2702 2.00(203] 194} 190 [ 185 | 1.81 | 1.75 | 170 | 1.64
30 | 4.471332)2921269 |2 216[209| 201|193} 189 [ 184|179 1.73 | 168 | 1.62
40 |4.08 1323284261 2. 2001192 184 179 174 | 1.69 | 1.64 | 1.58 | 151
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