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1. The following data resulted from an article reported for both a sample of 40 right handed males and a sample
of 87 right-handed females the number of individuals whose feet were the same size, had a bigger left than
right foot (a difference of half a shoe size or more), or had a bigger right than left foot.

L=R L>R L<R Sample size
Males 10 il 28 40
Females 18 55 14 87
Does the data indicate that sex has a strong effect on the development of foot asymmetry? Use the 0.05
significance level.
a. State the appropriate null and alternative hypotheses. (5 pts)
b. Perform the test and draw your conclusion. _(15.pts)
c. Place a bound or bounds on the p-value#*(3pis)
2. Arecent investigation of the relationship between traffic flow (1000’s of cars per 24 hours) and PM2.5 content

of bark on trees near the highway yield the following data.

Tree _Traffic flow | PM2.5 content |
1 8.3 227 i
2| 8.3 ) [—
3 1 R J | . 8 362 Ce—
4 12.1 521

s U | | ke
6 A\ | | e e
7 NS\ '} §28
8 RF YV EII
9 243 738

10 | 1S, 759
i1 | 336 1263

Y(data) 1983 7034

S(data’ | 4.198.03 5,390,382

a. Develop the regression equation that'eanbe used to deseribe'how the PM2.5 content depends on the traffic

flow. (10 pts)
b. Determine and interpret the coefficient of determination, ¥, (10 pts)
¢. Can we conclude that there is a positive correlation between traffic flow and PM2.5 content? Use the 0.05

significance level. (10 pts)

A modification has been made to reduce the process time of certain gadget. Because the modification increases
the cost, it will be incorporated only if sample data strongly indicates that the modification has decreased true

average processing time.
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Assume that both processing time distributions are skewed. Can we conclude, at the 0.01 significant level, that
the modified process reduces process time?

a. State the appropriate null and alternative hypotheses. (5 pts)_
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b. Perform the test and draw your conclusion. (15 pt;

4. Three types of cereal grain grown in a certain region were analyzed to determine thiamin content, resulting in
the following data.

Type A 8 11 10
Type B 3 2 1 3 2
Type C 3 4 5 4

Does the data suggest that at least two of the grains differ with respect to true average thiamin content? Use the
0.05 significance level.

a. State the appropriate null and alternative hypotheses. (5 pts)
b. Perform the test and draw your conclusion. .(l5=pts)
¢. What assumptions do you need to make,ih ordertosperform b. (5 pts)

J1. Percentage Points of the ¢ Distribution”

o

) 40 25 0 05 025 Ol 005 0025

Areas under the Normal Curve T 325 1000 3078 6314 12706 31.821 63657 12732
b ) 289 Bl6 1886 2920 4303 6965 9925 14089
B 3 277 765 1638 2353 3182 4541 5841 7453
Example: 4 271 741 1533 2132 2776 3747 4604 5598

ffz = 1.96, then 3

. s 267 727 1476 2015 2571 3365 4032 4773

POto2) =0.4750
6 265 727 1440 1943  2.447 3.143 3707 4.317

711 1415 1895 2365 2998 3499 4.019
262 706 1397 1860 2306 2896  3.355 3.833
9 2614 703 1383 1833 2262 2.821 3.250 3.690
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I 0.00 0.01 0.02 003 0.06 0.07 0.09
o0 | 00000 0pn4d 0008 00120 o238 00270 0355 10 260 700 1372 1812 2228 2764 3169 3581
o1 | oo ooa3  oo4re 00517 00636 00675 o0rs3 11260 697 1363 1796 2201 2718 3106 3497
02 0.0793 00832 0.0871 £.1026 0.1064 U.1141 12 259 695 1356 1782 2179  2.681  3.055 3428
0.3 0.1179 01217 0.1255 0406 01443 a5
0.4 0.1554 0.1581 0.1628 01712 0,1808 0.1878 13 259 6% 1350 1771 2.160 2650  3.012 3372
ae || igieis Q1950 01985 02123 0218 40051 14 258 692 1345 1761 2145 2624 2977  3.326
06 | 62257 02231 02324 02454 02486 D-gggg 15 258 691 1341 1753 2131 2602 2947  3.286
o | ezt omn A i ey 16 258 690 1337 1746 2120 2583 2921 3252
gs | oase  0aes 03212 035 0.3340 03388 17 257 689 1333 1740 2110 2567 2898 3222
10 0.3413 02438 03451 0.3554 0.3577 0.3621 18 257 688 1330 174 2101 2.552 2878 3.197
11 | 03843  036E5  0.3686 0a770 03790 0.3830 19 257 688 1328 1729 2003 2539 2861 3174
396 s 4015
12 | Dapy  0oRE S Uige  (0uN0 oL 30 257 687 1335 1725 2086 2528 2845 3153
14 | oae2  par  pa222 04279 04292 04319 21 257 686 1323 1721 2080 2518 2831 3135
15 | 04332 04345 04357 04406 04418 0 4441 22 256 686 1321 1717 2074 2508 2819 3119
16 | 04452 04483 04474 04515 04525 0.4545 23 256 685 1319 L7714 2069 2500 2807 3104
17 | 04554 04564 04573 04608 04618 h:46%3 24 25 685 1318 1711 2064 2492 2797  3.091
18 | 04641 04648 04656 04686 04623 0.4706
19 04713 04719 0.4726 04750 0.4756 0.4767 25 256 684 1316 1708 2060 2485 2787 3078
20 | 04772 0aTTE D47B3 04803 04808 D4817 26 256 684 1315 1706 2056 2479 2779 3.067
21 04821 04826 D0.48%0 E‘ i ggf giggg pine g-:gga 27 256 .68 1314 1703 2052 2473 2771 3057
; 0.486 0,4864 4866 1 ! ; ;
22 | G anm M08 04811 04913 04916 28 256 683 1313 1701 2048 2467 2763 3047
24 | 04918 04920 04922 04931 04932 04334 (4336 29 256 683 1311 1699 2045 2462 2756 3038
25 | 04938 04840 04841 o agga 0 43;3 0.4951 3:323 30 256 683 1310 1697 2042 2457 2750 3030
26 04853  0.4835 0.4936 0.4861 0.4 0.4363 : . X 423 . 97
28 | um:  Sue  oew O Sip D@l g 40 255 681 1303 1684 2,021 342 2704 2971
28 04974 04975 0.4976 . 0,4579 04978 0.4580 (4981 60 254 679 1296 1671 2.000 2390  2.660 2915
29 | 04981 04882 04962 04983 04085 04985 04986 04885 120 254 677 1289 1658 1980 2358 2617 2860
30 | 04887 04087 04887  D4gEs 04980 04980 04990 04830 o 253 674 1282 1645 1960 2326 2576 2807




ML 105 Z2FEmAtyrdsd £ AE
#£3F

# OR-

Y
-~
2 ; +. : + 2k %
# R # B 3t ok " ! St 4 & Rk 2R 208B() F4E
I R W B _
IV. Percentage Points of the F Distribution (continued)
. FI\H_\ ey
" o o h“Degrus of Freedom for the Numerator (#) o =
BN R 3 3 4 5 6 7 8 9 10 12 15 20 2] 30 40 60 =
. 161.4 1995 2157 2246 2302 2340 236.8 2389 2405 2419 EEX] M59 2480 2491 2501 51t 1522‘ “_JSJ] 2542
) 18.51 19.060 19.16 19.25 19.30 1923 1935 1937 1938 19 40 1941 1943 1945 1945 1946 19.47 1948 1949 1950
3 1013 9.55 928 912 90) 894 839 385 881 R79 874 870 866 864 862 859 3.57 8355 853
4 71 694 659 639 626 616 609 604 600 596 59t 586 580 517 575 51 569 566 56
5 661 579 541 519 505 495 488 482 417 474 468 482 456 453 450 446 443 440 436
6 5?9 514 476 453 419 428 421 415 410 406 400 394 387 34 sl 3 AN 370 367
7 559 4.4 435 412 397 3g7 3 an RN 364 157 a5 34 341 318 3 230 3z 33
B 532 446 407 34 269 358 350 A4 339 a3 328 an 25 32 308 104 EX 297 293
9 512 426 A86 363 348 337 329 323 18 314 107 o 294 290 286 283 279 275 27-1
10 496 410 3N 348 333 322 3l4 307 302 298 191 285 277 24 270 266 262 258 254
- n 4.8 a9s 31359 3.36 0 309 301 293 290 285 179 272 265 6! 257 253 245 245 ::w
i 12 475 3,89 349 326 in 300 29 285 280 275 269 262 254 251 22 243 238 234 :30
K 13 467 381 EE)] 3.18 303 292 283 imn 27 267 160 253 246 242 238 134 230 215 :"I
E 14 460 374 1z At 2,96 285 276 270 265 260 a5 246 2319 235 13t 2237 250 218 :;1
E 15 454 3.68 329 306 290 27 271 264 259 254 248 240 131 229 225 220 216 211 207
16 419 163 324 201 285 274 266 259 254 249 242 235 2 224 219 215 2 206 :Ol
.g 17 445 359 320 296 281 270 161 2.55 249 245 a8 231 223 219 28 2.10 206 20t ;96
% 13 441 355 316 293 an 266 258 251 246 241 134 227 219 215 an 206 20 197 192
g 19 438 352 13 290 274 263 2154 248 242 218 X 223 2.16 2 207 0 1o 193 IB;
g 20 435 349 il 287 27 260 251 245 2 23 22 k] -
i pol A 2 239 23587 228 a2 aq2 W208 204 199 E95 190 184
5 2 3 4 284 2.68 257 249 242 237 g2 225 218 2.10 205 201 196 192 187 131
g 22 4.30 X2 3065 2,82 266 255 246 240 234 230 2323 215 207 203 198 194 189 184 178
|3 23 428 342 o 2.80 264 253 14 237 2,32 pr 120 213 205 20 1,96 19 186 184 176
o 24 4.26 140 .01 278 262 251 242 236 230 2725 218 211 203 198 194 189 184 179 173
25 424 i 299 276 2.60 249 240 23 278 224 216 209 201 156 192 187 1.82 177 tn
26 4.3 137 298 274 259 247 239 T 227 222 215 207 199 195 190 185 1 50 175 169
27 4.2} A3 296 273 257 246 230 231 228 220 213 206 197 193 1.88 1§84 179 173 167
28 420 M 295 mn 256 245 236 229 224 219 ey 204 196 191 87 182 1.77 171 165
29 418 i 293 270 255 2.43 235 22 222 218 ! {0 203 194 190 I 85 181 175 1 l(v:l
30 417 33 292 2.69 253 242 2133 747 221 216 109 201 19 1 89 184 179 174 ) 68 162
40 408 323 284 261 245 234 225 2.18 A1) 208 200 192 1.84 179 174 169 164 153 ISI
20 400 3.8 276 253 237 22§ 217 210 204 199 192 184 1.75 170 1,65 159 153 147 | ¢
120 39z Am 268 245 229 27 209 202 196 191 1.83 L75 166 1.6] rss 155 143 135 125
= 384 a0 260 237 2 210 a0 1.94 I 88 182 1A 167 157 152 146 13g 132 =2 ton
Critical Values of.Chi-Square
This table contains the values of )2 that correspond 10 a specific right-tail area and specific number of
degrees of freedom.
|
| T Exarnple: With 17
| df and a .02 area in
| the upper tail, x*=30.995
o =
) i
Degrees of T -HIEM'TIII Rrea
Freedom, o
o 0.10 005 002 0.01
2706 3841 5412 6635
4605 5991 784 9210
3 5251 7815 9837 11345
4 7779 9488 11868 13277
H 923  11.070 13388 15086
6 10645 12502 15033 16812
7 12017 14067 16622 18475
g 13362 15507 18168 20.080
2 14684 16919 19678 21666
10 15987 18307 21161 23209
n 17275 13675 22618 24725
12 18548 21026 24056 26217
13 18812 22362 25472 27688
1 21064 23685 26673 20141
15 22307 26995 28259  30.578
18 23542 26206 29633 32000
17 24760 27567 30995 33408
1 25089 28860 32346  34.805
19 27204 30744 33687 36191
0 28412 31410 35020 37566
2 20615 32671 36343 38932
2 30813 33924 37658 40269
o) 32007 35172 38968 41638
2 33196 36415 40270 42980
25 | 3432 a7es2 41566 44314
26 | 35563 38885 42856 45642
- 27 35741 40113 44140 46963
28 N6 4133 45413 488
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