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MANE 6313 Week 2, Module G

Student Learning Outcome

Analyze simple comparative experiments and experiments with a
single factor.
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Module Learning Outcome

Analyze an F-test.
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Week 2, Module G
Example: F-test!

10-33. € The overall distance traveled by a golf ball is tested by

hitting the ball with Iron Byron, a mechanical golfer with a swing
 that is said to emulate the distance hit by the legendary champion,
- Byron Nelson. Ten randomly selected balls of two different brands
. are tested and the overall distance measured. The data follow:

Brand 1: 275, 286, 287, 271, 283, 271, 279, 275, 263, 267
Brand 2: 258, 244, 260, 265, 273, 281, 271, 270, 263, 268 0%(

" (a) Is there evidence that overall distance is approximatel _
normally distributed? Is an assumption of equal variances
justified?

(b) Test the hypothesis that both brands of ball have equal
mean overall distance. Use o = 0.05. What is the P-value?

(¢) Construct a 95% two-sided CI on the mean difference in
overall distance for the two brands of golf balls.

(d) What is the power of the statistical test in part (b) to detect
a true difference in mean overall distance of 5 yards?

(e) What sample size would be required to detect a true dif-
ference in mean overall distance of 3 yards with power of

aiiroximatel‘ 0.75?
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Classical Approach

B8 WORKSHEET 2
Descriptive Statistics: Brand 1, Brand 2

Statistics
Variable N N* Mean SEMean StDev Minimum Q1 Median Q3 Maximum
Brand 1 10 0 275.70 2.54 8.03 263.00 270.00 275.00 283.75 287.00
Brand 2 10 0 265.30 3.18 10.04 24400 259.50 266.50 271.50 281.00
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MANE 6313

Rejection Region & Conclusion?
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foaas, vy, v, N
[ TABLE - VI Percentage Points fa». of the F Distribution { Continued) M
Jenn
A - Degrees of thy n)
v ¢ ;
{ 1 9686 9767 9849 99, %
o % : 3041 3943 3045 946 W46 304
3 1434 1425 1417 1412 1408 140
! 4 875 866 856 851 846 84
s 652 643 633 628 623 61
{ 31 S:m sn S22 s07 S0
| 7 467 457 447 442 436 43
| 8 420 410 400 395 389 3
< 387 371 367 361 356 35
{310 362 352 342 3 331 3
{1 343 33 313 37 32 3
1§ 328 A8 307 302 29 2
13 305 305 295 289 284 2
fu 305 295 284 29 273 2
1 €15 296 286 276 270 264 2
136 289 279 268 263 257 2
| LBt 282 272 262 256 250 2
(&8 277 267 256 250 244 2
B 272 262 251 245 239 2
|32 268 257 246 241 235 2
21 264 253 242 237 2 2
s 2 260 250 23 233 227 2
3 287 247 23 230 224 2
i M 24 254 244 233 227 2 2
| &2 251 241 230 224 218 2
26 249 239 22 222 216 2
n 247 236 225 219 213 X
2% 245 23 223 217 211 2
29 243 232 221 215 209 2
30 24 231 220 214 2m 2
40 220 218 207 201 194 L
60 217 206 194 188 182 1
120 205 194 182 176 160 1
o 1.94 1.83 171 164 1.57 1

Week 2, Module G Page 8



Wl N
Chi-squared Test using Minitab

BB WORKSHEET 2
Test and CI for Two Variances: Brand 1, Brand 2

Method

oy standard deviation of Brand 1

02 standard deviation of Brand 2

Ratio: o./0:

F method was used. This method is accurate for normal data only.

Descriptive Statistics

Variable N StDev Variance 95% Cl for o?
Brand 1 10 8.028 64.456 (30.495, 214.821)
Brand 2 10 10.045 100.900 (47.738, 336.285)

Ratio of Variances

Estimated 95% Cl for Ratio
/‘Ratio\ using F

w (0.159, 2.572)

Test

Null hypothesis Ho:@?/02=1
Alternative hypothesis Hi: a2/ 0:2#1
Significance level a=0.05
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Chi-squared Test using Minitab

Test and Cl for Two Variances: Brand 1, Brand 2
Ratio = 1 vs Ratio # 1

95% CI for o*(Brand 1) / o*(Brand 2)

F-Test
P-Value 0515
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95% Chi-square Cls for o
Brand 1 .
Brand 24 *
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Boxplot of Brand 1, Brand 2
Brand 1 — N —
Brand 2- I
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MANE 6313 Week 2, Module G

P-value Approach

B8 WORKSHEET 2
Descriptive Statistics: Brand 1, Brand 2

. . v
Statistics

Variable N N* Mean SEMean StDev Minimum Q1 Median Q3 Maximum

Brand 1 10 0 275.70 2.54 8.03 263.00 270.00 275.00 283.75 287.00

Brand 2 10 0 265.30 3.18 10.04 24400 259.50 266.50 271.50 281.00
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Sunday, August 29,2021  2:16 PM 9’ ? o
v ,°’

Test

Null hypothesis Ho: o2/ 02=1
Alternative hypothesis H.:o2/0:2#1
Significance level a=0.05

Test . (}17 ﬂ'q/

Method  Statistic DF1 DF2 /P-Value
F— ( cﬂﬁ ?

F 0.64 9 9 0.515
- P
Screen clipping taken: 8/29/2021 2:16 PM
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