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Student Learning Outcome

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

Analyze a one-sample chi-squared test.
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Wesk 2, Module &
Example: One-Sample Chi-squared Test!

9-85. € Reconsider the percentage of titanium in an alloy
used in aerospace castings from Exercise 8-52. Recall that s =
0.37 and n = 51.

(a) Test the hypothesis H: 6 = 0.25 versus H : 6 # 0.25 using o
= 0.05. State any necessary assumptions about the underly-
ing distribution of the data. Find the P-value.

(b) Explain how you could answer the question in part (a) by con-
structing a 95% two-sided confidence interval for ©.

'Montgomery and Runger (2014). Applied Statistics and Probability for Engineers, 6th
edition. John Wiley & Sons.
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Classical Approach

/"o.' 0 = YR A:(‘
I .25 (A3 s5) S=%%F
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Rejection Region & Conclusion?

Montgomery and Runger (2014).

Applied Statistics and Probability for

Engineers, 6th edition. John Wiley & Sons.

995 990 975 950 900 500 100 050 025 010 005

1 00+ 00+ 00+ 00+ 02 45 2 384 5.02 6.63 788
2 01 02 05 10 21 139 461 599 738 921 10.60
3 07 Rl 2 35 58 237 625 781 935 1134 1284
Bl 21 30 A8 i 106 336 778 9.49 1114 1328 14.86
5 Al 55 83 11s 1.61 435 924 11.07 12.83 15.09 1675
6 68 87 124 1.64 220 535 10.65 1259 14.45 1681 18.55
7 9 1.24 1.69 217 283 6.35 1202 1407 16.01 18.48 2028
8 1.34 165 218 271 349 734 1336 1551 17.53 2009 2196
9 173 209 270 333 417 834 14.68 1692 19.02 21.67 2359
10 2.16 256 325 394 487 934 1599 1831 20.48 2321 25.19
n 260 305 382 457 558 1034 17.28 19.68 2192 2472 26.76
12 307 s 4.40 523 630 1134 18.55 21.03 2334 2622 28.30
13 357 41 501 5.89 704 1234 1981 2236 2474 27.69 29.82
“ 407 4.66 5.63 6.57 7719 1334 21.06 23.68 26.12 29.14 3132
15 4.60 b ba) 627 7.26 855 1434 2231 25.00 2749 30,58 32.80
16 5.14 581 691 7.96 931 1534 2354 2630 2885 3200 3427
17 570 641 7.56 8.67 1009 1634 247 27.59 30,19 334 35
18 6.26 701 823 9.39 1087 1734 2599 2887 3153 3481 37.16
19 6.84 763 891 10.12 1165 1834 2720 30.14 3285 36.19 38.58
20 743 8.26 9.59 10.85 1244 1934 2841 3141 3417 37.57 40.00
21 8.03 890 1028 11.59 1324 2034 29.62 3267 3548 3893 41.40
2 864 9.54 1098 1234 1404 2134 30.81 3392 3678 4029 42.80
23 9.26 1020 11.69 13.09 1485 2234 3201 3517 38.08 41.64 44.18
2 9.89 10.86 1240 1385 1566 2334 3320 36.42 3936 4298 45.56
25 10.52 1152 13.12 14.61 1647 2434 3428 37.65 40.65 4431 4693
26 11.16 1220 13.84 1538 1729 2534 35.56 3889 4192 4564 4829
27 11.81 12.88 14.57 16.15 1811 2634 36.74 40.11 4319 4696 49.65
28 12.46 1357 1531 1693 1894 2734 3792 4134 4446 4828 5099
29 13.12 1426 16.05 17.71 1977 2834 39.09 42.56 45.72 49.59 5234
30 13719 1495 1679 18.49 2060 2934 40.26 4377 46.98 50.89 5367
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Chi-squared Test using Mim*tgb

B WORKSHEET 1
Test and Cl for One Variance

Method

o: standard deviation of Sample
The Bonett method cannot be calculated for summarized data.
The chi-square method is valid only for the normal distribution.

Descriptive Statistics Q@ CI/QQ’ g, = 25 K

95% Cl for o
N StDev Variance using Chi-Square - ’/(\

r

51 0370 0137 (0.310,0.460) Oz A\
5~ 25 Q \ C) € ( Q
> = 25 A n e

Null hypothesis Ho: 0 = 0.5
Alternative hypothesis H.: 0 #0.25

Test
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P-value Approach

B WORKSHEET 1
Test and Cl for One Variance

Method

o: standard deviation of Sample

The Bonett method cannot be calculated for summarized data.
The chi-square method is valid only for the normal distribution.

r

Descriptive Statistics

95% Cl for o
N StDev Variance using Chi-Square

51 0.370 0.137  (0.310, 0.460)

Test

Null hypothesis Ho: 0 =0.25
Alternative hypothesis Hi.: 0 #0.25

Test
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Sunday, August 29, 2021

10:14 AM

|

S ————

IR

. TABLE » | Percentage Points 32, Tf the Chi-Squared Distribution \
€| 95 90 w5 | 95 90 S0 00 050 25 | 010 00
i 00+ 00+ 00+ 00+ 02 45 2.71 3.54 5.02 6.63 7.88
2 01 02 05 10 21 1.39 4.61 5.99 7.38 921 10.60 |
k] 07 11 22 a5 58 237 6.25 7.81 935 11.34 12.84 |
4 21 30 48 71 106 336 7.78 949 1114 |1328 1486 |
5 41 55 83 1.15 1.61 435 9.24 11.07 12.83 1509 1675 |
6 68 87 1.24 1.64 220 535 10.65 12.59 1445 |16:81 18.55
7 99 1.24 1.69 217 2.83 6.35 12.02 14.07 16.01 18.48 2028 |
8 1.34 1.65 2.18 2.73 349 7.34 13.36 15.51 1753 |2009 2196
9 1.73 209 2.70 3.33 417 834 14.68 16.92 1902 (2167 2359
10 2.16 2.56 325 394 487 934 1599 1831 2048 (2321 2519 |
11 2.60 3.05 3.82 4.57 558 1034 17.28 1968 2192 [2472 2676
12 3.07 357 4.40 5.23 630 1134 18.55 2103 2334 2622 2830
13 157 4.11 5.01 5.89 704 1234 19.81 2236 2474|2769 2982
14 4.07 4.66 5.63 6.57 779 1334 2106 2368 2602 [29.04 3132
15 4.60 5.23 6.27 7.26 855 1434 2231 2500 2749 3058 3280 |
16 5.14 5.81 6.91 7.96 931 1534 2354 2630 2885 | 3200 3427
17 570 6.41 7.56 8.67 10,09 1634 2477 2759 3019 [ 3341 3572
18 6.26 7.01 8.23 939 1087 1734 2599 2887 3153 | 3481 3716
19 6.84 763 8.91 10,12 1165 1834 2720 3004 3285 | 3619 3858
20 743 8.26 9.59 1085 1244 1934 2841 31.41 34.17 | 37.57 4000
21 8.03 890 10.28 11.59 1324 2034  29.62 3267 3548 | 3893 4140
2 8.64 9.54 10.98 1234 1404 2134 30.81 3392 3678 | 4029 4280
23 9.26 10.20 11.69 13.09 1485 2234 3201 3517 3808 | 4164 4418
24 9.89 10.86 12.40 13.85 1566 2334 3320 3642 3936 | 4298 4556 |
25 10.52 11.52 13.12 N/ 14.61 1647  24.34 34.28 37.65 40.65 31 46.93 |
26 11.16 12.20 13.84 1538 1729 2534 3556 3889 4192 N 4564 4829 |
27 11.81 12.88 14.57 16.15 18.11 2634 3674 4011 43.19 4696  49.65
28 12.46 13.57 15.31 16.93 1894 2734 3792 4134 4446 4828 5099
29 13.12 14.26 16.05 17.71 1977 2834  39.09 4256 4572 4959 5234
30 13.79 14.95 16.79 1849 2060 2934 4026 4377 4698  S0.89  53.67
40 20.71 22.16 24.43 2651 2905 3934 5181 5576 5934 6369 6677
27.99 29.71 3769 4933 63.17 79.49

\7 50

@ 34.76

Screen clipping taken: 8/29/2021 10:15 AM

/>(.2%7§\50‘-33’ 26

67.50 76.15
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