Testing for the Ratio Of Two Population Variances

Example

1) Determine the upper-tail critical values of F in each of the following two-tail tests.

What is the value of FsTAT?

a=001 n

13

Tl2=16

Solution:

B [n the F table,

)

)

S2 =26

S2 =11

e numerator degrees of freedom determine the column (v, = df;, = n, — 1)
e denominator degrees of freedom determine the row (v, = df, = n, — 1)

Fa

M1—1,n,—1=Fo.01

=Fy.005, 12,15=4.25

2 —,13—-1,16—-1
Cumulative Probabilities = 0.995
Upper-Tail Areas = 0.005
Numerator, df
Denominator,
df; 1 2 3 4 5 6 7 8 9 10 12 15 20 24
1 16211.00 20,000.00 21,615.00 22,500.00 23,056.00 23.437.00 23,715.00 23,925.00 24.091.00 24.224.00 24426.00 24.630.00 24.836.00 24.910.00
2 198.50 199.00 199.20 199.20 199.30 199.30 199.40 199.40 199.40 199.40 99.40 19940 199.40 199.50
3 55.55 49.80 4747 46.19 4539 4484 4443 413 43.88 43.69 4339 43.08 42.78 42.62
4 3133 26.28 2426 23.15 2246 2197 21.62 21.35 21.14 2097 20.70 2044 20.17 20.03
5 2.78 18.31 1653 1556 14.94 1451 14.20 13.96 13.77 13.62 13.38 13.15 12.90 12.78
6 18.63 14.54 1292 12.03 11.46 11.07 10.79 1057 10.39 10.25 10.03 9.81 9.59 9.47
7 16.24 12.40 10.88 10.05 9.52 9.16 8.89 8.68 851 8.8 8.18 797 1.75 7.65
8 14.69 11.04 9.60 8.81 8.30 795 7.69 750 734 7.21 7.01 6.81 6.61 6.50
9 13.61 10.11 872 7.96 747 7.13 6.88 6.69 6.54 6.42 623 603 583 51
10 12.83 943 8.08 734 6.87 654 6.30 6.12 597 585 5.66 547 5.27 5.17
11 12.23 891 7.60 6.88 6.42 6.10 5.86 5.68 554 542 5.24 5.05 4.86 475
12 11.75 8.51 723 652 6.07 5.76 5.52 5.35 520 5.09 491 472 453 443
13 11.37 8.19 693 6.23 5.7 548 525 5.08 454 4.82 4.64 446 427 4.17
14 11.06 7.92 6.68 6.00 5.56 526 5.03 4.86 4.72 4.60 443 4.25 4.06 3.96
15 10.80 7.70 648 5.80 5.37 507 485 4.67 454 442 4.25 4.07 388 i
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2) Determine the upper-tail critical value of F in each of the following one-tail tests for a claim that

the variance of sample 1 is greater than the variance of sample 2.
What is the value of FsTaT?

a=0025 n,=13 , S2=25
n,=16 , S2=50

Solution:

Fq

MN1—1n,—1=Fy 025 ,13-1,16—1 =Fo0.025, 12,15= 2.96

u F
Cumulative Probabilities = 0.975
Upper-Tail Areas = 0,025
Numerator, df;
Denominator,
df, 1 2 3 4 5 6 7 8 9 10 12 15 20 24
| 64780 79950 86420 89960 92180 937.10 94820 956.70 96330  968.60 76,70 98490 99310 99720
2 3851 39.00 39.17 39.25 39.30 3933 3936 3939 39.39 39.40 39.41 39.43 39.45 3946
3 17.44 16.04 15.44 15.10 14.88 1473 14.62 14.54 1447 1442 1434 1425 14.17 14.12
4 12.22 10.65 998 9.60 9.36 920 9.07 8.98 8.90 8.84 8.75 8.66 8.56 8.51
- 10.01 843 7.76 7.39 715 698 6.85 6.76 6.68 6.62 652 643 6.33 628
6 8.81 7.26 6.60 623 5.99 5.82 5.70 5.60 552 546 537 527 5.17 5.12
7 8.07 6.54 5.89 552 529 512 499 4.90 482 476 4.67 457 447 442
8 1.57 6.06 542 5.05 482 465 453 443 436 430 420 4.10 4.00 3.95
9 721 5.1 5.08 4.72 448 432 420 4.10 4.03 396 387 .77 3.67 361
10 694 546 4.83 447 424 407 395 385 3.78 3. 362 3.52 342 337
11 6.72 5.26 463 428 4.04 3.88 3.76 3.66 359 35 343 333 323 17
12 6.55 5.10 447 4.12 3.89 37 36l 3.51 34 337 328 318 3.07 3.02
13 641 4.97 435 4.00 377 3.60 348 339 331 325 3.15 3.05 2.95 2.89
14 630 4.86 424 3.89 3.66 3.50 338 329 321 315 3.05 295 284 279
I 15 6.20 4.77 4.15 380 3.58 341 329 320 312 3.06 < 2.96 5 2.86 2.76 270
% 612 169 0% 373 350 333 322 312 305 pA 289 2.79 2.68 263
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3) Determine the upper-tail critical values of F in each of the following two-tail tests.

a=010 n, =14 , n, =16
Solution:
F a 2.48+2.40
>N1—1Ln;—1=Fo.10 =Fpo05 13 15 =————=2.44
) ’ . . .
2 5 ,14—1,16—-1 ’ ! 2
‘Cumulative Probabilities = 0.95
Upper-Tail Areas = 0.05
Numerator, df;
Denominator,
df, 1 2 3 4 5 6 7 8 9 10 12 15 20 24
1 16140 19950 21570 22460 23020 23400 23680 23890 24050 24190 P43.90 24590 | 24800 249.10
2 18.51 19.00 19.16 19.25 1930 1933 1935 1937 1938 1940 19.41 1943 1945 1945
3 10.13 9.55 928 9.12 9.01 §.94 8.89 8.85 881 8.79 8.74 8.70 8.66 864
4 1.7 6.94 6.59 6.39 626 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.77
5 6.61 579 541 5.19 5.05 495 488 482 4.77 474 4.68 462 4.56 453
6 599 514 476 453 439 428 421 415 4.10 4.06 4.00 194 387 184
) 5.59 474 435 4.12 397 387 3.79 373 168 364 357 151 144 341
8 532 446 4.07 3.84 369 3.58 3.50 34 3139 335 328 322 315 312
9 5.12 426 186 .63 348 337 329 323 318 314 3.07 301 294 290
10 496 4.10 71 348 333 322 314 3.07 3.02 298 291 2.85 277 274
11 484 3.98 3.59 3.36 320 3.09 3.01 2,95 2.90 285 2.79 272 265 261
12 475 3.89 349 3.26 311 3.00 291 285 2.80 2.75 2.69 2.62 254 251
13 467 381 341 318 3.03 292 283 2.77 27 267 2.60 253 246 242
14 4.60 374 334 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 246 239 235
| 15 454 368 329 3.06 290 2.79 2.7 264 259 254 2.48 240 233 229
1% T3 363 T3 T0T 785 VAL 756 759 5% 739 = e 228 224
‘ 17 445 3.59 3.20 2.96 2.81 2.70 261 2.55 249 245 238 231 223 2.19
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