CONCEPT: F-TEST

The f-test is used to test the

Fcalculated represents the quotient of the squares of the standard deviations:
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of two populations, which recall is equal to the standard deviation?.
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Degrees of Degrees of Freedom for s,
Freedom
for s, 2 3 4 5 6 7 8 9 10 | 12 15| 20 | 30 | »
2 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.5 19.5
3 9.55 9.28 9.12 9.01 8.94 8.89 8.84 8.81 8.79 874 870 8.66 8.62 8.3
4 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 586 5.80 5.75 5.63
5 579 541 5.19 5.056 4.95 4.88 4.82 4.77 4.74 468 462 456 450 4.36
6 514 4.76 4.53 439 4.28 4.21 4.15 410 4.06 400 394 3.87 3.81 3.67
7 474 435 412 3.97 3.87 3.79 3.73 3.68 3.64 3.58 3.51 3.44 3.38 3.23
8 446 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 328 322 3.5 3.08 2.93
9 426 3.86 3.63 348 3.37 3.29 3.23 3.18 3.14 3.07 3.01 2.94 286 2.71
10 410 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 284 277 270 254
1 3.98 3.59 3.36 3.20 3.10 3.01 2.95 2.90 2.85 279 272 265 257 240
12 3.88 349 326 311 300 291 285 280 275 269 262 254 247 230
13 3.81 3.41 3.18 3.02 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.38 2.21
14 3.74 3.34 3.1 296 285 2.76 2.70 2.65 2.60 253 246 239 2.31 213
15 3.68 3.29 3.06 290 279 2.71 2.64 2.59 2.54 248 240 233 225 207
16 3.63 3.24 3.01 285 274 2.66 2.59 2.54 2.49 242 235 228 2.19 2.01
17 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 238 2.31 2.23 2.15 1.96
18 3.56 3.16 2.93 277 2.66 2.58 2.51 2.46 2.41 234 227 219 2.1 1.92
19 3.52 3.13 2.90 274 263 2.54 2.48 2.42 2.38 2.31 223 2.16 2.07 1.88
20 349 3.10 2.87 2.71 2.60 2.51 2.45 2.39 2.35 228 220 212 2.04 1.84
30 3.32 292 2.69 253 242 2.33 2.27 2.21 2.16 209 2.01 1.93 1.84 1.62
L o) 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.46 1.00




PRACTICE: F-TEST CALCULATIONS 1

EXAMPLE 1: In the process of assessing responsibility for an oil spill, two possible suspects are identified. To differentiate
between the two samples of oil, the ratio of the concentration for two polyaromatic hydrocarbons is measured using

fluorescence spectroscopy. These values are then compared to the sample obtained from the body of water:

Mean Standard Deviation # Samples
Suspect 1 2.31 0.073 4
Suspect 2 2.67 0.09; S
Sample 2.45 0.08s 6

From the above results, should there be a concern that any combination of the standard deviation values demonstrates a
significant difference?

T)egrees of Degrees of Freedom for s, h
Freedom
for s, 2 3 4 5 6 7 8 9 10 12 15 20 30 ©

19.0 192 19.2 193 193 19.4 19.4 19.4 194 194 194 194 195 195
955 928 9.12 9.01 8.94 8.89 8.84 8.81 879 874 870 8.66 862 853
6.94 659 6.39 6.26 6.16 6.09 6.04 6.00 596 591 5.86 5.80 5.75 5.63
579 541 5.19 5,05 4.95 4.88 4.82 477 474 468 462 456 450 4.36

a s ON

EXAMPLE 2: Can either (or both) of the suspects be eliminated based on the results of the analysis at the 99% confidence
interval?




PRACTICE: F-TEST CALCULATIONS 2

EXAMPLE 1: You are measuring the effects of a toxic compound on an enzyme. You expose five (test tubes of cells to 100

ML of a 5 ppm aqueous solution of the toxic compound and mark them as treated, and expose five test tubes of cells to an

equal volume of only water and mark them as untreated. You then measure the enzyme activity of cells in each test tube;

enzyme activity is in units of umol/minute. The following are the measurements of enzyme activity:

Activity (Treated)

Tube (umol/min)
1 3.25

2 3.98

3 3.79

4 4.15

5 4.04
Average: 3.84
Standard

Deviation: 0.36

Tube

Average:

Standard

Deviation:

Activity (Untreated)
(umol/min)

5.84

6.59

5.97

6.25

6.10

6.15

0.29

Is the variance of the measured enzyme activity of cells exposed to the toxic compound equal to that of cells exposed to

water alone?

EXAMPLE 2: |s the average enzyme activity measured for cells exposed to the toxic compound significantly different (at
95% confidence level) than that measured for cells exposed to water alone?



