MATH 204: FORMULA SHEET

Design ANOVA table F-test null distribution
S5 = SST + SSE
. ) SOURCE DFE S5 MS F
Completely Randomized Design TREAIMENTS %k—1 SST MST F F e~ Fyq i
One factor with k levels. ERROR n—k SS8E MSE
SS = SST + SSB + SSE
SOURCE DF SS MS F I F
. . : . T~ Lk1n—k—bt1
Randomized Block Design No interaction | TREATMENTS k—1 SST  MST  Fr
. BLOCKS b—1 SSB  MSB Fg Fp~Fy g n_k—pt1
Treatment factor with £ levels FRROR m—k—b+1 SSE MSE
Blocking factor with b levels S5 — SST 1 SSB 1SS+ SSE
r > 1 replicates SOURCE DF SS MS F Fr ~ Fr 1w
. TREATMENTS k—1 SST MST Fr
Complete and balanced Interaction BLOCKS b1 SSB  MSB  Fy Fp ~ Fy_1n bk
n = bkr INTERACTION  (b—1)(k—1) SSI ~MSI Fy Fr ~ Flo 1) 1)mbh
ERROR n — bk SSE MSE ’
SS =SSA+ SSB + SSE
SOURCE DF SS MS F Fym I
i i ' ‘ FACTOR A 1 SSA  MSA F A ™ Ha—ln—a=btl
Factorial Design No interaction a— A
. FACTOR B b—1 SSB MSB Fg Fp~Fy1n—a—bt1
Factor A with a levels ERROR m—a—b+l SSE MSE
Factor B with b levels S5S —SSATSSB+ SSITSSE
r > 1 replicates SOURCE DF SS MS F Fo~ Fy o
) FACTOR A a—1 SSA  MSA Fu
Complete and balanced Interaction FACTOR B b_1 SSB MSB Fg Fg~Fy ina
n = abr INTERACTION  (a—1)(b—1) SSI ~MSI Fy Fi ~ Fla )6 1)m—ab
ERROR n—ab SSE MSE ’

Total DF=n — 1, Total SS= SS. MSx =SS« /DF, F, = MS x /MSE,where xis T, A, B, or I

Multiplicity correction: For c tests at level a, Familywise Error rateis ap =1 — (1 — )¢ = ca.




Table 1: Upper a = 0.05 points of F), ,, distribution

Vi

123 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 Inf

161.45 199.50 215.71 22458 230.16 23399 236.77 238.88 240.54 241.88 24391 24595 248.01 249.05 250.10 251.14 25220 253.25 254.31
18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37  19.38 19.40 1941 19.43 19.45 19.45 19.46 1947 1948 19.49 19.50
10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53

7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 577 5.75 5.72 5.69 5.66 5.63
6.61 5.79 541 5.19 5.05 4.95 4.88 4.82 4.77 474 4.68 4.62 4.56 4.53 4.50 4.46 443 4.40 4.36

1

2

3

4

5

6 5.99 5.14 4.76 4.53 4.39 428 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 3.67

7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 341 3.38 3.34 3.30 3.27 3.23

8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.93

9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 294 2.90 2.86 2.83 2.79 2.75 271
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 291 2.85 2.77 274 2.70 2.66 2.62 2.58 2.54

11 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40
12 475 3.89 3.49 3.26 3.11 3.00 291 2.85 2.80 2.75 2.69 2.62 2.54 2.51 247 243 2.38 2.34 2.30
13 4.67 3.81 341 3.18 3.03 292 2.83 2.77 271 2.67 2.60 2.53 2.46 242 2.38 2.34 2.30 2.25 221
14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 2.46 2.39 2.35 2.31 2.27 222 2.18 2.13
15 4.54 3.68 3.29 3.06 2.90 2.79 271 2.64 2.59 2.54 2.48 240 2.33 2.29 2.25 2.20 2.16 2.11 2.07

16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 242 2.35 2.28 224 2.19 2.15 2.11 2.06 2.01
17 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 2.31 2.23 2.19 2.15 2.10 2.06 2.01 1.96
18 441 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 241 2.34 227 2.19 2.15 211 2.06 2.02 1.97 1.92
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 242 2.38 2.31 2.23 2.16 211 2.07 2.03 1.98 1.93 1.88
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 245 2.39 2.35 2.28 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84

21 4.32 3.47 3.07 2.84 2.68 2.57 2.49 242 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78
23 428 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 227 2.20 2.13 2.05 2.01 1.96 191 1.86 1.81 1.76
24 4.26 3.40 3.01 2.78 2.62 2.51 242 2.36 2.30 2.25 2.18 211 2.03 1.98 1.94 1.89 1.84 1.79 1.73
25 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 224 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71

26 423 3.37 2.98 2.74 2.59 247 2.39 2.32 2.27 222 2.15 2.07 1.99 1.95 1.90 1.85 1.80 1.75 1.69
27 421 3.35 2.96 2.73 2.57 2.46 2.37 231 2.25 2.20 213 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67
28 420 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.77 1.71 1.65
29 4.18 3.33 2.93 2.70 2.55 243 2.35 2.28 222 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64
30 4.17 3.32 292 2.69 2.53 242 2.33 227 221 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62

40 4.08 3.23 2.84 2.61 245 2.34 225 2.18 2.12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 4.00 3.15 2.76 2.53 237 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
120 3.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.96 1.91 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
Inf 3.84 3.00 2.60 2.37 221 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00

If the exact degrees of freedom required are not tabulated, we may approximate by taking the nearest tabulated value.



