PLACEBO DRUG ASPIRIN

0.0 2.3 3.1
1.0 3.5 2.7
2.8 3.8
2.5
7 0.5 2.78 32 y=2.41
n; 2 4 3 N=9
S; 0.707 0.525 0.557
Ho: g =t = 13

Ha: At least one of the y; 1s different from the rest.
Statistical test: ANOVA, a=0.05

SS(error)
3 (n; = 1)s7 = (1)(0.707)* +(3)(0.525)" + (2)(0.557)° =1.947

df(err(i)r) =N-k=9-3=6
MS(error) = SS(error)/df(error) = 1.947/6 = 0.325
SS(groups)
S (¥, -7)? =2(0.5-2.41)" + 4(2.78 - 2.41)” + 3(3.2-2.41)* =9.716
df(groilps) =k—-1=3-1=2
MS(groups) = SS(groups)/df(groups) =9.716/2 = 4.858

SS(total)
SI,; -Y)* =(0.0-2.41)% +(1.0-2.41)% +---=11.65
i

df(total) = N—- 1=9-1=8

SS(total) = SS(groups) + SS(error) =9.716 + 1.947 = 11.66
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ANOVA Table
SOURCE SS dfi MS Fs = MSgr0ups/MSerror  P-value
Groups 9.716 2 4.858 14.95 <0.01
Error 1.947 6 0.325

TOTAL 11.66 8

P-value, using Table D:
F 0.05(1),2,6 — 5.14 F 0.01(1),2,6 — 10.92

P-value < 0.01

P-value < o, we reject Hy

In a study comparing 3 pain treatments (placebo, drug, aspirin), there is
sufficient evidence to reject the null hypothesis that the three treatments give
equal numbers of hours free of pain (£, 6 = 14.95, P-value < 0.01). At least
one of the means is different (placebo Y, =0.5 hours, s; = 0.707, n; = 2; drug
Y, =2.78 hours, s, = 0.525, n, =4; aspirin Y5 = 3.2 hours, s; = 0.557, n; =
3).

Variability explained — R?

R? = Ssrows 9716 o

SSm  11.66
Approximately 83% of the variability among subjects in the hours of pain
relief after treatment is explained by the different treatments. The remaining
approximately 17% of the variability 1s not explained by the treatments; it is
random variability (“error’).
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