
Chapter 12: Summary

1. One-way ANOVA Model: Yij = µ+αi+εij , j = 1, · · · , Ji, i = 1, · · · , I, where µ is the general effect,

αi is the effect of the ith treatment, and the εij are the errors. It is assumed that
∑I

i=1 αi = 0,
and the εij iid N(0, σ2).

2. Let Ȳi0 = J−1
i

∑Ji

j=1 Yij , i = 1, · · · , I and Ȳ00 =
∑I

i=1

∑Ji

j=1 Yij/
∑I

i=1 Ji.

3. Define Total SS =
∑I

i=1

∑Ji

j=1(Yij − Ȳ00)
2, Treatment SS =

∑I

i=1 Ji(Ȳi0 − Ȳ00)
2 and Error SS =

∑I

i=1

∑Ji

j=1(Yij − Ȳi0)
2.

4. Total SS = Treatment SS + Error SS.

5. We want to test H0 : α1 = · · · = αI = 0.

6. Under H0, Treatment SS is distributed as a chisquare with I − 1 degrees of freedom. Error SS is
ALWAYS (not just under H0) is distributed as a chisquare with

∑I

i=1(Ji − 1) degrees of freedom.

7. When J1 = · · · = JI = J ,
∑I

i=1(Ji − 1) = I(J − 1).

8. Treatment MS = Treatment SS/DF, Error MS = Error SS/DF.

9. ANOVA TABLE:
Source DF SS MS Fobs FTheo
Treatment I − 1 Treatment SS Treatment MS Treatment MS

Error MS F
I−1,

∑
I

j=1
(Ji−1);α

Error
∑I

i=1(Ji − 1) Error SS Error MS
Total

∑
j=1 Ji − 1 Total SS


