Tutorial Note 1: ANOVA
provided by Nuen-tsang YANG

Anova:
e Compare two or more means.
e Null Hypothesis Ho:p1 = pto = -+ = g

e In order to test the hypothesis, we need to construct an ANOVA table.

Case 1: Raw data

Now, you are provided a raw data. You are asked to perform the F-test.

A 24 32 67 50 33
B 90 108 271 82
¢ 15 2 5 14 32 22

Using your calculator:
e FEnter the data to Ln:
STAT — EDIT — 24 — ENTER — 32 — ENTER - --

e Do it again for Lo,L3:

o ANOVA test:

STAT — » — » (choose ANOVA test) — ENTER — 2nd — L; — , —
2nd — Ly — , — 2nd — L3 — (you will see ANOVA(L1, Lo, L3)) ENTER

Using the result from your calculator, you can fill the ANOVA table and get
p-value for the test,

Source df SS MS F
Between(orFactororGroup) 2 37910.18 18955.09 8.8069
Within(or Error) 12 25827.55 2152.30
Total 14 63737.73

So, the p-value is p = 0.004427 < 0.05 — rej. Hy.



Case 2: Given summary statistics of the groups

If you are provided the summary statistics of the groups rather than the
raw data, you may want to work with the formula in your anova lecture. The
example for this case is the problem 4 in your sample midterm 3.

na=5 Y4=6335 S4=347

ng=5 Yp=693 Sp=293
nc=4 Yo =28035 Sc=271

np = 5 YD = 66.24 SD =29

dfs = k—1=4—-1=3
dfyy = N—k=19—4=15

5XYA+5XYB+4XYO+5XYD

v =
5+5+4+5
= 69.2553
SSB = 5x(Ya—-Y)Y24+5x(Yg—-Y)2+4x Yo -Y)>+5x (Yp—Y)?
= 7122
SSW = (5-1)xS3+6G-1)xS5+@—-1)xS&+(5-1)xS5%
= 139.6
SSB 712.2
MSB = 222 =122 _9374
dfs 3
SSW  139.6
M = 20— 931
SW T =93
MSB 2374
F = rsw = o3 — 8

Now, you can fill the ANOVA table.

Source df SS MS F
Between(or FactororGroup) 3 7122 237.4 25.58
Within(or Error) 15 139.6 9.28
Total 18 851.8

Next, you have to find the p-value in order to test the hypothesis. Now,
using your calculator again:

2nd — DISTR — Fedf — 2558 -, -1 —-EE —99 -, -3 —>, —> 15
— ENTER

Then, you can get the p-value p = 3.788E76 < 0.001. So, the null hypothesis
is rejected.



