633 One-way MANOVA – example output
example from:  http://www.ats.ucla.edu/stat/spss/whatstat/whatstat.htm
MANOVA (multivariate analysis of variance) is like ANOVA, except that there are two or more dependent variables. In a one-way MANOVA, there is one categorical independent variable and two or more dependent variables. For example, say we wish to examine differences in academic performance with 3 DVs read, write and math broken down by the IV program type (prog) with three levels (1=general, 2=academic, 3=vocation).  
Just as with ANOVA's we also run Levene's test for the homogeneity assumption.
In addition, there are several other tests of the other assumptions that we usually include in the output.

However, the main event is the MANOVA test output.  It usually looks like the following.
When the IV has 3 or more groups/levels, Wilks' Lamda is the appropriate version of the F-test.
When the IV has exactly 2 groups, Hotelling's Trace is the appropriate version of the F-test.  The MANOVA only tells us whether there is a sig. effect of the IV somewhere among the DV's, but not specifically which of the DV's was affected.

[image: image2.png]Tests of Between-Subjects Effects

Type Il Sum
Source Dependent Variable | of Squares df Mean Square F Sig
Corrected Model _reading score 3716.861 2 1858431 | 21282 000
writing score 3175698° 2 1587849 | 21275 000
math score 40021048 2 2001052 | 29.279 000
ntercept reading score 44178672 1| 4471785672 | 5120.994 000
writing score 460403797 1| 460403797 | 6168.704 000
math score 453421258 1| 453421258 | 6634435 000
PROG reading score 3716.861 2 1858431 | 21282 000
writing score 3175698 2 1587849 | 21275 000
math score 4002104 2 2001052 | 29.279 000
Error reading score 17202559 197 87323
writing score 14703177 197 74635
math score 13463691 197 68.344
Total reading score 566514.000 200
writing score 574919.000 200
math score 571765.000 200
Corrected Total _ reading score 20919.420 199
writing score 17878.875 199
math score 17465795 199

a R Squared =
b. R Squared =

178 (Adjusted R Squared = .169)
229 (Adjusted R Squared = 221)





[image: image1.png]Multivariate Tests®

Effect Walue F Hypothesis df | Error df Sig

Intercept ~ Pillai's Trace 978 | 2883.051% 3.000 195.000 000
Wilks' Lambda 022 | 2883.051% 3.000 195.000 000
Hotelling's Trace 44355 | 28830512 3.000 195.000 000
Roy's Largest Root 44355 | 2883.051% 3.000 195.000 000

PROG Pillai's Trace 267 10075 6.000 392000 000
Wilks' Lambda 734 10,8707 6.000 390000 000
Hotelling's Trace 361 11667 6.000 388.000 000
Roy's Largest Root 356 23277% 3.000 196.000 000

a. Exact statistic

b. The statistic is an upper bound on F that yields a lower bound on the significance level

¢ Design: Intercept+PROG




When the MANOVA F-test is significant, then we run multiple one-way ANOVA's as a follow-up to see
which of the dependent variables is significantly affected by the IV. 

Once one knows which of the DV's is significantly affected by the IV, then one can proceed further to do a traditional "post-hoc" test to see which levels of the IV differ from one another on each of the separate DV's. 
One can also run Factorial MANOVA's – they are like Factorial ANOVA's, except that they have two or more DV's as well as two or more IV's.  The MANOVA printout is similar to the foregoing, except that it includes each of the IV's as well as their interactions.  

