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Kruskal-Wallis analysis of variance is a statistical technique that is used to test the difference between three
or more independent samples when they are of disparate size. Remember that one of the assumptions of
analysis of variance (even though the test statistic is fairly robust) is that the size of the various samples must
be roughly similar and that the variances must be homogeneous.

In the case that these assumptions are not met, the Kruskal-Wallis analysis of variance technique can be
used. This technique is roughly similar in use to one-way ANOVA with two or more levels of one independent
variable, except that in the case of Kruskal-Wallis, this nonparametric or distribution-free statistic is very often
used to test for differences between ranks.

In the following example, 30 participants are asked to rate three different types of chocolate candies: plain,
peanut, and almond. The rating scale is yum, OK, and average. The hypothesis being tested is that there is a
difference in ratings across the three different types of candies.

Using SPSS, the data set appears as shown below in Figure 1. As you can see, each of the 30 participants
rates one of three types of candies along the three-point rating scale described above.

The procedure is performed and the output is shown in Figure 2.

Chi square is the appropriate distribution against which this test is compared for a test of the significance of
the difference between the three average ranks. The output shows that there are 10 observations in each
group with mean ranks ranging from 14.75 to 15.9. The chi-square value is .125, and the probability that a
value of this magnitude, with 2 degrees of freedom, occurred by chance is .940. In other words, there is not a
significant difference between the average ranking in each of the three groups.
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Figure 1 The Data Set Where Candies Are Ranked by 30 Participants
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Table 1

State Faculty Salary Average and Grade for

Public 2- and 4-Year Institutions, 2002-03 to

2003-04
State Two-Year  Frendl Four-Year  Trendd Barg
AK 62,220 2 55,865 ] 1
AL 43,820 3 56,122 3 2
AR 31873 2 50,313 3 2
AF 58,799 4 68410 4 1
CA 70,305 4 78,168 4 1
Co 42,137 1] 61,461 0 1
CT 50,729 2 73402 | 1
DE 53,773 | 76,762 2 1
FL 47,306 3 63,391 -+ 1
GA 43,600 1 61,773 2 2
HI 52,506 1 65,832 | 1
IA 42 663 | 69,378 4 1
I» 41988 2 51,125 | 2
IL 56,954 4 63,188 | |
IN 41,821 | 63,277 2 2
KS 43,163 | 60,840 2 1
KY 44,428 2 58,220 3 1
LA 410449 3 56,255 3 2
MA 35574 2 67,076 | 1
MD 55,357 ] 67,780 ] 1
ME 44,745 3 56,215 2 1
Ml £5.805 4 64,351 3 1
MM 54285 1] 67915 0 1

(Continued)

MO 47010
MS 42,505
MT 7419
NC 37906
N 37,282
ME 40,775
NH 41,906
M 62,795
MM 41,224
NV 51,508
NY 50421
OH 50,642
Ok A06E9
4 5171w
PA 54213
Rl 52,688
sC 404958
D 38951
TN 41,841
™= 46,190
T 41,746
WA 415912
W, 48,153
Wl al. 109
WW 0,497
WY 44,273

Figure 2 The Results of the Kruskal-Wallis Test
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See also

« Analysis of Variance (ANOVA)
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