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Multiple Comparison Output

The following illugtrations explain the proper interpretation of SPSS output concerning Multiple Comparison
procedures (LSD, S-N-K, Tukey, and Scheffe).

The multiple comparison procedures are used to determine which groups are significantly different after
obtaining a gatigticaly sgnificant result from an Andyss of Variance. For this example, three groups were
compared. The groups are identified in the output as Group 1, Group 2, and Group 3. The following
illugtration shows a sample output from an L SD post hoc test.

Post Hoc Tests

Multiple Comparisons

Dependent Wariable: SCORE

L=D
Mean
Differance 95% Confidence Interval
(N GROUP (1 GROLUP (-1 Std. Errar Sin. Lower Bound | Upper Bound
aroup 1 group 2 24000 2098745 247 -1.8646 B.0646
group 3 -4.5000* 2098745 044 -8.9646 -1354
group 2 group 1 -2.8000 209875 247 -6.8646 1.0646
group 3 -T.0000* 2.098745 003 -11.3646 -2 6354
group 3 grougp 1 4 5000* 2098745 044 1354 2.0646
group 2 7.0000* 209875 003 26354 11.3646

* The mean difference is significant at the .09 level.

The two most important columnsin thistable are column 1 [(I) GROUP (J) GROUP] and column 4 [Sig.].
Each row involves the comparison of one group to each of the remaining two. For example, the first row of
results involves the following comparisons. Group 1 v. Group 2 and Group 1 v. Group 3. In order to
determineif Groups 1 and 2 are different, refer to the value in column 4 [Sig.]. For the Group 1 v. Group 2
comparison, the Sgnificance leved is.247. Since thisvaue is greater than the .05 level required for statistica
sgnificance, these two groups are not sgnificantly different. Applying this same procedure to the Group 1 v.
Group 3 comparison, the results would indicate a getidicaly sgnificant difference (g = .044 which isless
than .05). After each of the groups has been compared to the other two, the final results would show that
Groups 1 and 2 are Sgnificantly different from Group3, but Groups 1 and 2 are not sSgnificantly different
from each other.

The following illudration shows a sample output from a Student-Newman-K euls (S-N-K) post hoc test
using the same data that was used in the previous example.
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Post Hoc Tests

Homogeneous Subsets

SCORE

StudentMewman-Keuls

Suhsetforalpha= .05
GROLUP I 1 2
oroup 2 a F.0000
group 1 g 495000
group 3 3 14.0000
Sin. 247 1.000

Means for groups in homogeneous subsets are displayed.
4. Llzes Harmonic Mean Sample Size = 8.000.

The firgt column in the output for the S-N-K post hoc test contains the list of groupsin order from lowest to
highest mean. (For this example, the mean for groups 2, 1, and 3 were 7.00, 9.50, and 14.00 respectively).
The second column of the table, identifies the number of subjects in each group. The remaining columns
identify the sets of groups that are satisticaly sgnificantly different from each other. If two groups appear in
the same column, then those groups ar e not sgnificantly different. Additiondly, a group thet islisted in one
columnis sad to be gatisticaly sgnificantly different from groups listed in another column. Therfore, based
on the above output, groups 1 and 2 ar e not sgnificantly different from each other snce they are both listed
in column 1. Since group 3 isthe only group listed in column 2, then it is Significantly different from group

The following illustration shows a sample output from a T ukey post hoc test using the same data that was
used in the previous example.
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Post Hoc Tests

Multiple Comparisons

Dependent Variable: SCORE

Tukey HSD
Mean
Difference 095% Confidence Interval
h GROUP (I GROUP (- Std. Error Sig. Lower Bound | Upper Bound
group 1 group 2 4.5000 2.088745 A04 -.7901 g.7am
group 3 -2.5000 2098745 AT -7.7401 2.749m
group 2 group 1 -4.5000 2098745 04 -9.780 Jant
group 3 -7.0000* | 209874 .0oa -12.28M -1.7083
group 3 group 1 25000 2.09875 AT -27am F.7am
group 2 F.0000% | 209875 .00a 1.7099 12.2901

*. The mean difference is significant at the .05 level.

Homogeneous Subsets

SCORE

Tukey HSD®

Subsetfor alpha= .09
GROUP il 1 2
group 2 a r.0oo0
group 1 a 11.8000 11.5000
group 3 a 14,0000
Sig. 04 471

mMeans for groups in homogeneous subsets are displaved.
2. Llses Harmaonic Mean Sample Size = 8.000.

The output for the Tukey post hoc test combines the output formats of the LSD and S-N-K post hoc tests.
The firg table presents the results of the group by group comparisons and are interpreted the same asthe
LSD tables. Thefirgt row that compares group 1 to each of the remaining groups shows that there is no
difference between group 1 and the other two groups. The second row that compares group 2 to each of the
remaining groups shows that group 2 is not different from group 1 (3g = .105 which is greater than .05) but
it is different from group 3 (g = .008 which is less than .05).

The second table presents the results of the Tukey test in the same format that was used for the S-N-K post
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hoc test. The first column lists the groupsin order from lowest to highest mean (group 2 = 7.00, group 1 =
11.50, group 3 = 14.00). Columns 1 and 2 show that there were no differences between groups 2 and 1
and groups 1 and 3. Since the only groups that do not overlap columns are 2 and 3, this indicates that the
only groups that are different are groups 2 and 3. Thisis the same result that was obtained from the first
table.

The fallowing illugtration shows a sample output from a Scheffe post hoc test using the same data that was
used in the previous example.

Post Hoc Tests

Multiple Comparisons

Dependent Yariahle: SCORE

Scheffe
Mean
Difference 895% Confidence Interval
h GROUP () GROLP (-1 Std. Error Sin. Lower Bound | Upper Bound
group 1 group 2 4 45000 2.09874 1248 -1.0264 10.0264
group 3 -2.5000 2.09875 503 -8.0264 20264
group 2 group 1 -4 4000 2.09874 1248 -10.0264 1.0264
group 3 -T.0000* 2.09874 012 -12.8264 -1.4736
group 3 group 1 2.5000 2.09874 A03 -3.0264 a.0264
group 2 7.0000* 2049875 012 1.4736 12.5264

*. The mean difference is significant at the .05 level.

Homogeneous Subsets

SCORE

Scheffe?

Subsetfor alpha= .05
GROUP I 1
group 2 g F.000n
grougp 1 3 11.45000 11.8000
group 3 g 14.0000
Sig. A28 503

Means for groups in homogeneous subsets are displayed.

a. Uses Harmanic Mean Sample Size = 3.000.
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The output for the Scheffe post hoc test is presented and interpreted in the same format as the Tukey post
hoc. The results from the above tables show that groups 2 and 1 are not significantly different and groups 1
and 3 are not significantly different. The only groups that are sgnificantly different are 2 and 3.
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