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In order to test contrasts and interaction contrasts in a mixed model using SPSS, one can follow
these steps:

1. First, open the mixed model analysis dialog box in SPSS. This can be done by going to
"Analyze" and selecting "Mixed Models" from the drop-down menu.

2. Next, select the variables that will be used in the model by clicking on the "Fixed" tab and adding
them to the "Fixed Effects" box. These variables will be the predictors that you want to test the
contrasts and interaction contrasts for.

3. Then, click on the "Contrasts" tab and select the type of contrast you want to test. This can
include simple, polynomial, or custom contrasts.

4. After selecting the desired contrast type, click on the "Options" button to specify the variables for
which the contrast will be tested.

5. To test interaction contrasts, go to the "Interaction" tab and select the variables that will be
involved in the interaction terms.

6. Finally, click on the "Run" button to run the analysis and obtain the results. The output will
include the estimated effects, standard errors, and significance levels for the contrasts and
interaction contrasts.

Overall, using SPSS to test contrasts and interaction contrasts in a mixed model allows for a
comprehensive analysis of the effects of different variables on the outcome of interest. This
approach can provide valuable insights and aid in making informed decisions based on the results.

How can | test contrasts and interaction contrasts in a
mixed model? | SPSS FAQ

It can be rather tricky to program the test subcommand
when

there are higher order interactions (e.g., three-way
interactions, four-way

interactions, etc.) included in the mixed model. Let's
look at an example where we are using
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the mixed command in a repeated measures model. The
data set

exercise was used in our

seminar on repeated measures. The

data set consists of people who were

randomly assigned to two different diets: low-fat and
not low-fat, as well as three different types of exercise:
at rest, walking leisurely and running.

Their pulse rate was measured at three different time
points during their

assigned exercise: at 1 minute, 15 minutes and 30
minutes. We included all three

variables in our mixed model: diet which has two levels,
exertype which has three levels

and time which also has three levels. Even though

time is a repeated factor we can treat it in the same
manner as the other variables when we want to test the
various

contrasts and interaction contrasts that may be of
interest. Finally, we

will present an example of how to program the test
subcommand for

interaction contrasts involving a three-way interaction.
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Contrasts for one variable

mixed pulse by diet exertype time

[fixed = time diet exertype

Irepeated =time | subject(id) covtype(arhl)
/test = 'exertype 12v3' exertype -.5-.5 1.

Let's look at an example where the mixed model
includes only the main effects

of diet, exertype and time. From the graph we see that
there might be a difference between exertype

level 3 and the two other levels of exertype. Therefore,
we

will use areverse Helmert coding for exertype in

the test subcommand in order to test

this particular contrast. For more information on
reverse Helmert coding and other contrast coding
systems please refer to chapter 5in our

webbook on

regression.

The contrast coding:

exertype level 1 -1/2
exertype level 2 -1/2
exertype level 3 1
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Exercise data--Exertype as predictar
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mixed pulse by diet exertype time

[fixed = time diet exertype

[repeated =time | subject(id) covtype(arl)
[test = 'exertype 12v3' exertype -.5-.5 1.

Type lll Tests of Fixed Effects®

Denominator
Source Mumerator df df F Sig.
Intercept 1 26.999 | BOBY.660 .aoon
TIME 2 55.058 12274 .onn
DIET 1 28.004 8.784 006
EXERTYFE 2 28.004 27411 00

4. Dependent Wariahle: PLILSE.
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Contrast Estimates®.?

95% Confidence Interval

Contrast | Estimate Std. Error df TestValue 1 Sig. Lower Bound | Upper Bound
L1 189645826 [2.6984258 28.004 1] 7.280 Jujuli] 141178139 261726599

4. exertype 123
b. Dependent Variable: PULSE.

The two-way model including the interaction of exertype and diet

Let us look at testing the same contrast, but this time
we will use a different model which will

include an interaction between exertype and diet. In
order to implement the test of

the contrast, we have to introduce the idea

of distributing the contrast coding of lower order terms
on the higher order terms. In other

words, when we have higher order terms which include
the term being

tested, such as the two-way interaction of exertype and
diet, then we need to

include these higher order terms in the test
subcommand with the appropriate contrast coding

as well as the contrast coding for the main effect being
tested.

The diet*exertype interaction is coded as dlel dle2
dle3 d2el d2e2 d2e3, where d# = coding
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for diet level # and e# = coding for exertype level # and
d#e#t is

the product of the two. Since we are not contrast coding
diet, we just want the

"weight" for each level of diet to be equal; hence, we
assign both levels

of diet the same "weight" of 1/2

because there are two levels of diet. The order of the
factors is determined by the order in which

they appear in the mixed command. In this particular
case, diet

appears before exertype in the mixed command, and
thus with our coding

system for diet and exertype we would have the
following coding

for the interaction:

dlel =1/2*-1/2 = -1/4
dle2 =1/2*-1/2 = -1/4
dle3 =1/2*1 =

1/2

d2el =1/2*-1/2 = -1/4
d2e2 = 1/2*-1/2 = -1/4
d2e3 = 1/2*1 =
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1/2

In order to more easily understand the coding for the
Interaction, it might help to

visualize it as a matrix which equals the product of the
code for diet

as a column matrix

and the contrast coding of exertype as a row matrix.

exertype level 1 =-1/2 exertype level 2 =-1/2 exertype level 3=1
diet level 1 =1/2 1/2*-1/2 = -1/4 1/2*-1/2 = -1/4 1/2*1 =1/2
diet level 2 = 1/2 1/2*-1/2 = -1/4 1/2*-1/2 = -1/4 1/2*1 =1/2

Now the test subcommand will include both exertype
with its

contrast coding and the interaction of exertype*diet
with its contrast coding. Note that the fixed
subcommand reflects the change in the model to
include the interaction of diet and exertype.

mixed pulse by diet exertype time

[fixed =time diet exertype diet*exertype

/repeated =time | subject(id) covtype(arl)

/test = 'exertype 12v3' exertype -.5 -.5 1 diet*exertype
-1/4 -1/4 1/2 -1/4 -1/4 1/2.
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Type lll Tests of Fixed Effects®

Denominatar

Source Mumeratar df df F Sin.

Intercent 1 26.883 | TOZ9.266R .ooon

TIME 2 55171 12.717 .ooon

DIET 1 26.620 10120 004

EXERTYPE 2 26.620 31.914 .ooon

DIET * EXERTYPE 2 26.620 2.308 M52

2. DependentYariable: PLILSE.
Contrast Estimates=.0
95% Confidence Interval

Contrast | Estimate Std. Error df TestValue t 2ig. Lower Bound | Upper Bound
L1 18.72229 [2.5108637 26.620 1] 7.855 anan 14 5669766 24 8775054

2. exertype 12v3
b. Dependent Variable: PULSE.

The three-way model including the interaction of exertype*time
and the three-way interaction

Let's consider testing the same contrast for exertype
but using a model

that includes the interaction of exertype and time as
well as the

three-way interaction of diet*exertype*time. In this case
we will

need to include three terms in our test subcommand:
the main effect of

exertype, the interaction diet*exertype and the three-
way interaction
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diet*exertype*time, each with their appropriate contrast
coding. The

coding of exertype will be the same as in the one-way
example.

The exertype*time interaction is coded as eltl elt2 elt3
e2tl e2t2 e2t3

e3tl e3t2 e3t3, where e# = coding

for exertype level # and t# = coding for time level # and
e#t# is the product of

the two. Since we are not contrast coding time, we just
want the

"weight" for each level of time to be equal; hence, we
assign

all three levels of time the same "weight" of 1/3. The
order of the factors

Is determined by the order in which

they appear in the mixed command. In this particular
case

exertype

appears before time in the mixed command, and thus
with our coding

system for exertype and time we would have the
following coding
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for the interaction:

eltl = 1/3*-1/2 = -1/6
elt2 = 1/3*-1/2 = -1/6

elt3 = 1/3*-1/2 =

-1/6

e2tl = 1/3*-1/2 = -1/6
e2t2 = 1/3*-1/2 = -1/6

e2t3 = 1/3*-1/2 =

-1/6

e3tl =1/3*1 =1/3
e3t2 =1/3*1 =1/3

e3t3 =1/3*1 =
1/3

In order to more easily understand the coding for the

Interaction, it might help to

visualize it as a matrix which equals the product of the

contrast code for exertype

as a column matrix and the coding of time as a row

maitrix.

time level 1 = 1/3

time level 2 = 1/3

time level 3 =1/3

exertype level 1 =-1/2

1/3*-1/2 = -1/6

1/3*-1/2 = -1/6

1/3*-1/2 = -1/6

exertype level 2 = -1/2

1/3*-1/2 = -1/6

1/3*-1/2 = -1/6

1/3*-1/2 = -1/6

exertype level 3=1

1/3*1 = 1/3

1/3*1 = 1/3

1/3*1 =1/3
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The contrast coding for the three-way interaction is
slightly more

complicated. The diet*exertype*time interaction is
coded as dleltl

dlelt2 dlelt3 dle2tl dle2t2 dle2t3 dle3tl dle3t2
dle3t3 d2eltl d2elt2 d2elt3

d2e2tl d2e2t2 d2e2t3 d2e3tl d2e3t2 d2e3t3. For this
code d# = coding for

diet level #, e# = coding for exertype

level #, t# = coding for time level # and d#e#t# is the
product of the

three. Since we are only contrasting levels of exertype
and not levels of

either diet or time, we want to code each level of diet

to be "weighted" equally, so they are both coded as 1/2;
likewise, we want to code each level of

time to be "weighted" equally, so all three levels of time
are coded as 1/3. In this case the coding for the
interaction is:

dleltl = 1/2*-1/2*1/3 = -1/12
dlelt2 = 1/2*-1/2*1/3 = -1/12

dlelt3 = 1/2*-1/2*1/3 = -1/12
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dle2tl = 1/2*-1/2*1/3 = -1/12

dle2t2 = 1/2*-1/2*1/3 = -1/12
dle2t3 = 1/2*-1/2*1/3 = -1/12

dle3tl = 1/2*1*1/3 = 1/6
dle3t2 = 1/2*1*1/3 = 1/6
d1e3t3 = 1/2*1*1/3 =

1/6

d2eltl = 1/2*-1/2*1/3 = -1/12
d2elt2 = 1/2*-1/2*1/3 =

-1/12

d2elt3 = 1/2*-1/2*1/3 = -1/12
d2e2tl = 1/2*-1/2*1/3 =

-1/12

d2e2t2 = 1/2*-1/2*1/3 = -1/12
d2e2t3 = 1/2*-1/2*1/3 =

-1/12

d2e3tl = 1/2*1*1/3 = 1/6
d2e3t2 = 1/2*1*1/3 = 1/6

d2e3t3 = 1/2*1*1/3 = 1/6

This can be more conveniently visualized as matrices.
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The coding

for time, which is the last factor in the mixed command,
can be thought of as

the row matrix that is multiplied by the coding for
exertype which is the second

to last factor in the mixed command and which can be
thought of as the column

matrix. The matrix which is the product is then
multiplied by the coding

for each level of diet which appears before exertype and
time in the

mixed command.

For diet level 1 = 1/2;

time level 1 = 1/3

time level 2 = 1/3

time level 3 =1/3

exertype level 1 =-1/2

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

exertype level 2 =-1/2

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

exertype level 3=1

1/2*1*1/3 = 1/6

1/2*1*1/3 = 1/6

1/2*1*1/3 = 1/6

For diet level 2 = 1/2:

time level 1 = 1/3

time level 2 = 1/3

time level 3 =1/3

exertype level 1 =-1/2

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

exertype level 2 =-1/2

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

1/2*-1/2*1/3 = -1/12

exertype level 3=1

1/2*1*1/3 = 1/6

1/2*1*1/3 = 1/6

1/2*1*1/3 = 1/6
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mixed pulse by diet exertype time

[fixed = time diet exertype diet*exertype
diet*exertype*time

Irepeated =time | subject(id) covtype(arl)

[test = 'exertype 12v3' exertype-5-51

diet*exertype -1/4 -1/4 1/2 -1/4 -1/4 1/2
diet*exertype*time -1/12 -1/12 -1/12 -1/12 -1/12 -1/12 1/6
1/6 1/6

-1/12 -1/12 -1/12 -1/12 -1/12 -1/12 1/6 1/6 1/6.

Type Il Tests of Fixed Effects®

Denominatar
Saource Mumerator df df F Sig.
Intercent 1 J0.044 (12073.488 .0oo
TIME 2 a0.TEZ 23.746 .0oo
DIET 1 30,044 17.037 .ooo
EXERTYPE i J0.044 a6.207 .0oo
DIET * EXERTYFPE 2 a0.044 5.807 .00q
DIET * EXERTYFPE * TIME 10 a0 7R 7.933 .0oo

4. DependentYariahle: PULSE.
Contrast Estimates®.?
95% Confidence Interval

Contrast | Estimate Std. Error df TestValue 1 Sig. Lower Bound | Upper Bound
L1 2005000 |1.9243991 30.044 1] 10.418 00n 16.1200938 2397959062

a. exertype 12v3
b. Dependent Variable: PULSE.

Interaction contrasts
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The model including only two-way interactions

Let's consider an interaction contrast involving diet and
exertype

in a mixed model which includes diet, exertype, time
and

all the two-way interactions. From the graphs we see
that exertype

level 3 is higher than both levels 1 and 2 for both diets
but that level 3

increases at different rates depending on which diet is
considered. We

would like to contrast exertype level 3 in diet 2 with the
other

groups in order to see if they are really different from
the other groups. In

order to accomplish, this we will need to use an
interaction contrast where

exertype is coded with a reverse Helmert coding
contrasting level three

versus levels 1 and 2 and diet has a contrasts coding
contrasting levell versus level 2. For more information
on reverse Helmert coding and other contrast coding
systems please refer to chapter 5in our
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webbook on

regression.
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exertype level 1 -1/2

exertype level 2 -1/2
exertype level 3 1
diet level 1 1
diet level 2 -1

The diet*exertype interaction is coded as dlel dle2
dle3 d2el d2e2 d2e3, where d# = coding

for diet level # and e# = coding for exertype level # and
d#e# is the product of

the two. The contrast coding for dietis level 1 =1

and level 2 = -1 and the contrast coding for exertype is
the same as in

the previous example, namely, level 1 = -1/2, level 2 =
-1/2 and level 3 = 1. The order of the factors

IS determined by the order in which they appear in the
mixed command. In this particular case diet

appears before exertype in the mixed command, and
thus with our coding

system for diet and exertype, we would have the
following coding for the interaction:

dlel =1*-1/2 =-1/2
dle2 =1*-1/2 =-1/2
dle3=1*1=
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1

d2el =-1*-1/2 =1/2
d2e2 =-1*-1/2 = 1/2
d2e3 =-1*1 =

-1

In order to more easily understand the coding for the
Interaction, it might help to

visualize it as a matrix which equals the product of the
code for diet

as a column matrix and the contrast coding of exertype
as a row matrix.

exertype level 1 = -1/2 exertype level 2 = -1/2 exertype level 3=1
dietlevel 1 =1 1*1/2 = -1/2 1*-1/2 =-1/2 1*1=1
dietlevel 2 =-1 -1*-1/2 = 1/2 -1*-1/2 = 1/2 11 =-1

We don't need to include any other terms besides the
interaction diet*exertype since the model does not
include any higher order terms that contain
diet*exertype. If a term, such as the interaction
exertype*time,

contains only part of the interaction being tested, then it
Is not included in the

test subcommand. Only those

higher order terms, which contain the complete term
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diet*exertype being tested
are included.

mixed pulse by diet exertype time

[fixed = diet exertype time diet*exertype

Irepeated = time | subject(id) covtype(arl)

[test = 'exertype 12v3 & diet 1v2' diet*exertype -.5-51 .5
5 -1.

Type lll Tests of Fixed Effects®

Denominatar

Source Mumeratar df of F Sin.

Intercent 1 25.883 | TOZ9.26R .ooon

TIME 2 55171 12.717 .ooon

DIET 1 26.620 10120 004

EXERTYPE 2 26.620 3.915 .00n

DIET * EXERTYPE 2 26.620 3.308 052

4. DependentVariable: PLILSE.
Contrast Estimates=.C
95% Confidence Interval

Contrast | Estimate Std. Error of TestValue 1 Sif. Lower Bound | Upper Bound
L1 -12.9123 |5.0217273 26.620 1] -2.871 016 | -23.22209361 -2 6016985

4. exertype 12v3 & diet 1v2
b. Dependent Variable: PULSE.

Let's test the same interaction contrast but now we will
consider a model that includes all
two-way interactions and the three-way interaction. Just
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as in the

previous example we now have to "distribute" the
contrast coding of the lower

order term across the higher order terms. In other
words, the test subcommand

will include the contrast coding for the interaction of
diet*exertype

that we developed in the above example. We also have
to include the

three-way interaction with the appropriate contrast
coding because the three-way

interaction includes the term, namely diet*exertype,
being

tested.

The contrast coding for the three-way interaction is
slightly more

complicated. The diet*exertype*time interaction is
coded as dleltl dlelt?

dlelt3 dle2tl dle2t2 dle2t3 dle3tl dle3t2 d1le3t3
d2eltl d2elt2 d2elt3 d2e2tl

d2e2t2 d2e2t3 d2e3tl d2e3t2 d2e3t3. In this code, d# =
coding for diet level #, e# = coding for exertype

level #, t# = coding for time level # and d#e#t# is the
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product of the

three. The contrast coding for exertype is level 1 =-1/2,
level 2 =-1/2 and level 3 =1; the

contrast coding for diet is level 1 =1 and level 2 = -1.
Since we are not implementing a contrast

for time we want to code each level of time to be
"weighted" equally, so all

three levels are coded as 1/3. Note that the coding is
very similar to the

second example in the contrast section of this FAQ, but
that instead of coding

diet as 1/2 for each level, we are now giving diet a
contrast coding

because we are testing in interaction contrast. In this
case the coding for the interaction is:

dleltl = 1*-1/2*1/3 = -1/6
dlelt2 = 1*-1/2*1/3 = -1/6
dlelt3 = 1*-1/2*1/3 =

-1/6

dle2tl = 1*-1/2*1/3 = -1/6
dle2t2 = 1*-1/2*1/3 = -1/6
dle2t3 = 1*-1/2*1/3 =

-1/6
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dle3tl = 1*1*1/3 = 1/3
dle3t2 = 1*1*1/3 = 1/3
d1e3t3 = 1*1*1/3 =

1/3

d2eltl = -1*-1/2*1/3 = 1/6
d2elt2 = -1*-1/2*1/3 =

1/6

d2elt3 = -1*-1/2*1/3 = 1/6
d2e2tl = -1*-1/2*1/3 = 1/6
d2e2t2 = -1*-1/2*1/3 =

1/6

d2e2t3 = -1*-1/2*1/3 = 1/6
d2e3tl = -1*1*1/3 = -1/3
d2e3t2 = -1*1*1/3 = -1/3
d2e3t3 = -1*1*1/3 = -1/3

This can be more conveniently visualized as matrices.
The coding

for time which is the last factor in the mixed command
can be thought of as

the row matrix that is multiplied by the coding for
exertype which is the second

to last factor in the mixed command and which can be
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thought of as the column

matrix. The matrix which is the product is then
multiplied by the coding

for each level of diet which appears before exertype and
time in the

mixed command.

For diet level 1 = 1:

time level 1 =1/3 time level 2 = 1/3 time level 3 =1/3

exertype level 1 =-1/2 1*-1/2*1/3 = -1/6 1*-1/2*1/3 = -1/6 1*-1/2*1/3 = -1/6
exertype level 2 =-1/2 1*-1/2*1/3 = -1/6 1*-1/2*1/3 = -1/6 1*-1/2*1/3 = -1/6
exertype level 3=1 1*1*1/3 = 1/3 1*1*1/3 = 1/3 1*1*1/3 = 1/3

For diet level 2 = -1:

time level 1 = 1/3 time level 2 = 1/3 time level 3 =1/3

exertype level 1 =-1/2 -1*-1/2*1/3 = 1/6 -1*-1/2*1/3 = 1/6 -1*-1/2*1/3 = 1/6
exertype level 2 = -1/2 -1*-1/2*1/3 = 1/6 -1*-1/2*1/3 = 1/6 -1*-1/2*1/3 = 1/6
exertype level 3=1 -1*1*1/3 = -1/3 -1*1*1/3 = -1/3 -1*1*1/3 = -1/3

mixed pulse by diet exertype time

[fixed = time diet exertype time*exertype diet*exertype
time*diet diet*exertype*time

/repeated =time | subject(id) covtype(cs)

/test = 'exertype 12v3, diet 1v2' diet*exertype -.5-51 .5
5-1
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diet*exertype*time -1/6 -1/6 -1/6 -1/6 -1/6 -1/6 1/3 1/3 1/3
1/6 1/6 1/6 1/6 1/6 1/6 -1/3 -1/3 -1/3.

Type lll Tests of Fixed Effects®

Denaminator
Source mlumerator df df F Sig.
Intercept 1 24,000 [10296.660 .0oo
TIME 2 43.000 3TN .0oo
DIET 1 24.000 14524 .om
EXERTYPE 2 24.000 4709145 .0oo
EXERTYPE * TIME 4 48.000 20,800 .0oo
DIET * EXERTYPE 2 24.000 4 6845 014
DIET * TIME 2 43.000 28960 061
DIET * EXERTYFPE * TIME 4 48.000 47049 003

3. Dependent Yariable: PULSE.
Contrast Estimates2.0
95% Confidence Interval

Contrast | Estimate Std. Error df TestValue 1 Sig. Lower Bound | Upper Bound
L1 -12.7E6T |4.16853249 24.000 1] -3.063 005 | -31.3700958 -4 1632376

a. exertype 12v3, diet 1v2
b. Dependent Variable: PULSE.
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