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Analysis

Althoug7 scatterplots between pairs of responses indicated the existence of
correlation between some responses, we proceeded to the analysis of each
response separately. The correlation was taken into account, at the end of the
study, by looking at all responses jointly.

For each Y, (i = 1,2,3,4), we fitted a model including the four main effects
and the six two-factor interactions by least squares. Then, the estimated effects
were plotted on normal probability plots and a simplified model, including only
the significant effects, was again fitted by least squares.

Several graphical diagnostic tools were 'Used in order to check the models, and
in searching for possible outliers and/or influential observations.

The analysis for the response of main interest, Y1 (powder in the product) as
well as the main results for Y2, Y3, and Y4 are presented in this section.

The estimated coefficients in the model: .

Yj1 = l3o+ 13 1X1+132X2 + 133X3+ 134X4+I312XIX2+I313XIX3 + (1)

1314XIX4 + I323X2X3 + 1324X2X4+ 1334X3X4 + Ej

are:

fJ- XI X2 X3 X4 XI:X:2 XIX3 XIX4 S2 X3 X2X4 X3X4

bo b l b2 b3 b4 b 12 b 13 b l4 b23 b24 b34

1.12 -.0045 - .03613 .0449 -.0674 .0249 .0310 .0155 .0534 .0001 .0096

These effects are plotted in Figure 2, after excluding boo
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Figure 2. Normal probability plot of estimated effects in model (1). Response is powder in the
pr<i>duct.

Only X4 has clearly a significant effect on the mean and X2 might also be of
some importance, therefore the tentativemodel:

Y u = (30 + (32X)2 + (34X4 + Eli (2)
I

was fitted by ordinary least-squares analysis. The estimated coefficients and stan-
dard errors are:

Factor : J1 X2 X4

Coefficient: bo b2 b,
Value: 1.l(~9 - .038 -- .095

Standard error: .022 .022

The plot of residuals versus the predicted values, Y, showed no unusual pat­
tern, and model (2) was tentatively retained.

Projecting the data for response YI' in the X2X4 plane: one gets Figure 3.
The effect of X4 is quite clear. In fact, the model containing only this factor is

almost as good as model (2) (see Fig. 4).
This model is:

YI = 1.109 - .0955 X4

Standard error = (.0244)

The conclusion is then that only the compression zone of the die has an impor­
tant effect on the main quality characteristic, with a small additional effect of the
conditioning temperature. This is consistent with (32 being barely significant in
model (2).


















