
BLOOD-BRAIN BARRIER EXPERIMENT

8. Alternative Regression Models

The regression model discussed in the previous section is based on the assumption of a
linear relationship between the log-transformed responses and the log-transformed
sacrifice times. However, a scatterplot displayed in Section 4.4 exhibited a slight
curvature indicating that a straight-line regression model may be not adequate.

One model for incorporating curvature includes squared log of sacrifice time denoted as
SQLNTIME as an additional explanatory variable:
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If we run regression in SPSS for the blood-brain barrier data, we will obtain the following
output:

The p-value of 0.135 for the squared log sacrifice time coefficient indicates that the
squared term can be removed from the model. The model considered in Section 7 appears
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still to be more adequate. The output confirms again that the final model used to estimate
the treatment effect has only two terms: LNTIME and TREAT.

It is also possible to develop an alternative regression model by treating sacrifice time as
a factor with four levels corresponding to the four sacrifice time values: 0.5, 3, 24, and
72. As there are 4 levels, then 4-1=3 indicator variables are needed as explanatory
variables.   Selecting the first level, 0.5 hours, as the reference level, the multiple linear
regression model is
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The dummy variables D3, D24, and D72 are defined as follows:

TIME D3 D24 D72
0.5 0 0 0
3 1 0 0
24 0 1 0
72 0 0 1

The dummy variables can be incorporated into the SPSS data file, by using  the Recode
into Different Variables feature in the Transform menu. The SPSS output for the
regression model is displayed below:

The value of the F statistic is equal to 139.646 with the corresponding p-value of 0
provides very strong evidence of the utility of the model.
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The estimates and standard errors are displayed in the next table:

In particular, the coefficient of the indicator variable for the blood-brain barrier
disruption treatment is 0.797. So, expressed in accordance with the interpretation for log-
transformed responses, the median ratio of antibody concentration in the brain tumor to
antibody concentration in the liver is estimated to be exp(0.797) = 2.22 times greater for
the blood-brain diffusion treatment than for the saline control. The estimate is a little bit
smaller than the estimate of 2.33 obtained for the model discussed in Section 7.

Moreover, according to the above table, the 95% confidence interval for the ratio is from
exp(.422) = 1.56 to exp(1.172) = 3.15.

As the values of tolerance are not very small and VIF not very large, there is no evidence
any problem with collinearity in this case. The regression diagnostics for the model is
discussed in detail in the next section.
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