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1. The data included represents the fraction of active chlorine in a
chemical product as a function of time after manufacturing.

(a) Construct a scatterplot of the data.

Results for this problem are provided in the attached PDF. The scat-
ter plot was constructed and includes both the data as well as the
fitted regression.

(b) Fit the Mitcherlich law (see Problem 12.10) to these data.
Discuss how you obtained the starting values.

Results for this problem are provided in the attached PDF. The co-
efficients were determined to have the following values: θ1 = 0.3829,
θ2 = −0.1986, θ3 = 0.0802. Thus, the model can be represented by
the following,

y = 0.3829 + 0.1986e−0.0802x (1)

The starting values for the fitting function were obtained by analyz-
ing the scatter plot and expectation function.

(c) Test for significance of regression.

Results for this problem are provided in the attached PDF. An F -
value of 120.635 was calculated, which has a corresponding p-value of
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approximately zero. Therefore, the null hypothesis can be rejected,
and we note that the regression is significant.

(d) Find approximate 95% confidence intervals on the parame-
ters θ1, θ2, and θ3. Is there evidence to support the claim
that all three parameters are different from zero?

Results for this problem are provided in the attached PDF. Observe
the 95% confidence intervals constructed for each of the parameters,
θ1, θ2, and θ3. There is evidence to support that all three parameters
differ from zero, since none of the confidence intervals contain zero.

(e) Analyze the residuals and comment on model adequacy.

Results for this problem are provided in the attached PDF. A normal
probability plot of the residuals was constructed. Though the resid-
uals tend to oscillate around the normal line, there does appear to
be a distinct pattern around this oscillation. This calls the normality
assumption into question, and the residuals may not be entirely nor-
mal. Furthermore, the residuals were plotted as a function of y, and
the magnitude of the residuals does appear to be correlated with the
value of y. Therefore, the data does display some heteroscedasticity.
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