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STA 441s 2024 Quiz 5

Hens (female chickens) are randomly assigned to one of three different feed types: A, B or C.
The response variable is the mean weight of the eggs they lay, based on 100 eggs from each
chicken. Hen’s age is a covariate. Assume that the relationship between age and expected
egg weight can be approximated by a straight line over the range of the data.

1. (a) (1 point) Write a regression equation that assumes the lines relating age and
expected egg weight have the same slope for each feed type. You need not say
how your dummy variables are defined. You will do that in the next part.

E(Y |x) =

(b) (2 points) Make a table with three rows, one for each feed type. Make columns
showing how your dummy variables are defined. Add another, wider column
showing expected egg weight for each feed type. The symbols for the dummy
variables for feed type will not appear in this last column.

(c) (1 point) Controlling for hen’s age, is egg weight related to the type of feed? Give
the null hypothesis, using symbols from your regression equation.

(d) (1 point) Controlling for hen’s age, is expected egg weight different for feed types
A and B? Give the null hypothesis, using symbols from your regression equation.

Page 1 of 2



2. (a) (1 point) Now write a regression equation in which the lines relating age and
expected egg weight might have different slopes for each feed type.

E(Y |x) =

(b) (2 points) Make a table with three rows, one for each feed type. Make columns
showing how your dummy variables are defined. Add another, wider column
showing expected egg weight for each feed type. The symbols for the dummy
variables for feed type will not appear in this last column.

(c) (1 point) Does the effect of feed type depend on the chicken’s age? Give the null
hypothesis, using symbols from your regression equation.

(d) (1 point) Does expected egg weight change with age at the same rate for feed
types A and B?
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