




























Counting degrees of freedom

• Express H0 as a set of linear combinations of the parameters, set equal to constants
(usually zeros for regression problems).

• Degrees of freedom = number of non-redundant (linearly independent) linear combi-
nations.

Suppose β = (β1, . . . β7), with
H0 : β1 = β2, β6 = β7,

1
3

(β1 + β2 + β3) = 1
3

(β4 + β5 + β6)
Then df = 3: Count the equals signs.

But if β1 = β2 = β3 = β4 = β5 = β6 = β7 = 1
7
, then df = 6

Example
University administrators recognize that the percentage of students who are unemployed

after graduation will vary depending upon economic conditions, but they claim that still,
about twice as many students will be employed in a job related to their field of study,
compared to those who get an unrelated job. To test this hypothesis, they select a random
sample of 200 students from the most recent class, and observe 106 employed in a job
related to their field of study, 74 employed in a job unrelated to their field of study, and 20
unemployed. Test the hypothesis using a large-sample likelihood ratio test and the usual
0.05 significance level State your conclusions in symbols and words.

Some detailed questions
To guide us through the problem

• What is the model?
Y1, . . . , Yn

i.i.d.∼ M(1, (π1, π2, π3))

• What is the null hypothesis, in symbols?

H0 : π1 = 2π2

• What are the degrees of freedom for this test?
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