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STA 302 2014 Quiz 6A

1. (5 points) For the usual multiple linear regression model with normal error terms,
you already know that € ~ N(0,0%(I — H)), where H = X(X'X) !X'. Let Z =
(X’X)"!X"€. Find the distribution of Z. The answer is surprisingly compact, so keep
simplifying! Cite facts from the formula sheet when you use them. Circle your final
answer.
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2. (5 points) In your analysis of the Census Tract data, you fit a model in which the
dependent variable was crime rate, and the independent variables were area, urban,
old, docs, beds, hs, labor and income.

Controlling for all the other variables in the model, is Percent of population 25 or older
completing 12+ years of school (hs) related to crime rate?

(a) Give the null hypothesis in symbols.

H° " ﬁs:o

(b) Write the value of the test statistic in the space below. The answer is a number
from your printout. On your printout, circle the test statistic and write “Ques-
tion 2b” beside it.

A--2.514

(c) Write the p-value in the space below. The answer is a number from your printout.
On your printout, circle the p-value and write “Question 2¢” beside it.

P=0.013

(d) Do you reject the null hypothesis at « = 0.057 Answer Yes or No.

' 2z

(e) Allowing for other variables, census regions with higher percentage of High School
graduates tend to have LD Wweq (higher, lower) crime rates. Be guided
by the o = 0.05 significance level.

Please attach your printout to the quiz paper. Make sure your name is on
the printout.
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1. (b points) Suppose data for a regression study are collected at two different locations;
ni observations are collected at location one, and n, observations are collected at
location two. The same independent variables are used at each location. We need to
know whether the error variance ¢? is the same at the two locations.

Recall the definition of the F distribution. If W) ~ x?*(r;) and Wy ~ XQ(VQ) are

. Wlflll ~
independent, then F'= 070 ~ F (v1,12). Suggest a statistic for test1§g '41 /t )Q/O o 203,

Using facts from the formula sheet, show it has an F' distribution. | or & b
state the degrees of freedom. Assume that data coming from the two 1ocat10ns are
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2. (5 points) In your analysis of the Census Tract data, you fit a model in which the
dependent variable was crime rate, and the independent variables were area, urban,
old, docs, beds, hs, labor and income.

Controlling for all the other variables in the model, is Percent of population in cities
(urban) related to crime rate?

(a) Give the null hypothesis in symbols.
1 —_—
H, ! B =o
4o ' P

(b) Write the value of the test statistic in the space below. The answer is a number
from your printout. On your printout, circle the test statistic and write “Ques-
tion 2b” beside it.

A=2,23¢

(c) Write the p-value in the space below. The answer is a number from your printout.
On your printout, circle the p-value and write “Question 2¢” beside it.

2= 0. 0a)

(d) Do you reject the null hypothesis at a = 0.057 Answer Yes or No.

>

(e) Allowing for other variables, census regions with higher percentage of population
in cities tend to have _ W 1oyh2eq (higher, lower) crime rates. Be-guided-by
the a = 0.05 significance levél.

Please attach your printout to the quiz paper. Make sure your name is on
the printout.
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