MAT 3375, Regression Analysis

Assignment 1 (Total = 50)
Professor: Termeh Kousha
Deadline: Friday, Sep 23, 2016 SHARP 3pm (Math department (585 KED) drop
boxes)

Late assignments will NOT be accepted; nor will unstapled assignments. Professors in the math
department will not lend vou a stapler.

You should complete ALL the questions in the assignments. It is possible, however, that not all the
questions will be marked. In that case, the same questions will be marked in all assignments. You
will not be informed beforehand which questions will be marked.

Student Name
Student Number
By signing below, you declare that this work was your own and that you have not copied from any

other individual or other source.
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2. Consider the simple linear regression model

where €;,..., €, are independent, Ele;] = 0 and Varle;] = ¢ Show that
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3. Consider the following sum of crossproducts:
& 2
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Show that Syy can be written as Syy = EZ (X = X)Y and Syy = (30, XY — nXY.
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Sxx = Z{X{ — \\z _ Z—\r“} %%
=l jood
Sxx =y (X = X)X,

* {m
gv;* ,,,,, S —

Srv = L OGSO Ty L T6-R0Y - 307

\
x
!
®
L
b
M
oS
-
@
X)
M
=<



. Simple linear regression method was used to analyze the data from a study investigating the

midtzansi}zp between roadway surface temperature in Fahrenheit (X) and pavement deflection

(Y.

Note:

Summary statistics were n = 20,

> Y =12575, > ¥ =886, Zx = 1478, T X? = 143,215.8 Z X,Y; = 1083.67.

Alternatively, SSCP table can be given.

Verify that Syy = 154.3775, Sy x = 33991.6, Syy = 0.9534688. ( Hint: Use Question 3)
Obtain the least squares estimates of the slope and intercept.

Give an estimate of the mean pavement deflection when the surface temperature is 85F.
Give a point estimate of the pavement deflection when the surface temperature is 90F.
Compute the coeflicient of correlation.

Compute the coefficient of determination and interpret it.

Estimate 0% Hint: The alternative formula for SSE is SSE = Syy — 5,Syy.

Use t-test to check for significance of regression using o = 0.05. Find the p-value for this
test. What conclusion can you draw?

Use F-test to check for significance of regression using o = 0.05

(j) Find a 99% confidence interval for slope. Hint: tgp; 2.5 = 2.878.

(k) Find a 99% confidence interval for intercept.

(1) Find a 99% confidence interval for the mean deflection when temperature iz 85F.
{m) Find a 99% prediction interval on pavement deflection when the temypeiarire is 90F.
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5. Consider the simple regression model with 8; = 0 (regression passing through the origin).

Thus, the regression model is
Yy =5 X; + ¢,

: SO g g I 2
where €, ..., ¢, are independent, Ele;] = 0 and Varle;] = o°.
f P (a) Find the least-squares estimator of . Is it unbiased?

e

(b) Compute Var(3,].
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6. Consider the simple linear regression model
Yi :}‘}UMfl,Xf; + €5, p=1,..., 1,
where e;,... ¢, are independent, Ele;] = 0 and Varle,] = o2 Consider the test

Show that f-test and F-test are equivalent.
Hint: Use the following result: if Z ~ #(r), then Z2 ~ F(1,v).
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Let Z = aX + b, a > 0. Show that rzy = ryy.

ne Fiest  show Szv= ASxy
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