Homework for Lecture 16
Multivariate Regression Analysis
Section 9.5

Consider the following subset of the dataset of death rate (B) with a number of ex-
planatory variables:

e Al, the average annual precipitation

e A6, the number of years of schooling for persons over 22

A9, the size of the nonwhite population

A10, the number of office workers
e All, the number of families with an income less than $3000
e A12, the hydrocarbon pollution index

References:

R F Gunst and R L Mason, Regression Analysis and Its Applications, Dekker, 1980,
pages 370-371.

Helmut Spaeth, Mathematical Algorithms for Linear Regression, Academic Press,
1991, ISBN 0-12-656460-4.



Use the JMP output below to answer the following questions

¥ [~/Response B
” Whole Model :

¥ Summary of Fit
Hsquare 0.633783
RSquare Adj 0.582324
Root Mean Square Error 38.71562
Mean of Response 8403133
Observations (or Sum Wgts) B0

¥ Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Maodel 6 144677.08 241128 15.2871
Errar 53 B3598.51 15773 Prob>F
C. Total 59 22B275.54

¥ Parameter Estimates
Term Estimate Std Error tRatio Probeitl
Intercept 12496854 9805994 1274
Al 12522273 0.761302 164 01058
AB -30.1732 9.746433 -3.10
A9 51881237 0.852063 B.09
A0 -0.115845 1606471 -0.07 09428
Al -5.B92785 1.928684 -295
Az 00128506 0.068739 019 08524

* Effect Tests

¥ Residual by Predicted Plot
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1. Perform the 6-step hypothesis test for the linear model described in JMP.
1) Hy: vs. Hy:

where [fill in]

2) [All in]

3) test statistic: F' = gg—g follows a F-distribution with df : and



4) [All in]

5) [l in]

6) [fill in]

2. Interpret the meaning of r? in the context of the problem.

3. Provide the linear regression equation for predicting death rate from the given ex-

planatory variables in the JMP output. Predict the death rate for A1 = 40, A6 = 10,
A9 =20, A10 = 40, A11 = 20, and A12 = 20.



4. Which explanatory variable is the least significant?

5. Do the residuals appear to be healthy? Explain.



Use the JMP output below to answer the following question

¥ [+]Multivariate
¥ Correlations

Al AB A8 A10 Al Al2
Ad 1.0000 -0.4804 0.4136 -0.2873 0.5066 0.5318
AB -0.4804 1.0000 -0.2087 0.7030 -0.4033 0.2868
A8 0.4136 -0.2087 1.0000 -0.0021 0.7054 -0.0260
A10 -0.2973 0.7030 -0.0021 1.0000 -0.1852 0.2037
Al 0.5066 -0.4033 0.7054 -0.1852 1.0000 01298
Al2 0.5318 0.2868 -0.0260 0.2037 -0.12488 1.0000
¥ [~]Scatterplot Matrix
e o, _— .
50 # | . hl’ I 0 P \._
L P W) e Al
38 Al \::,?‘.‘; ?3// o {$",/ X
i seibZgiNe il s )
- 38 . ‘\\ // .'.. “' \\ - "I-l-
11 I". "1 \ A6 '“"' “al . /e ?: H TR |
3: '- S e Che v )/
9.5 N » /" | fee < M x
- - ' ~
-t T A AR A Y RN
25 :Iz ""I |'./:4‘ ‘- \*‘ A8 ."r -'-‘ ."-, * ./ . PLE | ? I.'n
4 b et ' | |/ ¥ l
10 ! ! \ 19 r L
Mg Yo g $ "-.1.&'.-" &/ g f" /
55 _ ey 1 st Pt
- \ - 5 L % e
2 Ol 560 o Fr b
P .\\ ‘ ?_r =:' *:-‘_z/ . h .'l /_.- - ._H' : . ,- ,
35 | —% — -
30
= !‘- o ‘ '!- l
U Ja%e || W .l\\/ L III e Ald [ 3
15 of Y A W a.E 'ﬂﬁ’ \ o
"y L) . | .
10-| ¢« ‘\.9-«1 . R S |
Lt B a| = . A12
LU i\m} i/ m e & ..’.“-/* ety e o o
0 20 40 3.5 11 10 25 30 40 50 10 1520 100 400

6. Are any of the independent variables highly correlated? If so, which ones?



