Chapter 7 homework

· Complete exercises 7.5, 7.6, 7.14, 7.26, and 7.38
· Examine tests from 2012

· Reproduce all examples in the notes

Partial answers: 

7.5 

a. 

>   mod.fit<-lm(formula = satisfaction ~ illness + age + anxiety, data = patient)

>   anova(mod.fit)

Analysis of Variance Table

Response: satisfaction

          Df Sum Sq Mean Sq F value    Pr(>F)    

illness    1 4860.3  4860.3 48.0439 1.822e-08 ***

age        1 3896.0  3896.0 38.5126 2.008e-07 ***

anxiety    1  364.2   364.2  3.5997   0.06468 .  

Residuals 42 4248.8   101.2                      

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

SSR(X2) = 4860.3, for example
b.   Make sure you can go through all of the calculations without using anova() too.  
>   mod.fit.comp<-lm(formula = satisfaction ~ age + illness + anxiety, data = 

                     patient)

>   mod.fit.red<-lm(formula = satisfaction ~ age + illness, data = patient)

>   anova(mod.fit.comp, mod.fit.red, test = "F")

Analysis of Variance Table

Model 1: satisfaction ~ age + illness + anxiety

Model 2: satisfaction ~ age + illness

  Res.Df    RSS Df Sum of Sq      F  Pr(>F)  

1     42 4248.8                              

2     43 4613.0 -1    -364.2 3.5997 0.06468 .

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

P-value for the test is 0.06468; make sure you can go through the entire formal test.  
7.6 

Make sure you can go through all of the calculations without using anova() too.  

>   mod.fit.comp<-lm(formula = satisfaction ~ age + illness + anxiety, data = 

                     patient)

>   mod.fit.red<-lm(formula = satisfaction ~ age, data = patient)

>   anova(mod.fit.comp, mod.fit.red, test = "F")

Analysis of Variance Table

Model 1: satisfaction ~ age + illness + anxiety

Model 2: satisfaction ~ age

  Res.Df    RSS Df Sum of Sq      F  Pr(>F)  

1     42 4248.8                              

2     44 5093.9 -2    -845.1 4.1768 0.02216 *

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
Make sure you can go through the entire formal test.  

7.14 a.
>   mod.fit1<-lm(formula = satisfaction ~ age, data = patient)

>   anova.fit1<-anova(mod.fit1)

>   sum.fit1<-summary(mod.fit1)

>   R.sq.y1<-sum.fit1$r.squared

>   mod.fit2<-lm(formula = satisfaction ~ illness + age, data = patient)

>   anova.fit2<-anova(mod.fit2)

>   ssr.1.2<-anova.fit2$"Sum Sq"[2]

>   mod.fit2.red<-lm(formula = satisfaction ~ illness, data = patient)

>   anova.fit2.red<-anova(mod.fit2.red)

>   sse.2<-anova.fit2.red$"Sum Sq"[2]

>   R.sq.y1.2<-ssr.1.2/sse.2

>   mod.fit3<-lm(formula = satisfaction ~ illness + anxiety + age, data = patient)

>   anova.fit3<-anova(mod.fit3)

>   ssr.1.23<-anova.fit3$"Sum Sq"[3]

>   mod.fit3.red<-lm(formula = satisfaction ~ illness + anxiety, data = patient)

>   anova.fit3.red<-anova(mod.fit3.red)

>   sse.23<-anova.fit3.red$"Sum Sq"[3]

>   R.sq.y1.23<-ssr.1.23/sse.23

>   data.frame(R.sq.y1, R.sq.y1.2, R.sq.y1.23) 

    R.sq.y1 R.sq.y1.2 R.sq.y1.23

1 0.6189843 0.4578709  0.4021102

Even after accounting for the other variables, there is still a large amount of variation explained by X1.  
b.

>   mod.fit1<-lm(formula = satisfaction ~ illness, data = patient)

>   anova.fit1<-anova(mod.fit1)

>   sum.fit1<-summary(mod.fit1)

>   R.sq.y2<-sum.fit1$r.squared

>   mod.fit2<-lm(formula = satisfaction ~ age + illness, data = patient)

>   anova.fit2<-anova(mod.fit2)

>   ssr.2.1<-anova.fit2$"Sum Sq"[2]

>   mod.fit2.red<-lm(formula = satisfaction ~ age, data = patient)

>   anova.fit2.red<-anova(mod.fit2.red)

>   sse.1<-anova.fit2.red$"Sum Sq"[2]

>   R.sq.y2.1<-ssr.2.1/sse.1

>   mod.fit3<-lm(formula = satisfaction ~ age + anxiety + illness, data = patient)

>   anova.fit3<-anova(mod.fit3)

>   ssr.2.13<-anova.fit3$"Sum Sq"[3]

>   mod.fit3.red<-lm(formula = satisfaction ~ age + anxiety, data = patient)

>   anova.fit3.red<-anova(mod.fit3.red)

>   sse.13<-anova.fit3.red$"Sum Sq"[3]

>   R.sq.y2.13<-ssr.2.13/sse.13

>   data.frame(R.sq.y2, R.sq.y2.1, R.sq.y2.13) 

    R.sq.y2  R.sq.y2.1 R.sq.y2.13

1 0.3635387 0.09440975 0.01885673

Given the other variables are in the model, X2 does not account for much of the variation in Y that is left unexplained.  
7.26 a.

>   mod.fit<-lm(formula = satisfaction ~ age + illness, data = patient)

>   summary(mod.fit)

Call:

lm(formula = satisfaction ~ age + illness, data = patient)

Residuals:

     Min       1Q   Median       3Q      Max 

-17.1662  -8.5462  -0.4595   7.1342  17.2364 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)    

(Intercept) 156.6719    18.6396   8.405 1.27e-10 ***

age          -1.2677     0.2104  -6.026 3.35e-07 ***

illness      -0.9208     0.4349  -2.117   0.0401 *  

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 10.36 on 43 degrees of freedom

Multiple R-Squared: 0.655,      Adjusted R-squared: 0.6389 

F-statistic: 40.81 on 2 and 43 DF,  p-value: 1.160e-10
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b.  

>   mod.fit6.15<-lm(formula = satisfaction ~ age + illness + anxiety, data = 

                    patient)

>   summary(mod.fit6.15)

Call:

lm(formula = satisfaction ~ age + illness + anxiety, data = patient)

Residuals:

     Min       1Q   Median       3Q      Max 

-18.3524  -6.4230   0.5196   8.3715  17.1601 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)    

(Intercept) 158.4913    18.1259   8.744 5.26e-11 ***

age          -1.1416     0.2148  -5.315 3.81e-06 ***

illness      -0.4420     0.4920  -0.898   0.3741    

anxiety     -13.4702     7.0997  -1.897   0.0647 .  

---

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

Residual standard error: 10.06 on 42 degrees of freedom

Multiple R-Squared: 0.6822,     Adjusted R-squared: 0.6595 

F-statistic: 30.05 on 3 and 42 DF,  p-value: 1.542e-10

The corresponding bj’s are similar, but do change some.  

c. Here are the quickest ways to get the values needed
>   anova(lm(formula = satisfaction ~ age, data = patient))$"Sum Sq"[1]  #SSR(X_1)

[1] 8275.389

>   anova(lm(formula = satisfaction ~ anxiety + age, data = patient))$"Sum Sq"[2]  

                                                                   #SSR(X_1 | X_3)

[1] 3483.891

>   anova(lm(formula = satisfaction ~ illness, data = patient))$"Sum Sq"[1]  

                                                                         #SSR(X_2)

[1] 4860.26

>   anova(lm(formula = satisfaction ~ anxiety + illness, data = patient))$"Sum 

                                                            Sq"[2]  #SSR(X_2 | X_3)

[1] 707.9971

Both have the second values smaller indicating some of the information that each individual variable is also explained by the variable conditioned upon in the model.  
d. 6.15b showed there was moderate correlation among the predictor variables.  Thus, they are somewhat similar.  In the regression context then here, they are explaining some of the same information about Y.  
Suppose there was a correlation between X1 and X2 of about 1.  What do you think SSR(X1|X2) would be?  Suppose there was a correlation between X1 and X2 of about 0.    What do you think SSR(X1|X2) would be? (close to 0 or far from 0)
Overall, this problem is trying to show you that while all three variables have moderate correlation with Y, not all of them may be needed in ONE model to help predict Y.  They explain similar information about Y due to their moderate correlations among each other.    

7.38 a. R code and output for part of a:
>   sse.12<-anova(lm(formula = stay ~ age + infection, data = senic))$"Sum Sq"[3]

>   ssr.3.12<-anova(lm(formula = stay ~ age + infection + culture, data = 

                       senic))$"Sum Sq"[3]  

>   ssr.3.12/sse.12

[1] 0.01167293

Here’s the answer key for this problem:

[image: image2.jpg]g1 = 01167, 18, = 13620, rf, = 03737, 1, = 03630
X, yes.

Full model: ¥; = & + 5iXa + BoXo + 6% + & Hy 4= 0, Hy fy # 0.
SSR(X,| X, Xz) = 37.80858, SSE(Xy, Xz, X,) = 240.35163, F* = (37.80858/1)+

(240.35163/100) = 17.187, F(.95; 1,109) = 3.93. If F* < 3.93 conclude Hy, oth-
erwise H,. Conclude H,. No.





Note that the lowercase r should be an uppercase R.
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