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Problem 2.4
2.4.1
(Output from R)

· Compute the regression of Dheight on Mheight, report estimates

> fit1 = lm(Dheight ~ Mheight, heights)

> fit1

Call:

lm(formula = Dheight ~ Mheight, data = heights)

Coefficients:

(Intercept)      Mheight  

    29.9174       0.5417  
· Report standard error

> summary(fit1)

Call:

lm(formula = Dheight ~ Mheight, data = heights)

Coefficients:

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

(Intercept) 
29.91744    
1.62247   
18.44   
<2e-16 ***

Mheight      
0.54175    
0.02596   
20.87   
<2e-16 ***

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 2.266 on 1373 degrees of freedom

Multiple R-Squared: 0.2408,     Adjusted R-squared: 0.2402 

F-statistic: 435.5 on 1 and 1373 DF,  p-value: < 2.2e-16 

· The value of the coefficient of determination: R-Squared: 0.2408
· The estimate of variance

> aov(fit1)

Call:

   aov(formula = fit1)

Terms:

                 

Mheight 
Residuals

Sum of Squares  
2236.659  
7051.957

Deg. of Freedom        

1      
1373

Residual standard error: 2.266311 

Estimated effects may be unbalanced
> sigma = 7051.957/1373

> sigma

[1] 5.136167
· Give ANOVA table

> anova1 = aov(Dheight ~ Mheight, heights)

> summary(anova1)

              

Df 
Sum Sq 

Mean Sq 
F value    
Pr(>F)    

Mheight        
1 
2236.7  

2236.7  

435.47 

< 2.2e-16 ***

Residuals   
1373 
7052.0     
5.1                      

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Confidence interval for betas

> confint(fit1, level=0.99)

                 
0.5 %     

99.5 %

(Intercept) 
25.7324151 
34.1024585

Mheight     
0.4747836  
0.6087104

· Comment on ANOVA results on comparing two models

From the ANOVA table, the F-value and p-value were significant, therefore reject the null hypothesis and use the full model.


2.4.2
(Output from R)

> fmeans = mean(heights)

> fcov = var(heights)*(1375-1)

> xbar <- fmeans[1] 

> ybar <- fmeans[2]

> SXX <- fcov[1,1] 

> SXY<- fcov[1,2]

> SYY <- fcov[2,2]

> betahat1 <- SXY/SXX ; print(round(betahat1,4))

[1] 0.5417

> betahat0 <- ybar - betahat1*xbar ; print(round(betahat0,4))

Dheight 

29.9174 

> alpha = betahat0+ betahat1*xbar

> alpha

 Dheight 

63.75105 

> xbar

Mheight 

62.4528 

> fit_dev = alpha+betahat1*(heights$Mheight-xbar)
> confint(fit1, level=0.99)

                 
0.5 %     

99.5 %

(Intercept) 
25.7324151 
34.1024585

Mheight     
0.4747836  
0.6087104

Discussion of 3 cases

· Beta1:
Measurement for the relative unit change in the variable x, mothers height, on the variable y, daughter’s height.  One unit change in x, produces a change of beta1 in y.

· Beta1 =1:   change in mother’s height is same rate as the daughter’s rate
· Beta1 < 1:  change in mother’s height is faster rate as the daughter’s rate
]
· Beta1 > 1: change in mother’s height is slower rate as the daughter’s rate
2.4.3
Obtain a prediction and a 99% predication interval for a daughter’s whose mother is 64 inches tall.

> predict(fit1, newdata=data.frame(Mheight=c(64)),interval="prediction",level=.99,se.fit=TRUE)

$fit

          fit      
lwr      

upr

[1,] 64.58925 
58.74045 
70.43805

$se.fit

[1] 0.07313503

$df

[1] 1373

$residual.scale

[1] 2.266311



2.4 (R CODE)

install.packages("alr3")

library(alr3)

data(heights)

names(heights)

fit1 = lm(Dheight ~ Mheight, heights)

fit1
summary(fit1)

aov(fit1)

sigma = 7051.957/1373

sigma
anova1 = aov(Dheight ~ Mheight, heights)

summary(anova1)

confint(fit1, level=0.99)

#partb

fmeans = mean(heights)

fcov = var(heights)*(1375-1)

xbar <- fmeans[1] 

ybar <- fmeans[2]

SXX <- fcov[1,1] 

SXY<- fcov[1,2]

SYY <- fcov[2,2]

betahat1 <- SXY/SXX ; print(round(betahat1,4))

betahat0 <- ybar - betahat1*xbar ; print(round(betahat0,4))

alpha = betahat0+ betahat1*xbar

alpha

xbar

fit_dev = alpha+betahat1*(heights$Mheight-xbar)

#partc

predict(fit1, newdata=data.frame(Mheight=c(64)),interval="prediction",level=.99,se.fit=TRUE)
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