Homework 2 Solutions - STAT 516 – Fall 2026
1.)  (a) In Homework 1, the following quantities were calculated:

Syy = 2.8, Sxy = -5, Sxx = 10.  
The correlation coefficient is
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  This indicates a strong negative linear association between Oxidation and Temperature.  High values of Oxidation correspond to a low Temperature, and vice versa.

(b) The value of R2 is (-0.945)2 = 0.893.  About 89% of the sample variation in Oxidation can be explained by its linear relationship with Temperature.
 2. (a) Estimated regression equation:  [image: image4.png]i =—67.365—.0106X, + 1.203X, —.1417 X,



  We estimate that the expected goals made increases by 1.203 goals for each one-inch increase in the player’s height, holding all other variables constant (or, in the presence of the other independent variables).
(b) Plot of residuals vs. fitted values (left) and Normal Q-Q plot of residuals (right):
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The residual plot shows one substantial negative-residual outlier and possibly a slightly curved shape indicating nonlinearity, although this is very mild.  The Normal Q-Q plot shows a bend, but this is really just because of the single outlier; other than that one point, it’s pretty straight, indicating approximate normality for the rest of the data.

(c) From R, a 90% confidence interval for the mean number of goals made for athletes who are six feet tall (i.e., 72 inches), weigh 160 pounds, and run a 12.0 second 100-yard dash is (15.60, 16.43).  It is fine that the interval contains non-integer values even though Goals Made must be an integer, because the expected value of a variable can be a non-integer even if the variable itself can only take integer values.
(d) Based on the P-values, using a = 0.05 in each case, we conclude: (i) Weight (p-value=.0487) is (marginally) significantly related to goals made, in the presence of the other two variables; (ii) Height (p-value<.0001)  is highly significantly related to goals made, in the presence of the other two variables; (iii) Dash100 (p-value=.5194)  is not significantly related to goals made, in the presence of the other two variables.

(e) For this F-test, R gives the F-statistic as 2.43 (df = 2, 21) and the P-value as 0.1128.  Based on this P-value, using a = 0.05 we would fail to reject H0: b1 = b 3 = 0.  We conclude Weight and Dash100 may be useless in the model, given that Height is in the model.

(f) We see R2 = 0.9478 from the R output.  About 95% of the sample variation in Goals Made is explained by the linear relationship with weight, height and 100-yard dash time.
3.) Concept Questions:
#1: TSS = SSR+SSE = 50+100 = 150.  R2 = SSR/TSS = 50/150 = 0.33.

#3: (a) Note from p. 385, F = [(n-m-1) R2 ]/[m(1- R2)].  Since F(5,24,0.05)=2.62, and n=30, m=5, we want 24R2/[5(1-R2)] > 2.62.  Solving for R2, this implies R2 > 0.353.

(b) Same as above, but n=500. We want 494R2/[5(1-R2)] > 2.25.  Solving for R2, this implies R2 > 0.022. 

(c) This tells us you don’t need a very large R2 to get a significant regression if you have a lot of observations.

#4: The regression coefficient is measured in pounds (or precisely, pounds per inch).
#13:  TRUE
Example R code:
basket.reg <- lm(goalmade ~ weight + height + dash100)

summary(basket.reg)

plot(fitted(basket.reg),resid(basket.reg),xlab="Fitted Values",ylab="Residuals")

qqnorm(resid(basket.reg))

basket.reduced <- lm(goalmade ~ height)

anova(basket.reduced, basket.reg)

x.values <- data.frame(cbind(weight=150, height=72, dash100 = 11.5))                            

# getting the 90% confidence interval for the mean response:

predict(basket.reg, x.values, interval="confidence", level=0.90)
Points:

1.  (a) 5 (b) 4
2.  (a) 5  (b) 4 (c) 4 (d) 4 (e) 4 (f) 4
Concept Questions #1, #3 (a) (b) (c) , #4, #13 (6 total, 1 point each)
