Stat 242 Quiz — Topics Drawn from Chapter 7

What’s Your Name?

The English scientist Francis Galton studied the degree to which human traits were passed from one generation to the
next. In an 1885 study, he measured the heights of 933 adult children and their parents. Galton multiplied the heights of
all females in the data set by 1.08 to convert to a standardized height measurement, and then fit a regression line using the
child’s height as the response and the average of their parents’ heights as the explanatory variable. Here is a plot of the
data and the results from the estimated regression line.
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Im_fit <- 1lm(child_height ~ parent_average_height, data = galton)
summary (1m_£fit)

#it

## Call:

## Im(formula = child_height ~ parent_average_height, data = galton)
##

## Residuals:

## Min 1Q Median 3Q Max

## -9.5007 -1.4864 0.0957 1.5136 9.1281

#i#

## Coefficients:

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

## (Intercept) 19.82606 2.82206  7.025 4.12e-12 *xx*x
## parent_average_height 0.71392 0.04076 17.513 < 2e-16 **x*
##H —--

## Signif. codes: O 'xxx' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Residual standard error: 2.244 on 931 degrees of freedom
## Multiple R-squared: 0.2478, Adjusted R-squared: 0.247
## F-statistic: 306.7 on 1 and 931 DF, p-value: < 2.2e-16

1. What are the interpretations of the intercept and slope of the regression line in context?

See question 2 on the other side.



2. What would the values of the intercept and slope be if on average, a child’s height was equal to the
average of their parents’ heights?
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1. State the hypotheses for a test of the claim that each increase of 1 inch in the average height of parents
is associated with a 1 inch increase in the mean heights of the children born to those parents.

See question 2 on the other side.



2. Show the set up for calculating the test statistic for the test you defined in part 1. Your answer should
include all numbers, but you do not need to simplify.

3. Draw a picture illustrating how the p-value for this test is calculated. What are the degrees of freedom
for the test?

4. The p-value for this test works out to 4.3 x 107!2. State the conclusion of the test in context.
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1. Show how you would find the estimated mean height for children born to parents whose average height
is 65 inches. Your answer should include only numbers, no symbols — but you do not need to simplify
your expression.

See question 2 on the other side.



2. I calculated a 95% confidence interval based on an average parent height of 65 inches, and I got [65.9,
66.6]. Interpret this interval in context.

3. I calculated a 95% prediction interval based on an average parent height of 65 inches, and I got [61.8,
70.6]. Interpret this interval in context.

4. Why is the prediction interval wider than the confidence interval?
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