Fathom Lab 11.1a
How Fast Do Kids Grow?
Name:______________________

What’s Important Here

Understanding the relationship between a regression line, y = b0 + b1x, and
a “true” regression line μy = βo + β1x
On the average, kids between the ages of 8 and 13 grow taller at the rate of 2 inches per year. Heights of 8-year-olds average about 51 inches. At each age, the heights are approximately normal, with standard deviation roughly 2.1 inches. [Source: National Health Statistics and Nutrition Examination Survey, May 30, 2000, www.cdc.gov.]
1.  In a new Fathom document, create a collection named Children.  Make a case table with attributes Age, AvgHeight, Deviation, and ObservedHeight.  Add cases in the case table for ages 8 through 13.
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2. Use the information about kids’ average heights to fill in AvgHeight. You can write a formula for the relationship or enter numerical values.
3. Make a scatterplot of AvgHeight (response variable) versus Age.  Add a least squares line. 
This true regression line is in the form μy = βo + β1x , which relates average height, μy , to age, x.  

Interpret βo and β1.
4. Now suppose you have a randomly selected child of each age. To find how much the height of your “child” of each age deviates from the average height, define Deviation with a formula that randomly selects a deviation from a normal distribution with mean 0 and standard deviation 2.1. Use randomNormal (0, 2.1).

5. To find the heights of your “children,” define ObservedHeight with a formula that sums AvgHeight and Deviation.
6. Make a second scatterplot of ObservedHeight versus Age.  Add a least squares line.
This regression line is in the form   y = b0 + b1x , which estimates the true population parameters based on your “children.” Record your estimated slope, b1.  Is it close to β1?
7. Rerandomize the collection a few times and observe the range of estimated slopes that appear for the regression line. Predict the shape, center, and spread for the distribution of estimated slopes.
8. Bring up the Inspector for the collection.  Using the Measures panel, define a measure named Slope for your collection. Give it the formula linRegrSlope(Age,ObservedHeight).  Note: The command linRegrSlope finds the slope of the least squares line.
9. With the collection selected, choose Collect Measures from the Collection menu.  Uncheck “Animation on”, check “Replace Existing Cases”, and collect 500 measures.  

Make a histogram of the distribution of Slope.

Create a summary table that shows the mean, standard deviation, and standard error of Slope.
Discuss the shape, center, and spread of this plot of estimated slopes.
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10. The population of deviations given in step 4 had mean 0. Why?
11. Suppose that instead of creating your data by simulation, you used actual data by choosing one child from each age group at random and measuring their heights. In what ways is the model in step 3 a reasonable model for this situation? In what ways is it not so reasonable?
12.  On a one-page printout, show: (1) case table, (2) scatterplots from steps 3 and 6, (3) histogram from step 9, and (4) summary table from step 9.
