Problem Set #2 Regression, Normal Distribution

Education 200C, Fall 2011

Due Friday, October 21st by 5pm

You may turn this assignment in during section, or leave it in my box in the basement of Cubberly, or drop it off at my Cubberly office by Friday at 5pm. 

Again, we encourage you to form groups—generally between 2 and 4 people—for doing the homework assignments for this class. Each group member, however, should write up their own work individually. Except when the use of Excel or Stata is explicitly called for, all calculations should be done by hand, using Excel or a calculator as an aid where desired. Show enough work for us to understand the steps you took. For work done in Stata, in addition to your answer to the questions, you need only turn in one do file for the entire assignment as well as any relevant output.
***If you are emailing me the problem set PLEASE label the file(s) as follows:

Last Name, First initial_Ed200C_Hmwk2 (e.g. LopezE_Ed200C_Hmwk2)***

Regression

Question 1

(a) True or False. The Regression Line always passes through the mean of X and the mean of Y?

(b) What descriptive statistic do we use to assess how well our model (linear regression) fits the data? Briefly explain why this is a useful statistic compared to other descriptives you are familiar with (Hint…we discussed this when talking about assessing how well the mean (model) fit a set of data. Still need help? Look through your slides for the 1st section). 

(c) Suppose you were asked to predict student’s first-semester General Chemistry course grades. The only information you are given is the number of Facebook friends each student has (assume no relationship). What would be your best prediction of student’s General Chemistry course grades? Can you show this mathematically?

Question 2

The data from question 1 in problem set 1 is reproduced below. 

	Student
	Test score 

(X)
	Cuts 

(C)
	Sophomore average (Y)

	1
	70
	2
	2.50

	2
	90
	1
	4.00

	3
	75
	2
	3.50

	4
	85
	3
	3.00

	5
	80
	5
	3.00

	6
	70
	3
	2.00

	7
	90
	5
	3.00

	Mean
	80
	3
	3.00

	Std. Dev.
	8.02
	1.41
	0.60


(a) Use the data and your results from the problem set to compute the linear regression equation for predicting the sophomore average (Y) from the test score (X).

(b) Use the linear regression equation you just calculated to compute the predicted (Y’) sophomore average for each particular student.  Then compute the error (or residual, Y-Y’) and squared error for each student.

(c) Using the results of part (b) compute the standard error of the estimate for predicting Y from X (i.e. test score).  Verify that this value ([image: image2.png]


) is indeed equal to the value you would calculate from the expression [image: image4.png]o/ T — 13



 and show that this expression is equivalent to the expression Kenji presented in class which states that [image: image6.png]


.
(d) Use the results from the last problem set to compute the linear regression equation for predicting the sophomore average (Y) from the number of cuts (C).  What sophomore average would be predicted for a student who cut class eight times during the semester?

Question 3 (Use Stata or Excel)

For this question, use the “Combined hands data” (on Kenji’s Ed200C webiste) file.

(a) Create a new scatter plot of the data. Add a regression line to your scatter plot. Use “the eyeball method” to guess what you think the slope and intercept of the best fit line is.

(b) Now, perform a linear regression predicting the estimated hand size from the actual hand size for all participants.  

(c) Describe in words what each of these values tell you.

(d) Write out the formula for the regression line.  

(e) What estimated hand size would be predicted for a student whose actual hand size is 7.0”?

The Normal Distribution

Question 4

Assume the scores on the SAT follow a normal distribution with a mean of 500 and a standard deviation of 100.

(a) What percent of the population obtains scores of 410 or less?

(b) What percent of the population obtains scores between 430 and 530?

(c) What percent of the population obtains scores between 275 and 375?

(d) How do you explain the fact that the answer to part (c) is smaller than the answer to part (b) even though each problem deals with a 100-point range of the scores.

Question 5

(a) The distribution of scores on two exams are approximately normal.  The mean of the first exam is 80, and the mean of the second exam is 90.  The standard deviation of each exam is 15.  Use the properties of the normal distribution to show that there must be some scores on the first exam that are greater than the mean on the second exam.

(b) Suppose that in part (a) the standard deviation of each exam is changed to 3.  How would this affect the likelihood that there are scores on the first exam that are greater than the mean of the second exam?

Question 6

Think about this (and yes, it will be graded)…

Explain, as clear and concise as possible, why people might refer to the Regression Line as a “floating mean” of the Y variable that is dependent on the values of the X variable.

