Problem Set #2 Regression
Education 200C, Fall 2012
Due Friday, October 19th by 5pm

You may turn this assignment in during section, email it to me (please include your name in your file name), or leave it on my desk (CERAS 227) 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, please copy and paste your work/code into a word document.
Question 1

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

(b) Suppose you were asked to predict students’ 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 for each student’s General Chemistry course grade? 

 Question 2
(a) What is standard error? When using linear regression, does the researcher want the standard error of the estimate to be small or large? Why? 

(b) If the standard error of the estimate is large, what does this imply about the variability of scores on Y for any given value of X? Why does this make predicting scores on Y from scores on X less accurate?

(c) If the standard error of estimate is small, what does this imply about the variability of scores on Y for any given value of X? Why does this make predicting scores on Y from scores on X more accurate?

Question 3
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 (r) from problem set #1 to compute the linear regression equation for predicting the sophomore average (Y) from the test score (X). (The formula is in textbook or Oct 12 slides).
(b) Use the linear regression equation you just calculated to computer 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. (Look at Oct 12 slides or text for formula for standard error).  
(d) Using the results (r) from problem set #1, 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? Please show all your work!
Question 4 (Use Stata)

For this question, use the “Combined hands data” file.

(a) Transfer the data from Excel to Stata.

(b) Perform a linear regression predicting the actual hand size from the estimated hand size.  
(c) Write out the formula for the regression line. What does this formula mean?
(d) What measured hand size would be predicted for a student who estimated their hand size at 7.5”?  
Question 5 (Use Stata)

Use Stata and the usnews95.dta data file (in Coursework) to investigate the relationship between average total SAT scores and graduation rate. At this time, we are specifically interested in whether we can predict a school’s graduation rate based on the average total SAT score of its students.

(a) Start by creating a scatter plot of the data and add a regression line to your illustration (see slides from Oct 12 for the code). Use “the eyeball method” to guess what you think the slope and intercept of the best fit line is.

(b) Now use Stata to find the actual slope and y-intercept that describe this line.  Describe in words what each of these values tells you. 

(c) Looking at the scatterplot and the standard error in the regression output, do you think we can confidently predict a school’s graduation rate based on this data?
Question 6
The following data represent scores on a math (X) test and a reading (Y) test given to a class of 14 sixth grade students.

	Student
	Math score (X)
	Reading score (Y)

	1
	97
	89

	2
	68
	57

	3
	85
	87

	4
	74
	76

	5
	92
	97

	6
	92
	79

	7
	100
	91

	8
	63
	50

	9
	85
	85

	10
	87
	84

	11
	81
	91

	12
	93
	91

	13
	77
	75

	14
	82
	77


(a) Calculate the Pearson r correlation between math and reading scores for this group of students.

(b) Convert the data to ranks, separately for each variable and calculate the Spearman rank-order correlation between math and reading score ranks for this group of students.  Compare this value to the Pearson r calculated in part (a).







