Problem Set #1 Correlation

Education 200C, Fall 2010

Due Friday, October 7 at 5pm
You may turn this assignment in during section, drop it off at my Cubberly office Rm 338, or leave it in my box in the basement of Cubberly by 5pm (look for the slot that says Enrique Lopez).

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 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.

Question 1

Identify the Mode, and calculate the Median and Mean using the following data set:

83, 22, 100, 92, 621, 22, 125, 83, 75, 40, 55, 22, 116, and 98

Using this data set, in a few sentences, briefly explain what measure (Mode, Median, or Mean) would be the most useful for identifying where the center of the distribution lies.

Question 2 (From Welkowitz, Cohen, and Ewen)
A college dean would like to know how well she can predict sophomore grade point average for first-semester freshmen so that students who are headed for trouble can be given appropriate counseling.  After students have been in school for one semester, the dean obtains their numerical final examination average for the first semester (based on a total of 100 points) and the average number of “cuts” (classes missed) per class during the semester.  He then waits for a year and a half, and when the students have finished their second year he obtains their sophomore grade point average.

A large sample would be desirable for such a study.  Since the purpose of this problem is to see how correlation procedures work, let us keep the computations within reason by assuming the dean has a sample of only seven cases, remembering that in a real study there would be many more subjects (but exactly the same procedures would be used)

	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) Convert the test scores (X) and sophomore year averages (Y) to z scores.  By inspection of the paired z scores, estimate whether the correlation between these two variables is strong and positive, about zero, or strong and negative.

(b) Now verify your estimate by computing [image: image2.png]


 (correlation between X and Y) by the z score product formula.  Briefly state in words what this [image: image4.png]


indicates.

(c) Use the raw-score formula (see WC&E,  p. 206-7) to compute the r between the number of cuts (C) and the sophomore average (Y)

(d) Repeat part (c) for the correlation between the number of cuts (C) and the test score (X)

Question 3

Match the scatter plots below with the correlation values

(1)     
            r = -0.9

(2)     
            r = -0.5

(3)     
            r = 0.0

(4)     
            r = 0.6
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Question 4 (From Welkowitz, Cohen, and Ewen)
For each of the following, state whether you would expect the r correlation between X and Y to be positive, zero, or negative.  Assume that each correlation is based on a sample of 50 participants who have scores on both X and Y. Choose one of the options (a – e) and briefly explain why you would expect the correlations to be what ever you.

(a) X = grades in a high school advanced placement psychology course, Y = scores on the advanced placement psychology test.

(b) X = intelligence, Y = size of big toe on right food.

(c) X = number of years spent playing golf, Y = average golf score per 18 holes.

(d) X = number of hours spent watching television per week, Y = grades in high school.

(e) X = self-esteem (low numbers indicate low self-esteem), Y = depression (low numbers indicate more depressed.

(f) X = number of beers consumed in a night, Y = the tendency to sing karaoke.

Question 5 (From Welkowitz, Cohen, and Ewen)

In a correlational study, X is the number of hours of violent television programs that participants watch, and Y is the number of violent acts committed by the participants in real life.  Suppose that there is a moderately high correlation (say, 0.48) between X and Y for a sample of 100 American males.  Explain why we cannot infer causation from a correlational study by showing that each of the following is possible:

(a) X could cause Y.

(b) Y could cause X.

(c) The relationship between X and Y could be caused by a third variable.

Question 6

Describe a situation in which it is inappropriate to use the correlation to measure the association between two quantitative variables (Hint: think of reasons why it is important to look at a plot our data)

Question 6

Use the hands_data file found on the course syllabus and do the following:
(a) Create a scatter plot of the data with the estimates on the X axis and the actual measurements on the Y axis.  Is the relationship linear?  Estimate what you expect the correlation to be.
(b) Compute the correlation between estimates of actual and measured hand widths

(c) Recalculate this correlation measure separately for men and women (note: females are gender=1, males are gender=0).

OPTIONAL PRACTICE

The following questions are optional. They are intended to supplement your understanding of topics discussed in class. You DO NOT need to turn in your responses to these questions. However, I encourage you to work in grubs and discuss your responses to help build a deeper understanding.

Ch. 2: Thought questions – 2, and 4

Ch. 5: Thought questions – 2, 4, and 6

Ch. 7: Thought question 1
1

