Homework #9: Due Wednesday Dec. 1, 2004

Homework answers should be typed or neatly printed (no cursive).  If your answers are not legible, you will lose points.  Use this form as a cover sheet for your homework.  Print out these pages, fill in your name above, and staple the pages with your answers to them.  

Remember: For problems that require calculations, SHOW YOUR WORK!

1.  A college administrator is interested in predicting the number of applications a college/university receives in a year (Y) from the cost of in-state tuition (X1), the graduation rate (X2) and the faculty size of the college/university (X3).  The administrator obtains a sample of 159 colleges/universities, and for each one, records this information.  Using SPSS, the administrator performed a multiple regression.  Below is the relevant output.  Use it to answer the questions that follow.
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a. Write out the regression equation. (1 point)
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b. What is the predicted number of applications we would expect for a college/university that has $8000 in-state tuition, a graduation rate of 84%, and 528 faculty members? (1 point)
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c. What is the interpretation of the slope coefficient for the graduation rate variable? (1 point)

The slope coefficient for the graduation rate variable represents the expected change in number of applications received with a one-unit increase in the graduation rate, holding in-state tuition and faculty size constant.  Thus, the number of applications received is expected to increase by 47.382 for each additional percentage point in graduation rate, holding in-state tuition and faculty size constant.

d. Write out results/conclusions in correct APA format of the three hypothesis tests of the explanatory variables.  Use α = .05. (3 points)

We need to report the results of three different hypothesis tests, one for each explanatory (X) variable in the regression model.

The graduation rate of a college/university predicts the number of applications it receives, b = 47.382, t(155) = 2.701, p ( .05.  Also, faculty size predicts the number of applications a college/university receives, b =6.951, t(155) = 17.253, p ( .05.  However, in-state tuition does not predict the number of applications a college/university receives, b = -.047, t(155) = -.618, p > .05.

e. What does R2 represent conceptually? (1 point)

Conceptually, R2 represents the proportion of variance in applications received (Y) that is explained by the set of explanatory variables (in-state tuition, graduation rate, and faculty size).

2.  A professor used a particular multiple-choice question on an exam during the last semester.  On this question, choice “A” is correct, and choices “B,” “C,” and “D” are incorrect.  Last semester, 75% of the professor’s students got the question correct (picked “A”), 10% picked choice “B,” 8% picked choice “C,” and 7% picked choice “D.”  This semester the professor is asking this same question on an exam.  There are 200 students who take the test.  The professor is interested to know if the distribution of answer choices is the same for this class as it was for the previous class.  Below is a table showing the number of students selecting each choice.

	Choice A
	Choice B
	Choice C
	Choice D

	147
	23
	14
	16


a. Write out the null and alternative hypotheses for this test. (1 point)

H0: the observed frequencies will = the expected frequencies

H1: the observed frequencies will ≠ the expected frequencies
b. What are the expected frequencies? (2 points)

If the answer distribution follows expectations, then 75% of the sample will choose “A.”  Seventy-five percent of the sample of 200 students equals 150.  If the answer distribution follows expectations, then 10% of the sample will choose “B.”  Ten percent of the sample of 200 students equals 20.  If the answer distribution follows expectations, then 8% of the sample will choose “C.”  Eight percent of the sample of students equals 16.  Finally, if the answer distribution follows expectations, then 7% will choose “D.”  Seven percent of the sample of 200 students equals 14.
c. Conduct a χ2 goodness-of-fit test. Use α = .05. (2 points)
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 df = k – 1 (where k = the # of categories)

df = 4 – 1 = 3

Critical value therefore is 7.82
Our obtained χ2 does NOT equal or exceed this value, therefore, we fail to reject the null.

d. Write out an interpretation of this test in correct APA format. (1 point)

The distribution of answer choices this semester does not differ from the distribution of answer choices in the previous semester, χ2(3, N = 200) = 1.0457, p > .05.  
3.  A researcher is interested to know if there is a relationship (dependency) between age group and having a cell phone.  The researcher sampled 120 individuals and recorded their age group and whether they own a cell phone or not.  Below are the data.

	
	Age Group

	Own a cell phone?
	16 – 35
	36+

	Yes
	45
	28

	No
	20
	27


a. Write out the null and alternative hypotheses for this test. (1 point)

H0: Age group & cell phone ownership are independent in the population

H1: Age group & cell phone ownership are dependent in the population

b. What are the expected frequencies?  (2 points)

To calculate the expected frequency for a particular “cell” in the table use:

E = (cell’s column total)(cell’s row total) / N

	
	Age Group

	Own a cell phone?
	16 – 35
	36+
	Row Totals (

	Yes
	45
	28
	73

	No
	20
	27
	47

	Column Totals (
	65
	55
	120


E: 16-35 and own: 

(65)(73)/120 = 39.54
E: 16-35 and don’t own: 
(65)(47)/120 =25.46
E: 36+ and own: 

(55)(73)/120 = 33.46
E: 36+ and don’t own: 
(55)(47)/120 = 21.54
c. Conduct a χ2 contingency table analysis. Use α = .05. (3 points)
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df = (number of rows –1)(number of columns –1)

df = (2-1)(2-1) =1 

Thus, the critical value is 3.84
Our obtained χ2 exceeds this value, therefore, we will reject the null hypothesis.
d. Write out an interpretation of this test in correct APA format. (1 point)

Whether one owns a cell phone or not is dependent on his/her age group, χ2(1, N = 120) = 4.19, p ≤ .05.  
(Optional) The pattern of data suggests that those in the youngest age group (16-35) own cell phones at rates above expectations and that those over 35 own cell phones at rates below expectations.
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