MATH 1203 – Practice Final Exam
This is a practice exam only. The actual exam may differ from this practice exam. 

Note that the actual exam will be shorter than this practice exam.

1.
Please state, in your own words, what the following terms mean

a) Central Limit Theorem
b) Regression line

c) Scatter Plot

d) Correlation Coefficient

e) Confidence Interval

f) Hypothesis Test

g) Chi- Square test

h) Testing for a mean

i) Testing for a difference of means

2.
Please provide brief answers to the following questions:

a) If the value of gamma is close to one, the linear association between two variables is what?

b) Suppose you compute the equation of a least-square regression line as y = 2 x + 3 and the correlation coefficient r = 0.8, could that be possible ?

c) A 90% confidence interval is smaller or larger than a 95% confidence interval.

d) If you are using a t-distribution with df = 10 for a 99% confidence interval, then the corresponding multiplier ta will be what? 

e) If you are using a sample with sample size 100, sample average 70 and standard deviation 20, then what is the standard error?
f) If you are using z-distribution for a statistical test at the usual 5% level of significance, the number z0 you compute is z0 = 1.64, and the corresponding p-value for that value of z0 is p = 0.0505. What is your conclusion for the corresponding test?

g) Someone is interested in designing a statistical test for the mean of a population. In deciding whether to use a test based on the t-distribution or a test based on the standard normal distribution, what is the deciding factor?

h) You are conducting a statistical test for the population mean at the 

 level. The null hypothesis is Ho = 17.1, while the alternative hypothesis is Ha 
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 17.1. The sample size is large enough to use a normal distribution, and the statistics for the sample turns out to be zo = 2.045. From the standard normal table for the z-distribution you compute 2P(z > 2.045) = 0.0404. What is your conclusion?

i) A statistical test for the population mean at the 
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 level results in your rejection of the null hypothesis. Can the null hypothesis still be true? If so, what is the probability that the null hypothesis is true, even though you rejected it?

3.
The table below shows a contingency table for the variables “DEGREE” by “LIFEFUN”. (Almost) each cell lists three numbers: the count (top), the row percentage (middle), and the column percentage (bottom). 
RS HIGHEST DEGREE vs IS LIFE EXCITING OR DULL
	 
	IS LIFE EXCITING OR DULL
	Total

	 
	DULL
	ROUTINE
	EXCITING
	 

	LT HIGH SCHOOL

 
	34

11.2%

42.5%
	162

53.3%

18.7%
	108

35.5%

11.4%
	304

100.0%

	
	
	
	
	

	
	
	
	
	

	HIGH SCHOOL

 
	43

4.2%

53.8%
	502

49.6%

57.9%
	467

46.1%

49.2%
	1012

100.0%

	
	
	
	
	

	
	
	
	
	

	JUNIOR COLLEGE

 
	1

.8%

1.3%
	55


	64

53.3%

6.7%
	120

100.0%

	
	
	
	
	

	
	
	
	
	

	BACHELOR

 
	2

.7%

2.5%
	101

33.0%

11.6%
	203

66.3%

21.4%
	306

100.0%

	
	
	
	
	

	
	
	
	
	

	GRADUATE

 
	 
	47

30.3%

5.4%
	108

69.7%

11.4%
	155

100.0%

	Total
	80

100.0%
	867

100.0%
	950

100.0%
	1897

100.0%


a) One of the cells is missing the row and column percentages. What is the missing row percentage, and what is the missing column percentage?
b) What is the expected value of the “Junior College” vs. “Routine“ cell?
c) How many respondents with a High School degree as highest degree think that life is exciting, in percent?

d) How many people thinking that life is routine have a Bachelor’s degree, in percent?

e) How many people who think that life is exciting have at least a Bachelor’s degree, in percent
4.
When using SPSS to draw a “scatter plot, it comes up with the following picture:
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a)
Draw a “best-fit” line through this data.

b)
Use the line to estimate the y-intercept and slope of the equation of the least-square regression line

c) Look at the data and your line and estimate whether r would be close to -1, close to 0, or close to 1

5.
Please consider the following results on a quiz, measuring scores before and after a certain lecture:
Before lecture:
5, 6, 7, 9, 3
After lecture:
6, 7, 9, 9, 4 
a) Create a scatter plot representing this data, including a best-fit line for the data

b) Find the exact equation of the least-square regression line, using the following output from SPSS.
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c) Predict the “after lecture” score for someone with a “before lecture” score of 10. Are you confident in your prediction?
6.
Consider the following sample data, selected at random from some population:

10, 8, 12, 10
a) What is your best single-number guess for the unknown population mean?
b) How likely is it that your single-number guess for the unknown population mean is accurate?

c) Find the standard error for the sample mean.

d) Find a 95% confidence interval for the unknown population mean.
7.
Using the GSS survey data to find the average number of hours that people watched TV in the US in 1996, we found that the descriptive statistics for the variable ‘tvhours’ as:
N = 1000,
Mean = 2.96, 
Standard Deviation = 2.38
a) Find a 95% confidence interval for the average number of hours that all people in the US in 1996 watched TV.

b) If you used a larger sample (i.e. a sample with a larger N) would that improve your estimate for the population mean?

c) Now find a 90% confidence interval instead of a 95% one, and then a 99% confidence interval (this is a possible extra credit question).

8.
When using SPSS for a linear regression analysis of pre-test versus post-test scores, it computes the output:
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a) Find the exact equation of the least-square regression line

b) What is Pearson’s r (also known as “beta”)
c) Predict the post-test score of someone with a pretest score of 77.
d) Do you think your prediction is accurate? Justify your answer
9.
The lifetimes (in months) of ten automobile batteries of a particular brand are:
22
17
20
21
17
23

Estimate the mean lifetime for all batteries, using a 95% confidence interval.
10.
A large supermarket chain sells longhorn cheese in one-pound (= 16 ounces) packages. As a city inspector you weigh 100 randomly selected packages of cheese and note that the sample mean is 15.6 ounces, with a standard deviation of 2.0 ounces. You therefore suspect that the chain is miss-labeling the cheese and that the actual weight of a package is less than 16 ounces. Use this data to test your suspicion against the null hypothesis that the average weight of a package is 16 ounces. Use 
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11.
The caffeine content of a random sample of 81 cups of black coffee dispensed by a new machine is measured. The mean and standard deviation for the sample are 110 mg and 5.0 mg, respectively. The manufacturer of the machine claims that the average caffeine content per cup is 109 mg. Do you believe that the manufacturer’s claim is valid or invalid?

12.
A test was conducted to determine the length of time required for a student to read a specified amount of material while a low-level music was playing to see if students were distracted by the noise. All students were instructed to read at the maximum speed at which they could still comprehend the material. Fourteen students took the test, with the following results (in minutes):

25, 18, 27, 29, 20, 19, 25, 24, 32, 21, 24, 20, 24, 28
The average reading time for students in a quiet environment is 22 minutes. Use an appropriate statistical test to determine whether noise is indeed distracting students.
Hint: Using the above numbers we find that the sample mean is 24 minutes, while the sample standard deviation is 4.1. Please use a “z-test” in this particular case even though the sample size is small.
13.
Using the 1996 GSS survey, we compare the income levels of participants with their party affiliation to decide whether the two variables are related or not. In other words, we are interested in knowing whether, as a general rule, people’s income is related to their party affiliation. Using SPSS to conduct a “Chi-Square” test, we obtain the following results:
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What is your conclusion?

14.
During a psychological convention someone claimed that the average American adult watches approximately 3 hours of TV per week. You want to dispute that claim, so you use our GSS survey to test the null hypothesis of the average number of hours watching TV is equal to 3. SPSS comes up with the following output:
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Would you contest the assertion made at the convention or not?

15.
A group of secondary education student teachers were given 2 1/2 days of training in interpersonal communication group work. The effect of such a training session on the dogmatic nature of the student teachers was measured by the difference of scores on the "Rokeach Dogmatism test” given before and after the training session. The difference "pre minus post score" was recorded below. Find a 95% confidence interval for the data (even though it is a very small sample). Data: 5, 4, 2, 3

16.
Using conventional nutritional supplements for calves results in an average weight gain of 20 pounds in a six week period. In a study testing a new mix, 36 calves were fed "ration X" exclusively for six weeks. The weight gain was recorded for each calf, yielding a sample mean of 22.4 pounds with a standard deviation of 9.5 pounds. Can we conclude from this evidence that the new dietary supplement “ration X” is better – i.e. results in higher weight gains - than the traditional mix? Use a "5% level of significance".
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17.
Using the 1996 GSS survey, we want to investigate whether sex (male/female) is somehow related to people’s confidence in congress. To begin our investigation we conduct a Chi-Square test for the variables sex (respondent’s sex) and conlegis (Confidence in Congress). Using SPSS to conduct the Chi-Square test, we obtain the following results:

The hypothesis that SPSS assumes for a Chi-Square test are: 

· Null Hypothesis – the variables are independent

· Alt. Hypothesis – the variables are not independent

What is your conclusion, based on the statistics produced by SPSS. Use 
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18.
We are investigating whether the average life expectancy of adults is different between Blacks and Whites in the US in 1996. We use our GSS 1996 survey data to conduct a “difference of means” test, using the variable race (Respondent’s race) to divide the age variable into two groups. SPSS produces the following results:
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Based on the outcome of this test, is there a significant difference in average age between the two groups? Use 
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, as usual. Make sure to state the null and alternative hypothesis that SPSS is making when conducting the test.

19.
The Ford Motor Company claims that the average Miles per Gallon (MPG) rating of all cars in their product line is 24 MPG, which is the minimum required by law. You, as EPA commissioner of New Jersey, have doubts about that figure. Therefore you select a random sample of 398 cars and measure their MPG. Then you use SPSS to conduct a test for the Mean of 24. SPSS comes up with the following output:
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Would you contest the assertion made by the Ford Motor Company or not? Use 
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, as usual. Make sure to state the null and alternative hypothesis that SPSS is making when conducting the test.

_1099638633

_1164269834.unknown

_1150094827.unknown

_1150094886.unknown

_1099638659

_837444076

_1097267455.bin

