SOCY2200 Statistics            		                                                	 Instructor: Natasha Sarkisian
Practice Final Exam

1. A social worker has been investigating the effect of residence on the lives of her clients. She randomly selected 350 clients who live in public housing and 350 clients who live in standard housing. She found that those who live in public housing have been working in their current job an average of 1.9 years with a standard deviation of 4.3 years. Those living in standard housing have been working in their current job an average of 2.4 years with a standard deviation of 3.6 years. 
a. Using 95% confidence level, test whether these two groups differ significantly in their average job tenure. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer. 
b. Evaluate the practical significance of the difference in average job tenure between these two groups. 
c. Evaluate the chances that you are making Type I and Type II errors. 

2. You would like to know whether men with more years of formal education work longer hours. You collect data from 20 randomly selected men on the number of years of formal education they obtained prior to employment as well as the number of hours they currently work per week and get the following results: b = 0.453, with standard error of 0.210. 
a. Write a sentence summarizing how exactly changes in one of these variables are linked to changes in the other. 
b. Evaluate the practical significance of this effect. 
c. Using significance level of .1, test whether education leads to longer work hours. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer. 
d. Evaluate the chances that you are making Type I and Type II error. 

3. You would like to know whether there are differences in employment tenure by industry.  You sample 4 companies each from manufacturing, retail, and service industries, and get the following data for the average number of years employees stay on the job in each company:
Manufacturing: 10, 7, 8, 7
Retail: 2, 3, 5, 2
Service sector: 2, 1, 3, 2
a. Using 99% confidence level, test whether there are statistically significant differences in employment tenure by industry. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer. 
b. Evaluate the chances that you are making Type I and Type II error. 

4. You would like to test whether Americans with higher income watch TV less. You collect data from a random sample of 20 individuals in the U.S., and obtain rxy =- 0.305. 
a. What can you say about the strength and direction of the relationship between income and watching TV in the sample? 
b. Using significance level .05, test whether there is in fact a relationship between income and watching TV in the population. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer. 
c. Evaluate the chances that you are making Type I and Type II error. 

5. In a survey, women and men were asked whether they feel that (a) friends/social life, (b) job/primary work activity, or (c) health/physical condition contributes most to their general happiness. The results show that among women, 20 persons responded “friends,” 20 people responded “job,” and 40 people responded “health.” Among men, 20 people responded “friends,” 60 people responded “job,” and 40 people responded “health.” 
1. Describe the relationship between gender and the opinion on what contributes most to happiness in this sample.
1. Use 99% confidence level to test (using Stata) whether gender has an effect on people’s opinions about the main determinant of happiness in the larger population. Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer.
1. Evaluate the chances that you are making Type I and Type II error. 
1. If you conclude that the overall relationship exists in the population, describe the pattern of differences in the population. 

6. A researcher wants to find out whether the use of a new medical device reduces hospital stay for patients with a certain condition. Prior to its introduction, the average length of stay for these patients was 4.2 days. For the 24 patients that participated in the study and used the new device, the average length of stay was 3.7 days, with a standard deviation of 1.1 days. 
a. Can we conclude with 95% confidence that the new device shortens the length of stay? Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer. 
b. Evaluate the chances that you are making Type I and Type II errors. 

7. Using Stata and the gss2012.dta dataset, calculate the correlation coefficient for the variables maeduc and educ, and then calculate coefficients of determination and alienation. Explain in words what each of these coefficients tells you about the relationship between one’s own education and one’s mother’s education in the sample.
a. Correlation coefficient: 
b. Coefficient of determination:
c. Coefficient of alienation:
d. What can you conclude about the relationship between these two variables in the population? Make sure to state your null and research hypotheses in words as well as using formal notation. After finishing the test, state your formal conclusion with regard to the null hypothesis as well as your substantive answer.
e. Evaluate the chances that you are making Type I and Type II error.

8. Using Stata and the gss2012.dta dataset, regress realinc (family income) on educ. Create a scatterplot for these two variables and display the regression line as well as lowess line on the scatterplot. 
a. Interpret the slope in the sample (both direction and number) in words. 
b. In words, what does the intercept mean?
c. What can you conclude about the relationship between these two variables in the population?
d. Evaluate the chances that you are making Type I and Type II error.
e. If the effect exists in the population, describe the slope in words using the 95% confidence interval. 
f. Discuss the practical significance of this effect.
g. Write out the regression equation and calculate the predicted value of income for someone with 10 years of education. 
h. Calculate the error of estimate for someone with 10 years of education and income of $30,000. 
i. Write a sentence describing the R-squared value. 
j. Write a sentence discussing whether the relationship is linear.


9. In Stata, use gss2012.dta dataset and for each of the following variable pairs, do the following:
a. Examine frequency distributions for the two variables and write down variable type for each (nominal, ordinal, interval/ratio). 
b. Based on your variable examination, write a research question about group differences or a relationship between variables that can be answered using these two variables.
c. State your null and research hypotheses (both in words and using formal notation). Clarify whether your research hypothesis is directional or non-directional and why, and whether your test will be one- or two-tailed.
d. Determine the technique you will use to test your null hypothesis. Briefly explain your choice and conduct the analysis in Stata. 
e. Make a formal conclusion about your null hypothesis.
f. Write the substantive conclusion based on the results of your analysis. 
g. If you do find a relationship/difference, make sure to include a substantive description of that relationship/difference (conduct a post-hoc assessment for this, if necessary).
h. Regardless of your conclusion with regard to statistical significance, evaluate the practical significance of differences/effects. 

Variable pairs [you would only get one pair on the exam; this is for practice]:
A.	race and sibs
B.	sibs and educ
C.	sex and sibs
D. 	sex and arrest 

For Stata portions, do not forget to open a log file and save your graphs! Submit your log with graphs on Canvas. 

Multiple Choice Questions

1. In hypothesis testing, if we increase the confidence level from 95% to 99% and the sample size stays the same:
1. the probability of Type II error increases
1. the probability of Type II decreases
1. the probability of Type I error increases
1. the probability of Type I error remains the same
1. the probability of Type II error remains the same

2. A one-tailed test:
1. is always performed when we don’t know the direction of the difference between means
1. is always performed when one sample mean is larger than another
1. requires a larger t-value for the null to be rejected than a two-tailed test
1. requires a smaller t-value for the null to be rejected than a two-tailed test
1. requires one t-value while a two-tailed test requires two

3. “Within groups Sum of Squares” in ANOVA table represents:
a. the variance that is due to the differences among groups 
b. the variance that is due to the differences among observations within each group 
c. the variance that can be explained by the grouping variable
d. the variance of group means around the grand mean
e. the variance of the test variable around the grouping variable

4. If the correlation coefficient between variables A and B is equal to .3:
a. 9% of variance in A is explained by B
b. 91% of variance in A is explained by B 
c. 3% of variance in A is explained by B
d. 30% of variance in A is explained by B
e. 70% of variance in A is explained by B

5. If the difference between two means is statistically significant:
a. we need to assess separately whether it exists in the population 
b. we need to assess separately whether it exists in the sample
c. we need to assess separately if it is larger than zero
d. it can be small and not practically significant  
e. it is always practically significant

6. Expected frequencies in the chi-square test represent:
a. the distribution that would exist if the two variables were perfectly correlated 
b. the distribution that we expect to observe in the data
c. the distribution that would exist if the variables were independent of each other
d. the distribution that would exist if the variables were dependent on each other
e. the distribution that we would expect to see if we collected the data multiple times

7. To obtain the post-hoc comparisons with a Bonferroni correction after ANOVA by hand, we would have to:
a. multiply our alpha level by p-value
b. divide our alpha level by p-value
c. divide our alpha level by the total number of comparisons
d. multiply our alpha level by the total number of comparisons
e. divide our alpha level by the number of groups

8. If Y is regressed on X and the slope of a regression line equals 4:
1. when X increases by 4, Y will increase by 4
1. when X decreases by 4, Y will decrease by 4
1. when X increases by 1, Y will increase by 4
1. when Y increases by 1, X will increase by 4
1. when X increases by 1, Y will decrease by 4

9. Coefficient of determination:
4. ranges from -1 to 1
4. cannot be zero
4. shows the proportion of unique variance in X
4. cannot exceed 1
4. is calculated by squaring the coefficient of alienation

10. The statistical power of a hypothesis test can be used to calculate:
a. the confidence level
b. the sample size
c. the probability that we will erroneously reject the null hypothesis
d. the probability that we are making Type I error
e. the probability that we are making Type II error
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11. For a chi-square test, if the critical value is higher than the test statistic, that means:
a. our Type II error is zero
b. we have established statistical significance and need to assess practical significance
c. we reject the null hypothesis
d. the p-value is larger than alpha
e. we should do a two-tailed test

12. If a relationship between two interval/ratio variables, X and Y, is not linear, we can use:
a. a lowess plot to describe that relationship
b. a scatterplot with a regression line to describe that relationship 
c. correlation analysis to assess the strength of that relationship
d. regression analysis to assess the strength of that relationship
e. ANOVA test to assess the strength of that relationship

13.  A study reported that the means of Y differ significantly depending on X (F=21.3, p<.001). Assuming their methodology was correct, what are the levels of measurement of X and Y?
a. Both X and Y are interval/ratio variables
b. X is interval/ratio, Y is nominal or ordinal
c. Y is interval/ratio, X is nominal or ordinal
d. Both X and Y are nominal/ordinal
e. We cannot determine the type of variables based on this study report

14. A chi-square test of independence assesses:
a. whether the percentages across the columns are different in the sample
b. whether the differences in observed percentages across the columns are due to the chance
c. whether the differences in expected percentages across the columns are due to the chance
d. whether observed frequencies are larger than expected frequencies
e. whether expected frequencies are larger than observed frequencies

15. If Y is interval/ratio and X is nominal with 2 categories, the best method to assess the relationship between them would be:
a. Chi-square
b. Pearson’s correlation coefficient
c. ANOVA
d. Independent samples t-test
e. Coefficient of determination

Enter your answers into the following form in order to get the link to the complete set of correct answers (make sure to use the link to access the PDF file with the answers):
https://forms.gle/fbvJXAjLkjWUxf6W7 
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