MIDTERM EXAM 



NAME:​__________________________________

SOCIOLOGY 541

WEDNESDAY, MARCH 10 2004

This exam has 10 questions – please answer all of them, beginning each question on a new page, and show all your work.  Please return the exam to my mailbox in a sealed envelope by March 12 at 5pm.  Be sure to return both your answers and the exam. You may use your book and notes for reference, but unlike the homework assignments, this work is to be your own, with no collaboration.  On the blue books, please use only your social security number (not your name).

GOOD LUCK AND HAVE A GOOD SPRING BREAK!

1. A group of high school students takes an exam. The mean score for the boys is 65, and the median is 75. Both the mean and the median score for the girls is 70. How can you explain the large difference between the two summary measures for the boys? (LISA COWAN)

2. Suppose the distribution of prices of new homes built in the United States in 1996 was approximately bell-shaped, with a mean of $120,000 and a standard deviation of $40,000. (HANK)

a. Describe the distribution using properties of the standard deviation.

b. If your new house was priced half a standard deviation above the mean in 1996, how much did it cost?

c. If the distribution is not actually bell-shaped, what shape would you expect it to have? Why?

3. In a game of Monopoly, a player rolls two dice, counts the total number of spots, and moves that many squares.  Find the chance that the player moves eleven squares (no more and no less). (DENA)

4. The Mental Development Index (MDI) of the Bayley Scales of Infant Development is a standardized measure used in longitudinal follow-up of high-risk infants. It has approximately a normal distribution with a mean of 100 and a standard deviation of 16. (DOROTA)

a. What proportion of children have a MDI of at least 120?

b. What proportion of children have a MDI of at least 80?

c. Find the MDI score that is in the 90th percentile.

d. Find the MDI score such that 10% of the population have MDI scores below that value.

e. Find and interpret the lower quartile, median and upper quartile of MDI.

5. An article in a sociology journal that deals with changes in religious beliefs over time states, “For these subjects, the difference in their responses on the scale of religiosity between age 16 and the current survey was significant (P < 0.05).” (JOHN)

a. Explain what it means for the result to be “significant”.

b. Explain why it would have been more informative if the authors had provided the actual P-value rather than simply indicating that it is below 0.05. What other information might they have provided?

c. Can you conclude that an important change in religiosity has occurred between age 16 and the time of the current survey? Why or why not? 

6. Let Y be the outcome of selecting a single digit from a random number table.  (AUDREY)

a. List the possible values for Y.

b. Construct the probability distribution for Y.

c. Find the mean of this distribution.

7. Based on responses of 1467 subjects in General Social Surveys in the mid-1980s, a 95% confidence interval for the mean number of close friends equals (6.8, 8.0). Which of the following interpretations is (are) correct? (ANDREW)

a. We can be 95% confident that the sample mean is between 6.8 and 8.0.

b. We can be 95% confident that ( is between 6.8 and 8.0.

c. 95% of the values of Y=number of close friends (for this sample) are between 6.8 and 8.0.

d. If random samples of size 1467 were repeatedly selected, then in the long run 95% of the confidence intervals formed would contain the true value of (.

8. Based on data from the National Survey of Families and Households, a recent study (by S. South and G. Spitze, American Sociological Review) reported the descriptive statistics in Table 5.4 for the hours spent in housework and in employment per week. Analyze these data (i.e. construct confidence intervals) and summarize your conclusions. (KATIE RODGERS)

Table 5.4






Housework Hours

Employment Hours 

Gender

Sample Size

Mean 
Standard Deviation
Mean
Stand Deviation

Men

4252


18.1
12.9


31.8
22.6

Women

6764


32.6
18.2


18.4
20.0

9. A random sample of 26 local sociology graduates scored an average of 458 on the GRE advanced sociology test with a standard deviation of 20.  Is this significantly different from the national average ((=440)? (KATIE THURMAN)

a. State the null and alternative hypotheses and report the p-value.  Provide an interpretation of the p-value.

b. Make a decision using (=0.01. 

c. If you made an error with the decision in (b), would it be a Type I error or a Type II error? Explain.

10. Sunshine City was designed to attract retired people, and its current population of 50,000 residents has a mean age of 60 years and a standard deviation of 16 years. The distribution of ages is skewed to the left, reflecting the predominance of older individuals. A random sample of 100 residents of Sunshine City has a mean of 58.3 and a standard deviation of 15.0. (LUCA)

a. Describe the population distribution (in terms of central tendency and variability).

b. Describe the sample distribution (central tendency and variability). What shape does it probably have?

c. Describe the sampling distribution of the sample mean for n = 100 (central tendency and variability). What shape does it have?

d. Describe the sampling distribution of the sample mean for a sample of size 1000.

e. Would it be highly unusual to observe a subject of age under 40 in Sunshine City? Would it be highly unusual to observe a sample mean under 40, for a sample size of 100? Explain.

