Name: _______________________________	GSI: ________________________________
Module 7 Homework
44 points total
Note: Show your work where appropriate. This means setting up the problem by writing out the equation(s) being used (if any) and showing that you know what to plug into the equation(s). Partial credit may be given for incorrect answers if the work shows that you made a simple error. On the questions that specifically ask you to show your work, full credit will not be given without it. 
True or False, with a one sentence justification for each. [2 points each]
 Only a very small (<5) percentage of measurements can be more than 2 standard deviations from the mean of the normal distribution.
Only a very small (<5) percentage of measurements can be more than 2 standard deviations from the mean of the any distribution.
If we would reject a null hypothesis at the 5% level, we would also reject it at the 1% level.
If we would reject a null hypothesis at the 1% level, we would also reject it at the 5% level.
The p-value, which is the Type I error rate, is chosen by the investigator before a hypothesis test is conducted.
A recent poll asked people whether they supported passing a constitutional amendment to ban burning of the national flag using a 1 to 100 scale.”1” means that they do not support passing the amendment at all and “100” means they support it completely. The sample was random (from the population of US adults) and included 986 people, 400 of whom were women, and 586 were men. The mean score for women was 80.6, while the mean score for men was 77.6.
1. [4 points] Is the difference in means test statistically significant at the 5% level? Assume the standard deviation for both men and women is 3.5. Show your work. 
[4 points] If the standard deviation for men is 1.4 and the standard deviation for women is 1.2, is the difference in means statistically significant at the 5% level? Show your work.


The following table is based on a random sample conducted of high school seniors and their parents by Jennings and Niemi, in which they explore the party identification of parents and their children. 
Student Party Identification
	Parent Party ID
	Democrat
	Independent
	Republican

	Democrat
	604
	245
	67

	Independent
	130
	235
	76

	Republican
	63
	180
	252



a. [2 points] What is the percentage of students who share the same party identification as their parents? (Show the computation.)
b. [2 points] What percentage of Democrat parents have Republican children?
c. [2 points] Based on these data, can we say if the relationship is causal? Explain your answer.
d. [2 points] Suppose you were exploring the hypothesis that there is a relationship between parents’ and children’s party identification. Would we be correct in inferring that such a relationship also exists in the population? Explain your answer. What is the probability that any relationship we found is due to pure chance?
Tens of thousands of people die each year on America’s highways. How can the number of fatalities be reduced?  In this question we explore trends in traffic fatalities across the 50 states and potential solutions to the problem. Consider the table below, indicating summary statistics of the number of traffic deaths per million miles driven across all 50 states, in 1985 and 1992. (Assume that these observations represent random samples of all years.)
    Variable |       Obs        Mean    Std. Dev.       Min        Max
-------------+--------------------------------------------------------
traffic_1985 |        50       2.694    .6079104        1.9        4.4
traffic_1992 |        50       1.844     .449108          1        2.7
a. [2 points] What is the average change (the difference in averages) across states between 1985 and 1992 in traffic deaths per million miles driven?
b. [2 points] How likely would we get the average change found in part a) if the true difference in the population were actually zero? Show your work.
c. [2 points] Can we reasonably claim that there is a difference in traffic fatalities between 1985 and 1992? (Again, the samples can be treated as random.) Explain.
Continuing with your study of traffic fatalities, you have been charged with figuring out what policy would best curb the death rate. You discover that states have tried a number of solutions, including raising the drinking law to 21, mandating the use of seat belts and helmets, and setting a maximum speed limit of 65 miles per hour. However, you also wonder whether states that pass one of these measures are also more likely to pass another, and have constructed the following table indicating how many states have passed mandatory seat belt laws and/or have imposed a 65 mile per hour speed cap. (Note that the variable 65MPHAllowed takes on the value “yes” if a state does NOT have a speed limit law and the value “no” if the state DOES have a speed limit law. This variable takes on no other values than 0 or 1.)  
           |  Mandatory seatbelt
    65 MPH |          law
   allowed |        no        yes |     Total
-----------+----------------------+----------
        no |         0          8 |         8 
       yes |         8         34 |        42 
-----------+----------------------+----------
     Total |         8         42 |        50 
a. [2 points] What percentage of states has passed both seat belt laws and speed limit laws? Show your work.
b. [2 points] Of the states that have imposed a 65 MPH speed limit, what percentage does not mandate seat belts? Show your work.
c. [4 points] Test the claim that states which pass mandatory seat belt laws tend also to impose 65 MPH speed limits. Is there a relationship? Why or why not?
1. [4 points] You are curious as to whether the law actually does reduce highway deaths. Using information in the table below, perform an appropriate test to determine whether speed limits are associated with lower traffic deaths (at a .01 significance level). Explain your reasoning below the table. 

-> There IS a speed limit law:
    Variable |       Obs        Mean    Std. Dev.       Min        Max
-------------+--------------------------------------------------------
traffic_1992 |         8         1.5    .3338092        1.1        2.1

-> There IS NOT a speed limit law:
    Variable |       Obs        Mean    Std. Dev.       Min        Max
-------------+--------------------------------------------------------
[bookmark: _GoBack]traffic_1992 |        42    1.909524    .4410683          1        2.7



