Nov. 7, 2006 
ECON 240A-5
L. Phillips


Midterm

Answer all four questions.
1. (20) A list of housing prices, in thousands, for homes sold in a recent year for a suburb in Los Angeles follows:
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a. How many observations are there?_45__
b. What is the minimum price? 195___ What is the maximum price?_341__
c. Draw a stem and leaf diagram. To save time you do not have to order the leaves.

d. Define and provide a numerical value of the central tendency _median = 222__
e. Is this distribution symmetric? __no, skewed to high prices__

19  8 5

20  8 6 9 9 5 9 0 9

21  5 0 3 7 8 9 3 2

22  2 1 4 2 9 0 0 6 2 2 

23  0

24  7 2 6 4

25  5 0 0 2

26  0

27  0 3 2

28  9

29

30  6

31  

32

33

34  1 0 
2. (20) The data for shuttle launches prior to the Challenger disaster follows. The data is divided into three groups by launch temperature, Low: 53-67 degrees Fahrenheit, Moderate: 68-73 degrees Fahrenheit, and High: 75-81 degrees Fahrenheit. As discussed in class, a no means there were zero o-ring failures for the launch. A yes means there were one or more o-ring failures. 
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a. What is the probability of a launch with an o-ring failing for the Low temperature sub-sample? _0.5___

b. What is the probability of a launch with an o-ring failing for the Moderate temperature sub-sample? _0.25___

c. What is the probability of a launch with an o-ring failing for the High temperature sub-sample? _0.125___

d. Assume the probability that one or more o-rings fails in a given launch is 0.5, what is the probability of observing exactly one launch with an o-ring failing in the High temperature group? (Hint: you can calculate this or use the Tables in the back of the book). From Table, 0.035
Prob(k=1) = [ 8!/7!1!] 0.57 0.5 = 1/32 = 0.031. Note the book is actually inaccurate, i.e a misprint, but close enough for government work.
e. Assuming that the probability that one or more o-rings fails in a given launch is 0.5, like flipping a coin, do you think that observing the event of one or fewer launches with an o-ring failure for the High temperature group is an unusual event? What is your criterion for unusual? Yes. The prob(k=0) = 0.004, so Prob(k,<2) = ).035, which is less than 5%, the norm for a Type I error.
f. In part e, the null hypothesis is that the probability, p, of observing a launch in the High temperature group with one or more o-ring failures  is 0.5. The alternative hypothesis is that this probability p< 0.5. You can either accept this null or reject it. “Like President Bush, you are the decision maker”. What are the implications, or costs, of accepting this null if it is false? Discuss. Accepting the null is equivalent to accepting that launches with o-ring failures were not temperature dependent. This would support proceeding with the launch of the Challenger in freezing temperatures, twenty degrees below any previous launch. This type II error, accepting the null when it is false has a high cost in lives, money, time, and public confidence in NASA.
3. (20)  Before the first game of this Fall’s World Series between the Detroit Tigers and the St. Louis Cardinals, the Tiger’s were two to one favorites to win the series, i.e. the probability the Cardinals would win the series was 0.33. 

From the historical record, suppose the conditional probability of winning the first game given the team ends up winning the series is 0.70, while the conditional probability of winning the first game given the team ends up losing the series is 0.25.

This Fall, the Cardinals won the first game in Detroit.

a. From the information above, what was the joint probability of  the Cardinals winning the first game and then going on to win the World Series? (round to two decimal points) p(WG1^WS) = P(WG1/WS)* P(WS) = 0.70*0.33 = 0.23
b. From the information above, what was the joint probability of the Cardinals winning the first game and then going on to lose the World Series? (round to two decimal points) p(WG1^LS) = P(WG1/LS)* P(LS) = 0.25*0.67 = 0.17
c. What is the (marginal) probability of the Cardinals winning the first game? (i.e. whether they end up winning or losing the World Series).
      P(WG1) = P(WG1^WS) +  P(WG1^LS) = 0.23 + 0.17 = 0.40
d. What was the conditional probability of the Cardinals going on to win the World Series given they won the first game? P(WS/WG1) = P(WS^WG1) / P(WG1) = 0.23 / 0.40 = 0.58
e. If you had bet $100 on the Tigers to win $50 before the first game, what should you do after the Cardinals win the first game? Bet on the Cardinals. Now the odds are approximately  60 to 40 so you will have to bet $150 to win $100, which will then pay off your losing bet on the Tigers.
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(Hint: fill in the two by two boxes of joint probabilities bordered by the marginal probabilities on the right and bottom).

4. (20) The California Department of Finance web site has the California Consumer Price Index for urban consumers, CPI-U, from fiscal year 1955-56 through 2006-07. Data for personal income and population in the state can be obtained from Schedule 6 of the Governor’s Budget Summary, also available at the same site for fiscal years. These data were used to calculate California personal income per capita in 2005-06 constant dollars. A plot of this variable against fiscal year is shown in Figure 4-1.
The natural logarithm of California personal income per capita in 2005-06 dollars was regressed against a time index with value zero in 1955-56, one in 1956-57, etc.  The results are reported in Table 4-1.
[image: image1.emf]Figure 4-1: California Personal Income Per Capita in 2005-06 Constant Dollars

y = 19841e

0.0131x

R

2

 = 0.9356

0.00

5000.00

10000.00

15000.00

20000.00

25000.00

30000.00

35000.00

40000.00

45000.00

1955-56 1957-58 1959-60 1961-62 1963-64 1965-66 1967-68 1969-70 1971-72 1973-74 1975-76 1977-78 1979-80 1981-82 1983-84 1985-86 1987-88 1989-90 1991-92 1993-94 1995-96 1997-98 1999-00

2001-02 

2003-04 2005-06

Fiscal Year

Constant $


[image: image2.emf]Table 4-1: SUMMARY OUTPUT 

Regression Statistics

Multiple R 0.96728025

R Square 0.93563108

Adjusted R Square 0.9343437

Standard Error 0.0524807

Observations 52

ANOVA

df SS MS F Significance F

Regression 1 2.001693808 2.001694 726.7724 1.91014E-31

Residual 50 0.137711188 0.002754

Total 51 2.139404996

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%

Intercept 9.90856468 0.014348074 690.585 3.7E-101 9.879745729 9.9373836

X Variable 1 0.01307268 0.000484915 26.95872 1.91E-31 0.012098703 0.0140467


a. From the summary statistics reported in Figure 4-1, what type of trend line do you think was added in EXCEL to the figure? _exponential note equation is of form CAPYPC (t) = CAPYPC(0)* ebt where b is the exponential rate of growth__________________

b. Why was the natural logarithm of personal income per capita regressed against time? _to linearize the exponential growth trend above, take the logarithm of both sides.___________________

c. What is he percentage rate of growth of California personal income per capita in constant dollars? _From Fig. 4-1 and Table 4-1, b = 0.013 or 1.3 % annual rate of growth_________________

d. Is this rate of growth significantly greater than zero? yes_____ How do you know? _t=27, F = 727_______________

e. What is the estimated value of the logarithm of personal income per capita, 2005-06 dollars,  in fiscal year 1955-56? _9.90856468____________

f. How would you calculate the corresponding dollar figure of this estimate? __ exponentiate a-hat to obtain $ 20, 102 for the estimate of CAPYPC(1955-56)____________________
