Nov. 4, 2008 
ECON 240A-1
L. Phillips


Midterm

Answer All Five Questions.

1. (15 min.) This is the o-ring failure data for launch temperature from the JMP data file.

Distributions

Temperature
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Quantiles

	 
	 
	 

	100.0%
	maximum
	81.000

	99.5%
	
	81.000

	97.5%
	
	81.000

	90.0%
	
	78.600

	75.0%
	quartile
	75.000

	50.0%
	median
	70.000

	25.0%
	quartile
	67.000

	10.0%
	
	57.400

	2.5%
	
	53.000

	0.5%
	
	53.000

	0.0%
	minimum
	53.000


Moments

	 
	 

	Mean
	69.565217

	Std Dev
	7.0570795

	Std Err Mean
	1.4715028

	upper 95% Mean
	72.616927

	lower 95% Mean
	66.513507

	N
	23


a. What kind of graph is on the left, above? Histogram
b. In the diagram to the right, above, draw an arrow to and label the 25th percentile.

c. In the diagram to the right, above, draw an arrow to and label the median.

d. Is the median above or below the mean? Above
e. In the diagram to the right, above, draw an arrow to and label the outlier.

2. (15 Min.) This is the weight data from the JMP Student file that we examined in HSSB.
Distributions

weight
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Quantiles

	 
	 
	 

	100.0%
	maximum
	196.00

	99.5%
	
	188.35

	97.5%
	
	145.30

	90.0%
	
	121.00

	75.0%
	quartile
	112.00

	50.0%
	median
	100.00

	25.0%
	quartile
	85.00

	10.0%
	
	78.40

	2.5%
	
	69.00

	0.5%
	
	53.21

	0.0%
	minimum
	51.00


Moments

	 
	 

	Mean
	100.91416

	Std Dev
	19.184706

	Std Err Mean
	1.2568319

	upper 95% Mean
	103.39043

	lower 95% Mean
	98.4379

	N
	233


a. What is the sample mean? 100.91
b. What is the sample standard deviation? 19.185
c. The diamond in the box diagram illustrates a 95% confidence interval for the population mean inferred from the sample. Calculate this 95% confidence interval. Show your work. Use Student’s t-distribution. For 232 degrees of freedom, use 200 dof in Table in back of the book. The critical values are =/- 1.97. See above.
3. (15 Min.) Two weeks before the election on this November 4th, three western states were still in play, Nevada with five electoral votes, New Mexico with five electoral votes, and Colorado with nine electoral votes. Assume that for states in play the probability that Obama or McCain winning the state is 50%. Also assume winning one of these three states is independent of winning the other two. 

a. If these odds hold, what is the probability that McCain will win one or more of these states? With these assumptions you could use the binomial distribution, a probability tree, or both. Prob( one or more) = 1- prob(none) = 1 -1/8 =7/8
b. How many outcomes are possible for these three states, where order does not count?  For example, one outcome is Obama wins all three states. Eight outcomes.
c. Intuitively, what is the expected number of electoral votes that McCain can win from these three states?  For example, if he wins all three states he receives nineteen electoral votes, but he wins all three states only with probability p.

Intuitively, ½*19 = 9.5 electoral votes, EV.  Each outcome has probability 1/8. The outcome where McCain wins all three, he wins 19 EV. So if you take each of the 8 outcomes, each with probability 1/8 and multiply by the payoff in electoral votes, the expected number is 1/8(19+10+14+5+14+5+9+0) = 1/8*76 = 9.5.
Note: We could make this example more complicated by varying the probabilities for each state from 0.5, 0.5, to a distribution such as the normal where the mean and the variance is determined from the polls for that state. This would be an example of simulation of probabilistic analysis, akin to Sam Wang’s meta analysis at Princeton, where many more states are involved.
4. (15 Min.) Bad gums or periodontal disease may be associated with heart disease, i.e. the risk of having a heart attack.  The conditional probability of having bad gums given you have had a heart attack is 0.85. The conditional probability of having bad gums given no heart disease, i.e. being healthy with no risk of a heart attack, is 0.29

a. If 40% of people in a community have heart disease and will have a heart attack, what is the joint probability of having bad gums and a heart attack?

b. What is the fraction of people in this community that are healthy, i.e. will not have a heart attack?

c. What is the joint probability of having bad gums and no heart disease (no heart attack)?

d. What is the probability of having bad gums, i.e. periodontal disease, in this community?

e. What is the conditional probability of having a heart attack given you have bad gums?

See pp 6-7.
5. (15 Min.) The Governor’s Budget Summary for 2008-09, Schedule 6, Appendix 13 was the source for data to calculate dollars of General Fund Expenditure per dollar of Personal Income in California from fiscal year 1950-1951 through the current fiscal year.

The results are illustrated in Figure 5-1.
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This figure shows two separate eras for California Government, the fifties, sixties , and seventies, and the eighties, nineties, and current decade. It also shows that politics and ballot initiatives make a difference. In 1978, the Jarvis initiative, Proposition 13, passed limiting property tax and shifting fiscal power from localities to the state. In 1979, The Gann initiative, Proposition 4, passed, limiting California state government expenditures in real terms per capita.
The earlier era is illustrated in Figure 5-2, from fiscal year 1950-51 through 1980-81. It appears that General Fund Expenditures per dollar of Personal Income were growing exponentially during that period. 

[image: image4.emf]Figure 5-2: California General Fund Expenditures Per Dollar of California Personal Income, 
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An exponential trend model was linearized and fit by ordinary least squares. The results are illustrated in Table 5-1. The time index is zero in 1950-51.

	SUMMARY OUTPUT Table 5-1
	
	
	
	
	

	Regression Statistics
	
	
	
	
	

	Multiple R
	0.986363
	
	
	
	
	

	R Square
	0.972912
	
	
	
	
	

	Adjusted R Square
	0.971978
	
	
	
	
	

	Standard Error
	0.053122
	
	
	
	
	

	Observations
	31
	
	
	
	
	

	
	
	
	
	
	
	

	ANOVA
	
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F
	

	Regression
	1
	2.939319165
	2.939319
	1041.585
	2.80437E-24
	

	Residual
	29
	0.08183706
	0.002822
	
	
	

	Total
	30
	3.021156226
	 
	 
	 
	

	
	
	
	
	
	
	

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

	Intercept
	-3.67144
	0.018629452
	-197.077
	6.65E-47
	-3.709539097
	-3.6333361

	X Variable 1
	0.034427
	0.001066719
	32.2736
	2.8E-24
	0.032245183
	0.03660856

	
	
	
	
	
	
	

	RESIDUAL OUTPUT
	
	
	
	
	

	Observation
	Predicted Y
	Residuals
	
	
	
	

	1
	-3.67144
	0.142974857
	
	
	
	

	2
	-3.63701
	0.038728161
	
	
	
	


a. What is the goodness of fit? R2 = 0.97. Note Fig. 5-2 and Table 5-1 are consistent.
b. What is the exponential rate of growth of dollar of general fund expenditure per dollar of personal income? 0.034 or 3.4% per year. 
c. Is this exponential rate of growth significantly different from zero for the earlier era? Yes, t-statistic of  32 from Table 5-1,significant so reject null hypothesis that the slope is zero.
d. What is the fitted (estimated) value of dollars of general fund expenditures per dollar of personal income in 1950-51? From Figure 5-2, approximately  0.025 for the fitted line for fiscal year 1950-51.. From Table 5-1, exp(-3.67) = 0.0254. Note: y(t) = y(0)ebt , ln y(t) = ln y(0) + bt = -3.67 + 0.0344, exp(lny(0)) = y(0).
e. A plot of the estimated residual against time, the explanatory variable, follows. Do you see any violation of the assumptions of least squares? This plot of the estimated residuals versus time shows the first five are positive, the next five are negative, etc. So the residuals violate the assumption of independence, indicating auto-correlated errors for this time series regression.
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4. 

	
	Heart Attack, HA
	No Heart Attack, NHA

	Bad Gums, BG
	P(BG∩HA) =
	P(BG∩NHA) =

	Good Gums, GG
	P(GG∩HA) =
	P(GG∩NHA) = 


Given that 40 % of the community have heart disease, provides the marginal probability, and so the fraction of the population that is healthy = 1 - 0.4 = 0.6

	
	Heart Attack, HA
	No Heart Attack, NHA
	

	Bad Gums, BG
	P(BG∩HA) =
	P(BG∩NHA) =
	

	Good Gums, GG
	P(GG∩HA) =
	P(GG∩NHA) = 
	

	
	0.4
	0.6
	1.0


a. Given: P(BG/HA) = 0.85 = P(BG∩HA)/P(HA), P(BG∩HA) = 0.85*0.4 = 0.34

b. 0.6 = 1 – 0.4

c. Given P(BG/NHA) = 0.29 = P(BG∩NHA)/P(NHA), P(BG∩NHA) = 0.29*0.6 = 0.174

d. P(BG) = 0.514 = P(BG∩HA) + P(BG∩NHA) 

	
	Heart Attack, HA
	No Heart Attack, NHA
	

	Bad Gums, BG
	P(BG∩HA) = 0.34
	P(BG∩NHA) = 0.174
	0.514

	Good Gums, GG
	P(GG∩HA) =
	P(GG∩NHA) = 
	

	
	0.4
	0.6
	1.0


e. P(HA/BG =P(HA∩BG)/P(BG) = 0.34/0.514 = 0.661
25th Percentile





Median





Outlier





Prob(-1.97≤ (xˉ - µ)/(s/√n) ≤ 1.97) = 0.95





Prob(-1.97≤ (100.91 - µ)/(19.185/√233) ≤ 1.97) = 0.95





Prob(-1.97≤ (100.91 - µ)/(19.185/15.264) ≤ 1.97) = 0.95





Prob(-1.97≤ (100.91 - µ)/1.257 ≤ 1.97) = 0.95





Prob(-2.48≤ (100.91 - µ) ≤ 2.48) = 0.95





Prob(2.48≥ ( µ - 100.91) ≥ -2.48) = 0.95





Prob(100.91 + 2.48≥  µ ≤ 100.91 -2.48) = 0.95





Prob(103.39  ≥  µ ≤ 98.43) = 0.95











