Nov. 1, 2005 
ECON 240A-1
L. Phillips


Midterm1


Answer all five questions
1. (15 points) The following Box plots describe the midterm scores for Econ 240A for the past three years. The total potential number of points was 75 each year. Note the numbers of students taking the midterm were 45 in 2002, 30 in 2003, and 35 in 2004, so note that the scale differs from box plot to box plot.
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	Smallest = 34
	

	Q1 = 55
	
	

	Median = 61
	

	Q3 = 65.5
	
	

	Largest = 74
	

	IQR = 10.5
	

	Outliers: 34, 
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	Smallest = 49
	

	Q1 = 59.75
	

	Median = 64
	

	Q3 = 67.25
	

	Largest = 73
	

	IQR = 7.5
	
	

	Outliers: 
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a. On average, which year’s class appears to do the best? Explain the criterion (ia) that you used. The class of 2003 has the highest median. The question is does this mean they did the best, or are differences among years obscured by the grading of different TAs, etc.?
b. Which year’s class was most closely bunched, i.e. had the smallest dispersion? The class of 2003 has the smallest intequartile range.
c. Which year’s class(es) did not have any outliers? Would it have been possible, given these distributions (i.e. numbers), to have an outlier at the upper end of the distribution in any of the three years? The classes of 2003 and 2004 had no outliers. Since Q3 + 1.5* IQR is the potential borderline for outliers, this borderline in the various years was:
2002: 65.5 + 1.5* 10.5 = 81.25

2003: 67.25 + 1.5* 7.5 = 78.5

2004: 52.5+ 1.5* 18 = 79.5

Every year this boundary is above the maximum score possible so no outliers at the upper end.
d. How is an outlier calculated in 2002? Q3 + 1.5*IQR, Q1 –1.5*IQR
e. Do you think it would be fair to grade each year’s class on an absolute scale, i.e. based on your score as a percent of 75 points, versus grading on a curve? Justify your answer. What can vary from year to year in addition to average student performance? Comparing the median or 2004 with the other years , a curve seems more appropriate. See part a for a possible reason.
2. (15 points) You conduct an experiment by throwing a fair die three times. Each throw is independent.

a.   What is the probability of observing one or more sixes? One or more sixes is the complement of no sixes. The probability of the latter is (5/6)(5/6)(5/6) = 125/216. So the answer is 1-125/216 = 91/216.

b. What is the probability of observing exactly one six? Using the binomial, 3!/(1!2!) (1/6)(5/6)2 = 75/216
c. What is the probability of observing three sixes? (1/6)(1/6)(1/6) = 1/216.
3. (15 points) In last Friday’s Los Angeles Times, Oct. 28, 2005, there was a page one article on the latest poll by the Public Policy Institute of California (PPIC). Governor Schwarzenegger is supporting propositions 74, 75, 76, and 77. The fractions of 1079 likely voters in the sample that support these four propositions are 0.46, 0.46, 0.30, and 0.36, respectively. See the attached page from the report on this poll, available online.

a. Calculate a 95% confidence interval for the population proportion of likely voters that will support proposition 74, the “teacher tenure” measure, on election day, Nov. 8th, if this poll is a reliable sample. Using fractions, round off your answer to the third decimal point. Use z =[p-hat-E(p-hat)]/std dev of p-hat. We know p-hat = 0.46,  the expected value of p-hat is p, and we know std dev of p-hat = [p-hat(1-p-hat)/1079]1/2 = 0.0152. A 95% confidence interval for z is given by the normal distribution: Prob(-1.96( z (1.96) = 0.95. Substitute in for z from above, Prob(-1.96( [0.46 –p]/0.0152 (1-96). Multiply the three parts of the inequality by the denominator, Prob(-1.96*0.0152(0.46 – p(1.96*0.0152) =0.95 . Multiply the three parts of the inequality by minus one, changing the direction of the inequality, Prob(.0297(p – 0.46 (-.0297) = 0.95. Lastly add 0.46 to all three parts of the inequality, Prob(0.49(p(0.43) = 0.95

b. This PPIC poll reports a sampling error for likely voters of plus or minus 3%. Does this have any connection to your calculations in part a? This is 0.0297 rounded off and converted to percent.
c. If you were to test the null hypothesis that the population of likely voters supporting proposition is 0.5 (or less) against the alternative hypothesis that this population proportion is greater than 0.5, do you think you would reject the null hypothesis? Explain. No, accept the null since the confidence interval is below 0.5

d. Do you think proposition 76, the measure supporting limits on state spending, is likely to pass? Does our finding in class, that the elasticity of state general fund expenditures with respect to personal income is significantly greater than one, shed any light on these poll results for proposition 76? Won’t pass. People like government goods and services but are not keen on paying for them.
e. If Governor Schwarzenegger offered you a fair bet, i.e. even odds that proposition 74 will pass, would you take the bet? Yes, with a 95% confidence interval below 0.5 for p, this looks like a good bet.

4. (15 points) A random sample of 100 observations was generated using the discrete Poisson probability distribution, p(x) = e-( (x /x!, using a procedure similar to the one in Lab. Three, in which we sampled from the uniform distribution. The expected value of x is (, chosen to be three for the random number generation, along with a random seed of 10. A plot of the Poisson probability distribution, given a mean of three, is shown in Figure 4-1. The sample observations are attached. The sample mean is 3.06. The sample standard deviation is 1.99

[image: image1.emf]Figure 4-1: Poisson Probability Density Function, Mean = 3
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a. Test the null hypothesis that the population mean is 3 against the alternative hypothesis that it is not equal to three. Use the sample standard deviation. Select a Type I error of size ( = 5%. H0 : ( = 3, Ha : (( 3. Use the t-statistic, t = [sample mean-  (]/(s/(100)1/2 , so t = [3.06 – 3]/(1.99/10) = 0.06/0.199 = 0.3, a very small t-statistic, so accept the null

b. Report the numerical value of your test statistic in part a. t = 0.3.What is the distribution of this test statistic. Student’s t-distribution.

c. What is the distribution of the sample mean? Why is this the case? The sample mean is distributed normal, with expected value equal the population mean and variance equal the population variance divided by n. This is the important result from the central limit theorem which holds fro large samples no matter what the distribution of the population random variable.

d. The variance of the Poisson is equal to the mean. Thus we know the population variance in this simulation. If you use the population standard deviation instead of the sample standard deviation, what test statistic do you use for the hypothesis test? The z statistic, z~N(0,1).

e. How is the test statistic in part d distributed? Normal distribution.

5. (15 points) In class, we regressed the logarithm of California General Fund Expenditures on the logarithm of California Personal Income, both in nominal billions of dollars, to estimate the elasticity. In Figure 5-1, we plot the UC Budget, General Fund component, in billions of 2005-06 constant dollars against fiscal year, 1968-69 through 2005-06. California Personal Income, in billions of 2005-06 constant dollars is also plotted in this figure on a separate vertical scale. Note the sensitivity of the UC Budget to economic conditions.
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In Figure 5-2, the natural logarithm of the UC Budget in billions of 2005-06 dollars is plotted against the natural logarithm of California Personal Income in billions of 2005-06 dollars. The fitted line for the model, 


Ln UC Budget(t) = a + b Ln CAPY(t) + e(t)

Is added to the plot, along with the estimated intercept and slope, and the estimated coefficient of determination, R2 . Some of the regression output follows.

a. Is this a time series or cross-section regression? Time series

b. Is there a significant relationship between the dependent and independent variable? Explain. Yes, R2 is estimated as 0.72, and the F-statistic is large and significant, as is the t-statistic for CAPY

c. Is the elasticity significantly different from zero? Yes t-stat = 9.7 on for elasticity.

d. Is the elasticicty significantly less than one? Yes, H0 : b =1, Ha :b<1. t-stat =[b-hat – E(b-hat)]/std. Dev. for b-hat, so t = [0.564 – 1]/0.058 = -0.436/0.058 = 7.51, a large and highly significant t-statistic so reject the null.

e. Do the estimated errors appear independent from one another? No, looking at Figure 5-2, the observations, the dependent variable is below the fitted value for five observations so the estimated errors are negative, then the dependent variable is above the fitted values for about seven observations, so the estimated errors are positive. So there are patterns in the residuals and adjacent errors tend to be correlated with one another, i.e. there is evidence of autocorrelation, so the estimated errors are not independent of one another.

[image: image3.emf]Figure 5-2: Log-Log Plot of UC Budget Vs. CA Personal Income, 68-69 through 05-06
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Regression Statistics

Multiple R 0.84946778

R Square 0.72159551

Adjusted R Square 0.71386205

Standard Error 0.11115628

Observations 38

ANOVA

df SS MS F Significance F

Regression 1 1.152890611 1.152891 93.30826 1.55414E-11

Residual 36 0.444805877 0.012356

Total 37 1.597696488

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

Intercept -2.8267208 0.392551638 -7.200889 1.79E-08 -3.62285246 -2.03058923

X Variable 1 0.56363513 0.058349618 9.65962 1.55E-11 0.445296626 0.68197364

RESIDUAL OUTPUT

Observation Predicted Y Residuals

1 0.65120833 -0.115906248

2 0.67384493 -0.065937748

3 0.68953585 -0.109412405

4 0.70694184 -0.088064589

5 0.73679762 -0.090877693

6 0.74953182 -0.013832646

7 0.75190974 -0.004651908

8 0.76559354 0.038379192


