Temple University
Department of Economics

Economics 615

Homework 4: Estimation

1. There are two estimators for the population variance, σ2.  They are 
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a. Which estimator is unbiased? Prove it.

b. What is the variance of each estimator?  Which has a smaller variance?

2. A health spa claims that a new exercise program will reduce a person’s waist size by 2 centimeters on the average over a 5-day period.  The waist sizes of 6 men who participated in the program are recorded before and after the program:

	
	Man

	
	1
	2
	3
	4
	5
	6

	Waist size before
	90.4
	95.5
	98.7
	115.9
	104.0
	85.6

	Waist size after
	91.7
	93.9
	97.4
	112.8
	101.3
	84


Assume waist sizes before and after to have a normal distribution.

(a) Construct a 95% confidence interval for ‘before’ waist size.

(b) Construct a 95% confidence interval for ‘after’ waist size.

(c) Do you believe the spa’s claim?

(d) Construct a 95% confidence interval for the difference in before and after waist size.  Do reach the same conclusion regarding the spa’s claim?

3. The Poisson distribution is 
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.  It is a one parameter distribution.

(a) What is the mean of a Poisson random variable?

(b) What is the variance of a Poisson random variable?

(c) What is the maximum likelihood estimator for λ?

(d) What is the method of moments estimator for λ?

(e) Which estimator is more efficient, method of moments or maximum likelihood?  How do you know? 

4. It is known that a sample of 12, 11.2, 13.5, 12.3, 13.8, 11.9 comes from a population with the density function 
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where θ > 0. Find the maximum likelihood estimate of θ.
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