Butcher Hall handout

Econ 446 Lab Feb. 13, 2009

Topic: Inference in the Simple Linear Regression Model

In today’s class, you need to understand what is t test, you need to know the difference between one tail test and two tail test. You also need to understand the confidence interval, and what is the relationship between confidence interval and t-test.
Problems: 

3.11 We will use the data stockton2.dat
(a) First, estimate a linear regression:
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The hypothesis is in the form:

H0: beta2 = 80

H1: beta2 =/80

The t-statistic: t = (b2-80)/sd(b2)

You can use command display (b2-80)/sd(b2) for t value; you can use command display invttail(463,0.025) for the 97.5% quantile and use command display invttail(463,0.975) for the 2.5 percent quantile. 
(b) Repeat part a using houses that were vacant at the time of sale

 You can use the command “regress price sqft if vacant==1” to get the linear regression for the vacant house. Then you can use the same command as in part (a).

   (c) Repeat part a using houses that were occupied at the time of sale
You can use the command “regress price sqft if vacant==0” to get the linear regression for the occupied house. Then you can use the same command as in part (a) to do the hypothesis testing.
(d)Using the houses that were occupied at time of sale, test the null hypothesis that the value of an additional square foot of living area is less than or equal to 80, against the alternative that the value of an additional square foot is worth more than 80

                       H0: beta2 <=80

H1: beta2 >80

The t-statistic: t = (b2-80)/sd(b2)

You use the command “display (b2-80)/sd(b2)” to get the t value, then use the command “display invttail(463,0.05)” to get the critical value
(e) Use the house that were vacant at the time of sale to test the hypothesis is in the form:

H0: beta2 >= 80

H1: beta2 < 80

The t-statistic: t = (b2-80)/sd(b2) 

Use the command  “display (b2-80)/sd(b2)” to get the t value, and then use “display invttail(463,0.95)” to get the critical value

(f) Construct a 95% confidence interval estimate for beta2 using the (i) the full       sample, (ii) houses vacant at the time of sale, and occupied at the time of sale. 

You can get the 95% confidence interval by doing the regression, or you can use the command “display b2+invttail(463,0.025)*sd(b2)” for the up bound and you can use the command “display b2+invttail(463,0.025)*sd(b2)” for the lower bound.

3.12.  This question is on how much does experience affect wage rates? We will use the data cps_small.dta

(a) estimate the linear regression model wage=beta1+beta2*exper+e and discuss the result. Plot a scatter diagram with wage on the vertical axis and exper on the horizontal axis. Draw the fitted regression line.

Using the following command

regress wage exper

twoway (scatter wage exper)

twoway (scatter wage exper) (lfit wage exper)

(b) Test the statistical significance of the estimated slope of the relationship at the 5% level. Use a one tail test.

 H0: b2=0

H1: b2>0

You can use the command “ display (b2)/sd(b2)” for the t statistics, then you use the command “display invttail(998,0.0.05)” for the critical value.

(c) Repeat part (a) for the subsamples consisting of (1) female, (2) male, (3) blacks, and (4) white males. 

regress wage exper if female==1

regress wage exper if female==0

regress wage exper if black==1

regress wage exper if white==1& female==0

(d) For the regressions in part a, calculate the least squares residuals and plot them against exper. Are any patterns evident?

predict ehat, residuals
woway (scatter ehat exper)
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Topic: hypothesis testing

Problems: 

3.11 In this lab we will be using the same data from the last lab, stockton2.dat.  Last week we estimated a model of housing prices and we just "eyeballed" the significance of square footage on the price of housing.  Today we will apply a little more rigor in our interpretation of the model.  

(a) Estimate the regression model price=β1 + β2sqrt+e for all houses in the sample.  We would like to test the hypothesis that a small change in square footage leads to an increase in housing prices by $80.  Compute a two tailed test at the .05 level of significance by using the command lincom sqrt-80.  The fourth column gives the p-value of the test and we will reject the null if the p-value is less than .05.  If we have a very large p-value, then we don't have enough evidence to reject our initial hypothesis.  The last column has the 95% confidence interval for the coefficient.  Compare this to the result of the test.

(b) and (e) Repeat (a) using only houses that are vacant at the time of sale.  Then test the null hypothesis that the true value of square footage is less than $80.  Use the lincom sqrt-80 command again, and the third column will give the t-statistic of the one sided test.  Use the invttail command to get the 95th percentile and compare to the t-statistic.  

(c) and (d) Repeat (a) using only houses that are (NOT) vacant at the time of sale.  Then test the null hypothesis that the true value of square footage is more than $80.  Now we compare the statistic to the 5th percentile.

(f) done in (a)

3.12 Download the data file cps_small.dat which has information on labor supply data such as wage rates and experience.  In this problem, we will examine how the size of the house influence the price of the house, and we will also examine whether there are patterns in the residuals. 

(a) Estimate the linear regression WAGE=β1 + β2EXPER+e. Plot WAGE  against EXPER. 

      By using menu Graphics—two way graph—creat or use the command

(b) Use a one sided test at the 5% significance level to see if EXPER has a nonzero effect on WAGE. 
(c) Repeat (a) for females, males, blacks, and white males.  Interpret the differences. Estimate the regression model in (b).

   By menu statistics—linear models and related—linear regression---by/if/in—if vacant= =1

(d) For each of the regressions in (a) and (c) compute the least squares residuals and plot them against EXPER. Do any of our assumptions appear violated.

     By menu statistics—postestimation—predictions and residuals

     Or by command predict ehat, residuals
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