ECON B314
Lab 2		Prof. June Kim
Lab Module 2: Simple and Multiple Regression

1. SETTING UP

We will be using the following files for today’s lab: 
	
Head Start Evaluation Data.dta

These files are on Moodle > Week 2 >Data. Begin a do file now. 

Open up the dataset. Notice how the “use” statement with the filepath appears. Copy the command into your do file. It is good practice to start adding the clear option to your use statement, to clear any existing data in memory.  

cd "/Users/jkim4/Dropbox/Bryn Mawr/Econ of Social Policy/Data/"  /*use your own directory on your computer*/

clear all
set more off
use "Head Start Evaluation Data.dta", clear



2. SIMPLE REGRESSION 

a) Thinking About Data Before You Begin

The research question we will test today is: 

What is the effect of family income on a child’s birthweight?

· What is the “X” variable? What is the “Y” variable? 



· Write the population regression corresponding to this research question. 





b) Summary Statistics 

Describe the data and look at what the data contain. How many observations are there? 






· Right Hand Side (RHS): Family Income

The variable that we will use as a measure of income is povratio the family income as a percent of the poverty line. 

Summarize the poverty ratio variable.  What is the mean, median, and standard deviation of this measure? 




· Left Hand Side (LHS): Birth weight

The variable that we will use as a measure of birthweight is bw_lbs.

Summarize the birthweight variable.  What is the mean, median, and standard deviation of this measure? 




c) Bivariate (Simple) Regression: Interpreting Output  

reg  bw_lbs povratio

      Source |       SS           df       MS      Number of obs   =     2,036
-------------+----------------------------------   F(1, 2034)      =      1.53
       Model |  2.65442774         1  2.65442774   Prob > F        =    0.2170
    Residual |  3540.32523     2,034  1.74057287   R-squared       =    0.0007
-------------+----------------------------------   Adj R-squared   =    0.0003
       Total |  3542.97965     2,035  1.74102194   Root MSE        =    1.3193

------------------------------------------------------------------------------
      bw_lbs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
    povratio |  -.0006756   .0005471    -1.23   0.217    -.0017484    .0003973
       _cons |   7.204295   .0442122   162.95   0.000      7.11759    7.291001
------------------------------------------------------------------------------
· What is the estimated regression equation? 



· Write the null and alternative hypothesis that you are testing with this regression.




From this table, there are three ways that you could determine that this relationship is not significant (that we would fail to reject the null) at the 5% level. List them:

1.

2.

3.
Interpret the regression coefficient.  Recall: For each additional unit of X, there is a β increase (decrease) in Y variable units. Make sure and change “units” and “X,Y” to fit the problem. 




Notice how the units are difficult to interpret. Re-interpret the units so that the sentence reads better: 





3. MULTIPLE REGRESSION

· Simple regression of Baby’s birthweight on family income……
……Can you think of any omitted variable bias?

: Mother’s age?!

· What is the alternative model including mother’s age?

. reg  bw_lbs povratio mom_age 

      Source |       SS           df       MS      Number of obs   =     2,024
-------------+----------------------------------   F(2, 2021)      =      8.72
       Model |  30.0263693         2  15.0131847   Prob > F        =    0.0002
    Residual |  3481.12389     2,021  1.72247595   R-squared       =    0.0086
-------------+----------------------------------   Adj R-squared   =    0.0076
       Total |  3511.15026     2,023  1.73561555   Root MSE        =    1.3124

------------------------------------------------------------------------------
      bw_lbs |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
-------------+----------------------------------------------------------------
    povratio |  -.0009129   .0005491    -1.66   0.097    -.0019898    .0001641
     mom_age |   .0211154   .0053003     3.98   0.000     .0107209      .03151
       _cons |   6.737552   .1264224    53.29   0.000      6.48962    6.985483
------------------------------------------------------------------------------

· What is the estimated regression equation? 




· Compare the coefficient on povratio before adding mom_age and after adding mom_age.



· Interpret the coefficient on povratio 




· Interpret the coefficient on mom_age 



· How do we interpret the constant term? 





· What is the predicted value of birthweight for moms age 23 (the mean) who have family income at the poverty line (povratio =100)? 







Now, let’s add mother’s race in the regression.
. reg bw_lbs povratio mom_age white black hispanic other_race
note: other_race omitted because of collinearity.

      Source |       SS           df       MS      Number of obs   =     2,003
-------------+----------------------------------   F(5, 1997)      =      7.78
       Model |  66.7033772         5  13.3406754   Prob > F        =    0.0000
    Residual |  3422.14048     1,997   1.7136407   R-squared       =    0.0191
-------------+----------------------------------   Adj R-squared   =    0.0167
       Total |  3488.84386     2,002  1.74267925   Root MSE        =    1.3091

------------------------------------------------------------------------------
      bw_lbs | Coefficient  Std. err.      t    P>|t|     [95% conf. interval]
-------------+----------------------------------------------------------------
    povratio |  -.0011729    .000557    -2.11   0.035    -.0022652   -.0000806
     mom_age |   .0162373   .0054007     3.01   0.003     .0056457    .0268288
       white |  -.0624439   .1445249    -0.43   0.666    -.3458792    .2209914
       black |  -.3709107   .1464047    -2.53   0.011    -.6580327   -.0837886
    hispanic |  -.0803961   .1486985    -0.54   0.589    -.3720166    .2112244
  other_race |          0  (omitted)
       _cons |   7.026927   .1892926    37.12   0.000     6.655695    7.398158

Any changes in coefficient on povratio? Coefficient on mom_age?






Why is the coefficient on other_race omitted?









4. Making regression tables 
As we start adding more regressors (X variables), it becomes more important to be able to present our results in a way that others can understand. Displaying your results in a way that is understandable to others is key to being an effective researcher, scholar, and worker.

Table 1: Estimates of Family Income on Birthweight
	 
	(1)
	(2)
	(3)

	VARIABLES
	Birth weight (lbs)

	 
	 
	 
	 

	Poverty Ratio
	-0.0007
	-0.0009*
	-0.0012**

	
	[0.001]
	[0.001]
	[0.001]

	Maternal age
	
	0.0211***
	0.0162***

	
	
	[0.005]
	[0.005]

	Maternal Race:
White
	
	
	-0.0624

	
	
	
	[0.145]

	Black
	
	
	-0.3709**

	
	
	
	[0.146]

	Hispanic
	
	
	-0.0804

	
	
	
	[0.149]

	Constant
	7.2043***
	6.7376***
	7.0269***

	
	[0.044]
	[0.126]
	[0.189]

	
	
	
	

	Observations
	2,036
	2,024
	2,003

	R-squared
	0.001
	0.009
	0.019


Notes: Above are OLS estimates where the outcome variable is the child's birthweight (in pounds). Standard errors in parentheses. Sample is all non-missing values from the Head Start Evaluation dataset. Income is measured as a percent of the poverty line. The omitted reference group for maternal race is other race.*** p<0.01, ** p<0.05, * p<0.1

How do we make this table??

Use outreg2 command!

1. Type: findit outreg2  
2. Scroll down to find “outreg2 from http://fmwww.bc.edu/RePEc/bocode/o”
3. Click the link in blue and click (click here to install)
4. Now, this command is installed to your program!
 
· Type the following commands in your do-file, and run them (CAUTION: Change the directory!)

reg bw_lbs povratio
outreg2 using "table.xls", replace bdec(4) se bracket 

reg bw_lbs povratio mom_age
outreg2 using "table.xls", append bdec(4) se bracket 

reg  bw_lbs povratio mom_age nmoves
outreg2 using "table.xls", append bdec(4) se bracket
· Decimal places: bdec()specifies number of decimal places to display in your table
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