Training 3


In this training we will get down to the core of econometrics, estimating regressions. We will start with the basic regression model and then consider how we might add more controls and estimate different types of regressions. The purpose is not to gain mastery of econometric principles, that needs to be done on your own or through a course. If you don’t understand all the econometric principles at this point, that is okay, you will soon. 
The objectives for this module are:
Objective 1: Estimate regression 
Objective 2: Create Tables for regression estimates


The data we will use for this training comes from the American Community Survey and is called training_3_data.dta

 


Objective 1: Estimate a regression

Single Variable
Let’s first consider the single variate model 
 
The code to do this is pretty straight forward:
	reg depvar indepvar 	where y is the depvar and x is the indepvar
For this example:
reg income age
The syntax is to have your y variable first and then your x variable after that. If you do that, you get the following output:
	[image: ]
Let’s start at the bottom and work our way up. The bottom panel provides the OLS estimation of the coefficients. The coefficient on age (or  is 775.0089. Also provided is the standard error. The coefficient on age and the standard error allow you to do a t-test by hand. STATA will report results for a default t-test of the null hypothesis that the coefficient equals 0. The t-state and p-value are displayed for this t-test. The 95% confidence interval indicates that based on the data and model, we are 95% confident that the population parameter (the true  is located within that interval. The _cons is the coefficient  often referred to as the constant. 
Looking at the top right, shows the number of observations. The other commonly used statistic is the R-squared. Remember this tells you how much of the variation of y is explained by the model. In case you want to calculate r-squared by hand, the top left shows the sum of squares (SS) for the model, residual, and total. 

Multivariate Model
Now let’s look at a model that adds additional variables. 
	
The syntax for this is the same as before, except instead of one x variable you can put in as many as you want.
	reg income age female married
The order in which you enter the variables will determine the order of the estimated coefficients, but the order of the x-variables will not change the estimated coefficients. The results should look like this:
	[image: ]
Dummy Variables or Fixed Effects
You may want a model that incorporates categorical dummy variables. In this example, let’s suppose that we want to control for race. There is a variable called race. Let’s tabulate that variable to see what are the possible values the variable can be.
	[image: ]

Notice that there are 9 categories. To incorporate that in the model as dummy variables, you would need to create a dummy variable for each outcome of this variable. Then in the model, you would omit one dummy variable and include the other 8. You could do this, but that seems rather tedious. There is a shortcut that you can use.  
You want to estimate model (3) where race is a vector of dummy variables of the 8 categories of race
	

To estimate this model, you need to create those dummy variables. One quick way to do that is with the following code:
	tab race, gen(raceg)
This will tabulate race and then create a variable for each outcome. The new variable is called raceg (race group) and will take on the value of raceg1 when race==1, raceg2=1 when race==2, and so on. you can then estimate model 3 with the following code:
	reg income age female married race2-race9
The code race2-race9 is a way to include all the variables from race2 to race9 into the model. In this case, race1 is the omitted category. Because these are controls, it doesn’t really matter which one is your omitted category. This will give you the following output: 
[image: ]
Another way to do this is with the following code:
reg income age female married i.race

[image: ]
It provides coefficients for the 8 categorical dummy variables without having to create those dummy variables. It automatically will use the first outcome as the omitted category. And as we would expect, the coefficients are the same. 
Another way you might see a group of dummy variables included in a model is through fixed effects. Essentially, fixed effects are a group of dummy variables. The coefficients are often not important for interpretation, so we want to include them in our model but don’t need to see the coefficients in the output. 
While the race variable has only 9 potential values, it is not too hard to the coefficients in the output. But what if you wanted to control for occupation, there might be thousands of potential outcomes. You don’t want to include those coefficients in the output. 
One way to do a fixed effect model is with the following code: 
	reg income age female married, absorb(race)
absorb says to treat the variable race as a fixed effect but absorb or don’t show the coefficients in the output. This is what the output looks like:
[image: ]
As we would hope, the coefficients on our variables do not change (the constant does. That’s a discussion for another day). 
With absorb, you can use only a single variable as the fixed effect. 

Another way to control for fixed effects is to follow this two-step process:
1. set the xt
2. use xtreg
Here is the code that we would use
	xtset race
xtreg income age female married, fe
We set the xt to race and then use xtreg. For options we need to let STATA know to use the xt as a fixed effect. This gives the following output: 
	[image: ]

There are many ways to incorporate categorical dummy variables or fixed effects in your model. Depending on your model, data, and your research question, one method might be better than another. 



Objective 2: Create Tables

There are two common ways to create tables from regression outputs: outreg2 and estout. This training will focus on outreg2 but will give you a link where you can learn more about estout.
Within STATA are built in commands (sum, tab, reg, etc) but there are other commands that others have programmed that don’t come with STATA. These are published in the STATA journal and are available for you to install to STATA. If you are using your personal computer, once you install these commands they will remain there. But if you are using a school computer, you will have to install these each time. These files are called .ado files, outreg2 is one of these ado files. 
If you know the name of the ado file you can install it in the following way. The other way to type in the command prompt “search [ado name]” and this will allow you to search for the ado file in the STATA online database. 
Let’s install outreg2
	ssc install outreg2
Here is the full syntax to use this command. This comes from typing help outreg2 after installing the file.
outreg2 [varlist] [estlist] using filename [, options] [: command]
This command will allow you export your regression results into an excel file. This is super helpful. It is used immediately after estimating the regression. You also might be wondering, is this what the output folder is for? And the answer is yes. So before I begin to estimate regressions, I will change the directory to this output folder. 
Here is an example of using outreg2:
	cd "E:\My Drive\Heal STATA Trainings\Training 3\output"
reg income age
outreg2 using training3.xls, se bracket
This will create and excel spreadsheet (.xls and not an .xlsx) with the main parts of the output. 
The great thing with this command, is we can create a table where each column represents a different regression. In the first part of this training, we estimated 6 different regressions. We can go to our do file and use outreg2 after each regression to create a table. 
When you do this, the first command will create the file. If the file already exists, you will need to use the option of replace. Then for each additional regression you want to output and include as an additional column, you will use the option append. 
The code will look something like this:
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To open you’re the excel file, there will be a link in the STATA output window. Just click on that. Or you can use file explorer to open the excel file. 
Note: make sure you close the excel file before you run the code again. Outreg2 cannot export to a file that is open on your browser. 




estout
The other way to create tables is to use estout. Here is a great tutorial on how to do that:
https://stats.idre.ucla.edu/stata/faq/how-can-i-use-estout-to-make-regression-tables-that-look-like-those-in-journal-articles/


Summary

This training showed how to estimate a regression and create tables to present the results. There are many different econometric models that you will estimate when working on research. Often times, it is your econometric model that will drive what you need out of the data. You might find that you need to clean your data in such a way to use non-linear variables (dummy and categorical dummy variables are an example), or you may need to log variables, and much, much more. 
As you read research by others, pay attention to their methods section. What models do they use and how can that help you with your model? Once you understand what you model is, the next challenge is to learn how to estimate that model in STATA. 
[bookmark: _GoBack]The application will give you a chance to practice estimating models and presenting results in a table. 
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- reg income age female married, absorb(race)

Linear regression, absorbing indicators Number of obs 117,200
F(3, 117197) 3698.67

Prob > F 0.0000

R-squared - 0.0

Adj R-squared 0.0087

Root MSE - s1701

income Coef.  std. Err. t  Plt]  [95% Conf. Interval]
age | 582.1820 11.30436  51.09 0.000  559.8502  604.5157
female | -19434.67 302.1769 -64.32 0.000  -20026.94  -18842.41
married | 1503599 327.1065  45.97 0.000  14394.87  15677.12
_cons | 1519158 503.1945  30.19 0.000  14205.32  16177.83
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. xtreg income age female married, fe

ixed-effects (within) regression Number of obs 117,200
Group variable: race Number of groups B
R-sq: Obs per group:
within = 0.0865 min = 269
between = 0.7082 avg = 13,03.2
overall = 0.0920 max 0,329
£(3,117197) - 3667
corr(u_i, Xb) = 0.1067 Prob > F - o.0000
income Coef.  std. Err. t  Plt]  [95% Conf. Interval]
age | 582.1820 11.30436  51.09 0.000  559.8502  604.5157
female | -19434.67 302.1769 -64.32 0.000  -20026.94  -18842.41
married | 1503599 327.1065  45.97 0.000  14394.87  15677.12
_cons | 1519158 503.1945  30.19 0.000  14205.32  16177.83
signau | 9862.6027
signae | 51701.32
rho | 03511209  (fraction of variance due to u_i)

- test that all u_i=o: F(8,

117197) = 109.28

Prob > F = 0.0000
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cd

:\My Drive\Heal STATA Trainings\Training 3\output™

reg incone agd
outreg? using trainingd.xls, se bracket replace

reg income age female married
outreg2 using training3.xls, se bracket append

tab race, gen(raceg)
reg income age female married raceg2-racegd
outreg2 using training3.xls, se bracket append

reg income age female married i.race
outreg2 using training3.xls, se bracket append

reg income age female married, absorb(race)
outreg2 using training3.xls, se bracket append

xtset race
xtreg income age female married, fe
outreg2 using training3.xls, se bracket append
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- reg income age
Source ss df MS  Number of obs 117,200

F(1, 117207) 4981.59

Model | 1.4172+13 1 1.4172e413  Prob > F 0.0000
Residusl | 3.3343e+14 117,207 2.8448e+09 R-squared 0.0408
Adj R-squared = 0.0408

Total | 3.4760e+14 117,208 2.9657e+09  Root MSE 53337
income Coef.  std. Err. t  Plt]  [95% Conf. Interval]

age | 775.0080 1098052  70.58 0.000  753.4873  796.5306

5211.875 493.7672  10.56 0.000  4244.099  6179.651
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- reg income age female married

Source ss df MS  Number of obs 117,200
F(3, 117205) = 3960.78

Model | 3.1997e+13 3 1.0666e+13 Prob > F 0.0000
Residusl | 3.1561e+14 117,205 2.6928e+09 R-squared 0.0920
Adj R-squared 0.0920

Total | 3.4760e+14 117,208 2.9657e+09  Root MSE 51892
income Coef.  std. Err. t  Plt]  [95% Conf. Interval]
age | s0.156a 1137272 s1.89  0.000 567.866  612.4467
female | -19435.05 303.2309 -64.09 0.000  -20029.38 -18840.73
married | 1631478 323.7379  50.40 0.000  15680.26  16949.3
_cons 14160.6 5022726  28.19 0.000  13176.15  15145.04
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- tab race

race [general version] Freq.  Percent cum.
white 90,329 77.07 77.07
black/negro 12,812 10.93 88.00
american indian or alaska native 1,303 111 89.11
chinese 1,505 1.28 50.39
japanese 284 0.24 s0.64
other asian or pacific islander 4,313 3.68 sa.32
other race, nec 4,189 3.57 57.89
two major races 2,205 1.88 99.77
three or more major races 269 0.23 100.00
Total 117,209 100.00
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reg income

age female married raceg2-racegd

Source ss df MS  Number of obs 117,200
F(11, 117197) = 1167.67

Model | 3.4333e+13 11 3.1212e412  Prob > F 0.0000
Residusl | 3.1327e+14 117,197 2.6730e+09 R-squared 0.0088
Adj R-squared 0.0087

Total | 3.4760e+14 117,208 2.9657e+09  Root MSE s1701
income Coef.  std. Err. t  Plt]  [95% Conf. Interval]
age | 521820 11.30436 0.000  550.8502  604.5157
female | -19434.67 302.1769 0.000  -20026.94 -18842.41
married | 15035.99  327.1065 0.000  14304.87  15677.12
raceg2 | -10285.42  494.399 0.000 -11254.43 -9316.402
racegs | -14437.74  1443.479 0.000  -17266.93  -11608.54
racegs | 9184.501 1344.288 0.000  659.718  11819.28
racegs | 13601.89  3073.008 ©0.000  7578.847  19624.94
racegs | 2272.982  807.419 0.005  690.450  3855.511
raceg? 13870 819.9233 0.000 -15477.03 -12262.96
racegs | -5805.652  1116.73 0.000 -7994.425 -3616.879
racegd | -5782.518 3157.746 0.067  -11971.65  406.6133
_cons | 16860.04 517.1339 0.000  15846.45  17873.61
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- reg income age female married i.race

Source ss df MS  Number of obs = 117,200
F(11, 117197) 167.67
Model | 3.4333e+13 11 3.1212e412  Prob > F 0.0000
Residusl | 3.1327e+14 117,197 2.6730e+09 R-squared 0.0088
Adj R-squared 0.0087
Total | 3.4760e+14 117,208 2.9657e+09  Root MSE - s

income Coef.  std. Err. t  Plt]  [95% Conf. Interval]

age | 582.1820 11.30436  51.09 0.000  559.8502  604.5157

female | -19434.67 302.1769 -64.32 0.000  -20026.94  -18842.41

married | 1503599 327.1065  45.97 0.000  14394.87  15677.12

black/negro | -10285.42  494.399 -20.80 0.000  -11254.43  -9316.402

american indian or alaska native | -14437.74 1443.479 -10.00 0.000  -17266.93 -11608.54

chinese ©9184.501 1344288  6.83 0.000 6549718  11819.28

Japanese 13601.89 3073.008  4.43 0.000  7578.847  19624.94

other asian or pacific islander 2272.982  807.419  2.82 0.005  690.454  3855.511

other race, nec 13870 819.9233 -16.92 0.000  -15477.03 -12262.96

two major races | -5805.652 111673  -5.0 0.000  -7994.425 -3616.879

three or more major races | -5782.518 3157.746  -1.83 0.067  -11971.65  406.6133

_cons | 16860.04 517.1330  32.60 0.000  15846.46  17873.61





