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A% Purpose of the Course

IFPRI

* The purpose of the course is to provide an introduction to Stata
e |tis very difficult to develop Stata skill from a course alone

* You are expected to continue to develop your Stata ability by yourself
with additional resources after the course

* This course does not presume deep background in computer and
statistical software

— Knowing Excel or SPSS will help, but is not necessary

e Stata syntax (the “grammar” of Stata language) can be difficult, and you
are not expected to memorize all the commands

— However, you need to know where to look and to understand what errors you
are making in order to avoid mistakes in the future

 Schedule of the course
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* Whatis Stata?
— A computer program that can be used for data analysis, data management, and graphics

— It has a wide application and can be used for household surveys, macroeconomic data, “big
data” (data derived from mass data-collecting activities), etc.

* What applications do you foresee using Stata in your own work?

* Why use Stata?

— Over Excel

* Excel is easier to use and good for quick graphing, but not as robust in terms of statistical analysis; also in
Excel many things have to be done manually (hard to apply broad rules) Stata also allows you to keep track
of your work

— Over SPSS

* While Stata’s capabilities are seen more at the advanced end, it is easier to get support for Stata, and more
widely used in academia

— OverR

* While R is free and accessible to the public, Stata is easier to learn and again, the community of users is
wider...for now




i@ Basic interface
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* Default display at program start

- ] [F———
" Stata/MP 14.0 lcn e e S
File Edit Data Graphics Statistics User Window Help
EH® e H-HE3E 00
Review T 2 x| ~ |Variables TAax
# Command rc - (R} Name Label
. f— / / / —"’ There are no items to show,
There are no items to show. /4 4 4 4 f Jf 14.0 Copyright 1985-2015 StataCorp LP
Statistics/Data Analysi= StataCorp
4905 Lakeway Drive
MP - Parallel Edition College S5tation, Texas 77845 USA =
800-5TATL-FC http://www.sStata.com
979-696-4600 statallstata.com
979-696-4601 (fax)
2789-user 2-core Stata network perpetual license:
Serial numbker: 501406200551 b
Licensed to: IFPRI
IFPRI
NHotes: "
4 ] r
DUsers\ APARK\Documents CAP NUM OVR 2




A Basic interface
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* Type sysuse auto
— Stata comes with example datasets that are used for examples

— Type sysuse dir to see other example datasets

File Edit Data Graphics Statistics User Window Help

FHd® &0 H- B3 00

T TR x| 979-696-4601 (fax) ~ |Variables T3X
# Command _rc Mame Label
2T79-user 2Z-core S5tata network perpetual license: make Make and Mod
1 sysuse auto Serial number: 501406200951 price Price
Licensed to: IFPRI mpg Mileage (mpag)
IFPRI rep7d Repair Record
] headroom Headroom (in.)|
Hotes: trunk Trunk space [c
1. Unicode is supported; see help unicode_advice. weight Weight [Ibs)
2. More than 2 billion observations are allowed; zee help obs_advice. length Length (in,
3. Maximum number of variables is set to 5000; see help set maxvar.
4. HNew update available; type -update all- - E turn Turn Circle {ft]
displacement Displacement |
sysuse auto gear_ratio Gear Ratio
(1978 Automobile Data) foreign Car type
i

14 3

CAP NUM OVR

O:\Users\APAREN\Documents
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Basic Interface Summary

(

Main Window
— Shows the result of your actions

Command Line

— Where you type in your actions
Variables

— Lists variables associated with the dataset
Review Window

— Tracks the commands you enter
Directory bar
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* Browser

— Offers traditional view of datasets

File Edit Data Graphics Statistics User Window Help

Fd®m do-uL- F-EFRE 00

Review TRx 979-696-4601 (fax) » |Variables TaX
# Command AC pang pane
2T79-user 2Z-core S5tata network perpetual license: make Make and Mod
1 sysuse auto : . i )
Serial number: 501406200951 price Price
Licensed to: IFPRI mpg Mileage (mpa)
IFPRI rep7s Repair Record
headroom Headroom (in.)|
Notes: trunk Trunk space [c
/ 1 Unicode iz supported; see help unicode advice. weight Weight (lbs.]
2 More than 2 billion observations are allowed; =zee help obs advice. | th L th fing
- £n en in.
3 Maximum number of variables is =set to 5000; see help Set_maxvar. ¢ g T gC' |
4 New update available; type -update all- E Hm urn Circle (ft.)
displacement Displacement |
sysuse auto gear_ratio Gear Ratio
(1978 Butomobile Data) foreign Car type
i

CAP NUM OVR

O:\Users\APAREN\Documents




A4 Data browser
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e Browser window

ile  Edit View Data Tools

FDataEditnr(Bmwse)—Iauto.dlz] — =& R
F

|Ed® an HEB T
make[1] [AMC Concord
(| -
make price mpg rep78 headroom trunk weight length turn displacement gear ratic foreign i |""’"al’IE ®
1 | AMC Concord 4,099 22 3 2.5 11 2,930 126 10 121 3.58 Domestic % Filter variables here
il o
2 IMC Pacer 1,749 17 3 3.0 1 3,350 173 10 258 2.53 Domestic hlams bl =
fl ¥ make Make and Model
3 AMC Spirit 3,799 22 . 3.0 12 2,640 168 35 121 3.08 Domestic . .
W price Price =
I 4 Buick Century 4,816 20 3 4.5 16 3,250 196 40 196 2.93 Domestic M mpg Mileage (mpg)
| 5 Buick Electra 7,827 15 4 4.0 20 4,080 222 43 350 2.41 Domestic M rep78 Repair Record 1978
& Buick LeSabre 5,788 18 3 1.0 21 3,670 212 13 231 2.73 Demestic W headroom Headroom (in)
) ) M trunk Trunk space (cu. ft.)
| 7 Buick opel 4,453 26 . 3.0 10 2,230 170 34 304 2.87 Domestic 7 weight Weight (Ibs.)
I & Buick Regal 5,189 20 3 2.0 18 3,280 200 42 1596 2.93 Domestic W length Length (in.) -
] [ 3
| 9 Buick Riviera 10,372 16 3 3.5 17 3,880 207 43 231 2.93 Deomestic l -
E’\u"ariables Snapshots
| 10 Buick Skylark 4,082 19 3 3.5 13 3,400 200 42 231 3.08 Domestic
i Properties 1
11 Cad. Deville 11,385 14 3 1.0 20 4,330 221 44 425 2.28 Deomestic .
i B Variables »
| 12 Cad. Eldorado 14,500 14 2 3.5 16 3,900 204 43 350 2.19 Deomestic Name make
|| 13 ced. seville 15,906 21 3 3.0 13 4,290 204 45 350 2.24 Domestic Label Make and Model
. Type strld
| 14 Chev. Chevette 3,299 29 3 2.5 ] 2,110 163 34 231 2.83 Domestic E
Format %-18s 3
| 15 Cchev. Impala 5,705 16 4 4.0 20 3,690 212 43 250 2.56 Domestic Value label
| 16 chev. Malibu 4,504 22 3 3.5 17 3,180 193 31 200 2.73 Domestic Motes
| Data -
17 Chev. Monte Carlo 5,104 22 2 2.0 16 3,220 200 41 200 2.73 Domestic e :
| Filename auto.dta
. ' - ' - abel utomobile Data
| 18 Chev. Monza 3,667 24 2 2.0 7 2,750 179 40 151 2.73 Domestic Label 1978 Automobile Dat
-
ol « | T ] ) 3 ‘Not_elsl - -
| Ready Length: 18 Vars: 12 Order: Dataset Obs: 74 Filter: Off Mode: Browse  CAP NUM
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Browser Window

- How many cars are listed there?

- What is the most expensive car that is listed?

- How many variables are listed?
Variables Tab in the Browser Window

- Can you read the label for “foreign?”

- Can you hide everything except for make and price?
From the main command window

- How can you call up the browser window?

- browse




A Basic File Management
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* dir — “directory,” shows all the files that are in the folder

— Can you find which folder it is currently in?
* pwd — “present working directory”

* Create a folder on Windows where you want all these training
files to be placed

* cd — “change directory,” changes the folder where you are
working from




i Basic syntax and mathematical operators
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e disp =display
— What happens when you type disp “Hello”
— What happens when you type disp “Hello” “
— What happens when you type disp hello?
— Use “” when you are describing string characters (text)
* Otherwise, Stata will think you are talking about variables
 Mathematical operators include: + -* / A ()
— What happens when you display 4
— What happens when you display 4 + 7
— How would you display (21-12)*3
(36+12)—42
(4 +2)

world”

— How would you display




A4 Basic data commands
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 describe - describes aspects of the data
— How would you describe only one variable, like “weight?”

list - lists all the data
How would you list one variable like “make?”
— How would you list two variables like “make” and “price?”
— Remember the distinction between list and list for variables

* summarize — summarizes the various data if they are numbers
— What is the average price of the cars listed?
— How much is the most expensive car?
— What happens if you want a summary of “make?”

tabulate — counts and tabulates data, also works with non-numeric data
— Now what happens if you want a tabulate of make?
— How many of these cars are foreign and domestic?




\@ | ogical operators
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e if —a logical operator that has many uses in Stata

* How would you get a list of all cars less than $12,0007?

* Logical Operators:
— Less than: <
— Greater than: >
— Less than or equal to: <=
— Greater than or equal to: >=
— Equals: ==
— Does not equal: !=




A Exercises
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* List only the makes of cars whose price is less than $5,000
 What is the average price of a Subaru?

— Remember how we treat string data
 What is the average price of cars whose mpg is 187.

— How many cars are there?

— You can also use count to get this information
 What is the average price of a foreign car? Domestic car?

— Hint: There is some data that shows up as text, but is actually numbers
* Tab , holabel to see what the code is

 How would you make a list of all cars that are not a Subaru?

 What if we want a list of cars whose weight is between 1000 and 2000 pounds?




b “

A% | ogical operators: “and,
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.+ &
*

If we want the name of the car whose weight is between 1000 and 2000
pounds...

— list make if weight > 1000 & weight < 2000
— What if we also wanted weight listed with their name?

If we want a list of cars and their mileage per gallon (mpg) whose mpg is
less than 20 or over 30...

— list make if mpg < 20 | mpg > 30
— Using the count function, how many cars is this?




A Homework Assignment
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* Use gnp96.dta, a dataset showing GNP of an unknown country

over time
— sysuse gnp96.dta, clear

Using any method, how many observations are there?
What are the names of the two variables?
What is the meaning of the second variable? (Name of the label)

What is the average figure of the GNP over the various
observations?

= W




i Contact information
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* Dr. Kamiljon Akramov
— (k.akramov@cgiar.org)

* Jarilkasin llyasov

— (j.ilyasov@cgiar.org)
* Allen Park

— (a.park@cgiar.org)
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i Review of Day 1
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e Basic interface

 Mathematical operators
 Data commands (describe, summarize, tabulate, list)
* Basic logical operators (and, or)




% Preview of Day 2
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* File management

* Help resources
* Variable management




% Quick Note: Dummy Variables
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 What is the average price of a domestic car?

— There was no variable called “domestic,” only “foreign”

e Dummy variables are used to describe binary data
—1lor0

* |f we had a binary variable named:
— Left, what does left == 0 mean”?
— Male, what does male == 0 mean?
— Big, what does big == 1 mean?




% Quick Note: Value Labels for Coded Data
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e Remember that some data is coded as a number, but when
you tab it, it comes out as a description

— This is because there is a value label (we will go over this later)

 numlabel, add — allows you to avoid this confusion
— Type this and then tabulate foreign again

* How do you think we can undo what we just did?

— numlabel, remove




% Quick Note: Review of Data and Logic

(

The five files are part of one survey done in Tajikistan:
household (general household information), hhmembers (list
of family members), food (food consumption information),
agri (agricultural information), migration (migration)

Open the household file

Look at a description of the dataset




% Quick Note: Review of Data and Logic
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 What is the average household size of the members in our
sample?

* Can you add labels to data that has been coded as a number?
e Can you tabulate the number of households in each district?
 What is the average household size in Yovon district?

e Can you list the household IDs in the smallest district?

* Can you compare the average household size for urban and
rural households?

° sum . detail — shows summarize in more detail




¥ File management: Saving
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* sysuse auto, clear - we have not made any major changes to
the file yet, but let us save a version of this data

* Type save training.dta to save the file

* Look at the directory bar in the bottom-left corner, this is the
folder your file will be saved to

— Using Windows, look up the location of the file you just created




% File management: Loading
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* Type clear to clean the memory

— What happened?
— cls to clear the main window

* To load the file we are using, type use training.dta to recover
the file

— use loads files




¥ File management: Saving
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* Type drop foreign to get rid of the “foreign” variable
— What happened?

* Now try to save the file again with the name “training.dta”
— What happened?

* You need to use the, replace option if the file already exists
— save training.dta, replace

— In fact, this is a good practice even when saving for the first time, just to
be save

 What happens when you save it as “trainingl.dta?”
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File management: .csv files

(

.csv files are a common way to store data

These are very simple files that can be saved either in excel or
even a text file

export delimited using [filename], replace
import delimited using [filename], replace

We will skip a detailed explanation about this type of file
because the next type of file is even more common




\% File management: Excel files
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* Files can be moved between Excel and Stata easily

* Type clear and then go to the Data Editor

File Edit Data Graphics Statisics User Window Help

Fd® - H-HRE O

Review TR X| 74. | Volwo 260 » |Variables TRx
# Command rc |t Mame Label

1. sysuse auto . 1list make, str There are no items to show.

1. list option str incorrectly specified

1.. listc 111 [F1E8k

1.. list, c . clear

1. list make, ¢

1. listmake,ab 198 | O

1.. list make ab 111 . [

1. list make (ab) 111 =

1.. list make, ab(4)

L et make s 18 —

1. clear EI

1.. clear i o m " ,
D:\Users\APARK\Documen ts CAP NUM OVR




\% File management: Excel files
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* In the data editor, make a random table

— Generally, you should not use the data editor to make changes without
tracking what you do

File Edit View Data Tools

wvard[&]

warl var? (1 real change made)

Meat fuantity

. replace var2 = "350" in 3
Beef 105
(1 real change made)

Poultry 3350

O PR % T

Fish 430 . replace wvar2 = "430" in 4
(1 real change made)

— Notice, though that Stata does anything you do and records it as
commands




\% File management: Excel files
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* |f we want to save this as an Excel file, use the following
command:

e export excel using [filename] , replace

— Here | will call it exportexample.xlsx

e export excel using exportexample.xlsx, replace
— The “ replace” makes sure that your file will replace any file already existing

* |f saving to Excel is called export excel, what do you think is
the command for loading from Excel?

* import excel using [filename] , clear
— clear and then try to import your file that you just created




\% File management: Excel files
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* |s there anything problematic about how our data was exported
and imported?

4 B

Meat fmantity

Beef 1035

Poultry 330

N U X Ty =

Fish 430

e Stata thinks that “meat” and “poultry” are entries under variables
A and B

— How can we re-import this Excel file so that “meat” and “poultry” are the
variable names, rather than as entries?

— import excel using exportexample.xlsx, replace firstrow
e adding “firstrow” here, makes the first row the variable name




A% Using Help Functions
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 There is no need to memorize all these options for every

command
— You will get used to them when you use them over and over

* However, it is important to know where to look if you need
help!

import excel options Description

sheet ( "shestnam=") Excel worksheet to load

cellrange | [start] [:=ndl) Excel cell range to load

firstrow treat first row of Excel data as wvariable names

caze (preserve | lower |opper) preserve the case (the default) or read wariable names as lowercase oOr upper
using firstrow

allstring import all Excel data as strings

clear replace data in memory
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* |n Stata, finding help is easy

P Stata/MP 14.
File Edit Data Graphics Statistics User Window  Help

Sad®m g H-2H3 EH 00

| Review T # x| [204s. 4817
# Command rc |~ |2043. 2708

2050. 943
76 sysuse dir 2998 . 1767
77 sysuse nlswgE, cl... 2239. 2266

* |f you need help with any command name, just type:
— help (command name)

. clear all |
. clear al a3
help tab

. help list help |is!

. Clear

. hE‘Ip list = ¥l | T

Ul mert ATFADEY Mmm v mmdbe

R e e i




A% Using Help Functions
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[ ] [ ] [ ] [ ] [ ]
* While accessing help is easy, sometimes understanding the
)
help itself is difficult
Title
[D] list — List wvalues of variables
Syntax
list [warlist] [if] [in] [, options]
flist i=s equivalent to list with the fast option.

options De=scription

Main
COMpress compress width of columns in both table and display formats
NoConNpress use display format of each wvariakble
fast synonym for nocompress; no delay in output of large datasets
abbreviate (#) abbreviate wvariable names to # display columns; default is ab(8)
string(#) truncate string wariables to # display columns
noobs do not list observation numbers
fvall display all lewvels of factor wvariables

Options
table force takle formac
display force display format
header display wvariable header once; default is table mode
noheader suppress variable header
header (§) display wvariable header every # lines




Title

[D] list — List values of variables

Syntax
list [varlist] [if] [in] [, options]

flist is eguivalent to list with the fast option.

options Description
Main
CONPTEss compress width of columns in both table and display formats
nocompress use display format of each variable
fast synonym for nocompress; no delay in output of large datasets
abbreviate (§) abbreviate variable names to § display columns; default iz ab(8)
string(#) truncate string variables to # display columns
nochs do not list observation numbers
fvall display all levels of factor variables
Cptions
table force table format
display force display format
header display variable header once; default is table mode
noheader suppress variable header
header () display variable header every # lines

The underlined part here (list), just
means that instead of typing out list, you
can just write |
Anything inside [brackets] is optional
varlist means variable name
if means you can customize the
information request with logical
expressions (e.g. “list countries if they
have more than 3 million people”)
in allows you to call up specific rows (e.g.
list price in 10 = “list the price in row 10”
, options — don’t actually type options

* After typing the, you can use any of

the options listed in the options list




A4 More Stata Resources
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e http://www.stata.com/links

* http://www.stata.com/support

* http://www.ats.ucla.edu/stat/stata — University of California,
0os Angeles Stata course (very comprehensive)

* http://data.princeton.edu/stata — Princeton University (more
0asic)



http://www.stata.com/links
http://www.stata.com/support
http://www.ats.ucla.edu/stat/stata
http://data.princeton.edu/stata

A Review: Basic Data Commands
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e Let’s use the cars dataset again:

e codebook —is another good command to use when first
looking at a dataset
— To look at one variable at a time type codebook variable
— What is the median price of a car in this sample?
— What is the mean price of a car?

* Now try finding this information with summary and tabulate

— Why does this not work with tabulate?
 What is tabulate better for?




A Review: Basic Data Commands
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e tabulate can also do cross-tabulation, instead of counting just
one variable, it can count two at once

— What if you wanted to compare repair records (rep78) of foreign
and domestic cars?

* tabulate rep78 foreign

. tab foreign repT8

Eepair Record 1378
Car type 1 2 3 4 5 Total

Domestic 2 8 27 9 2 48
Foreign ] ] 3 9 9 21

Total 2 & 30 18 11 69




@ \/ariables
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e Variables are the basis for most analysis done through Stata

 We have learned how to display information using variables
so far

* Now we will work on manipulating variables

* Refresh to the original auto dataset, by sysuse auto, clear




% Manipulating Variables: Drop
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* drop — used for deleting variables and objects within variables
— Can be used “vertically” and “horizontally”
— How can we drop the foreign variable?
* drop foreign
— Now, drop weight and length
e drop weight length
— What if we wanted to delete all foreign cars? (a “horizontal” delete)
 drop if foreign ==

— Remember in Stata, when you want to say “equal” you need the double = sign




% Manipulating Variables: Keep

IFPRI

P
* Refresh the dataset by typing sysuse auto, clear

* keep — works the same way as drop but in reverse

— Let’s keep only the car’s make, price, and car type
* Keep make price foreign
— How would we keep only domestic cars?

* Keep if foreign ==

— Usually for dummy variables (where the value is 0 or 1), 1 means “yes” and O means
o ”
no




@ \/ariables
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e Let’s use a different data set this time

— Sysuse census

 What happened when you tried this?
— You need to clear the data first if you are moving between different data sets
» Either use clear and then sysuse census...
» Or type sysuse census, clear to do the same thing

e Just for review...
— Can you describe the dataset?
— Count how many states there are?
— What is the average population of the states?

— Tabulate the states that are in each region?
* How many states are in the South region?




% Manipulating Variables: Generate
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e generate — command allows us to create new variables

— We want to know the percentage of adult (> 18 years) population for each state

* Generate adultpop = pop18p / pop
— What we did was to create the percentage by dividing the population of adults by the total population

* This is why we use == for equal in logical expressions: in Stata the single =
is used to assign values to a variable

— When we see generate adultpop = pop18p / pop,

* We mean “generate a variable named adultpop whose value will be assigned pop18p
divided by pop”

— Be careful of confusing = and ==

— Always remember to specify the name of the variable you want to create after
generate!
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Manipulating Variables: Generate
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Let’s generate a variable named USA that shows “1” for all states that are in the U.S. (hint:
all these states are in the U.S.)

— generate USA=1
* This command assigns “1” to every single entry in the variable USA

Quick review: what is the average adult population in our sample?

— sum pop18p
Can you create a variable named child that shows the total population of children (0-17
years old)

— generate child = poplt5 + pop5_17

Let’s create a new variable named above that shows states that are above the average
adult population share, how?

— generate above if adultpop > 0.71 (????)

* What’s missing?

* We need to assign a value to “above”... otherwise, what would appear in the column?
— The correct syntax is generate above = 1 if adultpop > 0.71

* It does not necessary have to be 1, you can really put anything there




% Manipulating Variables: Generate
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e Let’s browse our dataset and specifically state and above variables

— Browse state above
* Does anything look strange in the above variable here?

* You can leave it like this, but will have trouble calculating standard
deviation and other statistics in this manner

— It is better to recode the . (which in Stata means “blank”) as a zero
instead

 How do you think we would do this?

— generate above = 0 if above ==. (“if above equals blank”)
* Not quite!




% Manipulating Variables: Replace
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* replace — command that changes existing variables

— you can only use generate once on a variable

* Soin this example, you would need to do replace above = 0 if
above ==
— “Replace the value of above as zero if above equals blank”

* replace works very similarly to generate in terms of calculations

— We want to change adultpop from a decimal to a percent (so 0.71 would
read 71.0 instead), how would we do that?

* replace adultpop = adultpop * 100




A% Manipulating Variables: Review Exercises
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 Type sysuse census, clear to reset the dataset
* List the names of the states and their state abbreviation
 What is the mean urban population in the states?

 What is the median urban population in the states?
— Hint, use the, detail option

 Generate a variable called poprural, or the rural population, by taking the difference
between total population and urban population

 Generate a variable called perrural, which is the percentage of rural population in a state
* What is the mean percentage of rural population?

 Generate a variable called aboverural, and assign 1 to all those states where the
percentage of rural population is higher than the mean

* Now make sure that, you replace all the blanks with Os in aboverural
e Summarize aboverural
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Day 3: Homework Review from Day 2

(

ID Hhsize District

1 4 18
2 3 22
3 6 22

household.dta

ID memberid Age
1 40
39

»

65
59
30

NNNPR R R
WNNEFEPDMNWNPR
N

hhmembers.dta

wWw N -

item
potato
rice
meat
milk
potato
rice
meat
milk

o

NNMNNDNDNPFP P PP

food.dta

tractor
0
0
1

agri.dta

ID  Months City
1 12 1. Moscow
1 0
1 0
1 0 :
2 3 2. St. Petersburg
2 0
2 0

migrant.dta

Compare:
household vs. hhmembers

household/hhmembers vs. food
food vs. agri

migrant vs. hhmembers




i Recoding Variables
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 Look at household.dta

 Tabulate a03b

 What if we wanted to change the coding from Urban 1 Rural
2, to Urban 1 Rural 0?

* recode (variable) (old value = new value)
— recode a03b (2 = 0)

» “Recode the values in variable a03b that are 2 and change them to 0”




¥ Recoding Variables
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* After recoding the variables, tabulate them again

* Does anything seem problematic?

— You see “1. Urban and 0”
* After rural was re-coded to O, the labels didn’t change with it
* You need to also change the label value




¥ \/ariables Manager
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e Although there are ways to accomplish this by using the
command line, we can change value labels in the Variables
Manager

File Edit Data Graphics Statistics Uger Window Help

FH® S0 - 5HE B o0

Review T 7 x| [Notes: ~ | Variables TR X
# Command rc 1. Unicode is supported; see help unicode advice. Mame Label il
2. More than 2 billion observations are allowed; see help c state state
1 SysuUse Census 3. Maximum number of wvariables is set to 50007 =see help set state? Two-letter state abbreviation
4. New update available; type -update all- region Census region
W, pop Population
SYsuse census poplts Pop, < 5 year
(1980 Census data by state) pap5_ 17 Pop, 5 to 17 years =
poplip Pop, 13 and older
B pop&5p Pop, 65 and older
e popurban Urban population
medage Median age
— ned Medenage 1
marriage Mumber of marriages
divorce MNumber of divorces T
4| ] |
D:vUsers\ APARENDocuments CAP NUM OVR
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* Highlight aO3b, what do you see?
'] Variables Manager We’'ll get a little more into the other things in a bit, but here
Filter variables here we are concerned with the value label
Drag a column header here to group by that column. \ « U
# Marne Label Type Format \ Value label Motes Nam;}:
id D double  %10.0g 20
hhsize Mumber of househeld me..  long %1009 Label:
303 Village double  %430g 3 Urban =1
al3b Urban =1 double 2:10.0g AD3B Type:
all5 District double %14.0qg ADS double
al7 Household head type double %122.0g ADT Format:
I7&!&.!{@ Creabts
Valug label:
AO3B - Manage...
Motes: f
" Mo notes Manage...
| I"~ESEt/ | Apply |
. | Click here to manage
4 }
Ready Vare 6 CAP NUM .z
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* This is where you can edit the values attributed to each code

* Highlight the value label you want to edit and click edit label

Value labels Create label |

AD3B Edit label

-
AO7 brop
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* Highlight the value you want to change, then enter what you

want to change it to in the two boxes (value and label) on the

Edit label | 28
I Label name:
| AO03B
||

Value Label Value:

0 0. Rural 0

1 1. Urban Label:

0. Rural

I[New][Delete] | Modify

Maote: Changes are not applied to the dataset until you dick Ok,

ok | [ cancel |
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* Close out of the Variables Manager box as well

— What do you see written in the main window?

. label define AO3B 1 "1. Urban" 0 "0O. Rural", replace

* |n Stata, any action you take using the windows and boxes can be

translated into a command
— This is actually a good way to learn how to use new functions

* |nstead of going to the variables manager, you could have just
typed the above command
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e Let’s fix the label of the variable a03b so it has more
information about rural

— Label variable a03b “Urban =1 Rural = 0”, replace

a3 - Stata/MP 14.0 - D:\Users\APARK\Desktophtraininghtraining\h

File Edit Data Graphics Statistics User Window Help

Ed® Eol-i- 222 E 00
Review T#X/["do "D:\TEMP\STD1g0000QQ . | Veribles 17
# Command _rc * Mame Label
pp . . . id D
1..‘C|D D.\TEMP\STDIQDDDDODII‘HP \ 51233 = tOta-l (J-d) r ] hhsize MNumber of household memb)
1. do "DATEM.. a03 Village
1. br al3b Urban=1
. ' ) a0s District
L. do "DATEM.. end of do-file a07 Household head type
1. br
1. do "DATEM.. . drop size3
1. br
1. do "DATEM.. . do "D:\TEMP\STD1g000000."
1. br
1. do "DATEM... - - . . e
1. br -
LdoDNEM. |2 —
1.. egen oldest...
L. br -  F—— »
Mllsers\V APARK\ Nesktnnitrainina training CAP MNIIM OVE &
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e Turn a03b to “urban”

— Use rename a03b urban
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[ — =
s 1 —— W [l
File Edit Data Graphics Statistics User Window Help |
|Fd® E - - HEE 0O
T2 x| ~ | Variables T A x|
Ic (R) | MName Label
. "'r— / —"'r / —"'r There are no items to show.
no items to show. ) S / J / ) ) 14.0 Copyright 1985-2015 StataCorp I
Stati=stics/Data Analysis StataCorp
43905 Lakeway Drive A
MP - Parallel Edition College Station, Texas 77845 oz~
B00-5TA4TRA-PC http: / Swnr .
979-6%6-4600 statal@stats
9789-6%6-4601 (fa=x)
278-user 2-core S5tata network perpetual license: T
l Serial number: 501406200851
Licensed to: IFPEI
IFPRI
-
i Cemmand ’?|
« [ttty ;
D Users\ APARKNDocuments CAP NUM OVRE
Lo ¥
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* This should open the do-file editor

File Edit Wiew Project Tools

NEH® | B B9« 2F.8 85

Untitledl.do > -
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* Until now, we have been entering commands into the

command line only, which is fine

* However, we want to track what we are doing and repeat our
steps in the future, it is better to use a do file
— This also helps share your steps with other researchers

* Looking at other do files also is useful in learning Stata

— No need to discover codes yourself, if you can look at existing work
by others
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e Syntax of a do file mirrors what you will put in the command
line as we have been doing

* Hit return multiple times

-
Do-file T - i - [‘:' = 22 J

ile ct ools
DEH® @ s a@B9e 7.8 85 ;

-
|
2
ils |
4 |
3 N
|

e Each number identifies a command line
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File Edit WView Project Tools
DEH® A @9 278 85

use household, clear

rename al3b urban

recode urban (2=0)

label defime AQ3EB 1 "1. Urban™ 0 "0. Rural"™, replace
label wvar urban "Urban = 1 Eural = OV

1
2
3
4
2
6
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* You can use // or * to the left of any text in order to have the
program ignore it when running

5 gen poprural = pop — popurban //I'm writing note
6 gen perrural = poprural/pop // urhoiaufhoiha

* This is useful if you need to explain your code or create notes
for yourself

File Edit Wiew Project Teols
D™ 4 xa®9e 3.8 85
ntitledl.do* X

vsuse cen
list state stated
sum popurban
sum popurban
gen poprur opurban //
en perrur rural/p S a
um perrur
aboveru errura
lace ab ra aboveru == —
A
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(

e Several ways to handle this:

— 1. Click thisbox __——

—2.Ctrl+ D

Do-file Editor - Unti

File Edit View Project Tools

D™ 48 x @ 9 2% 8 £

1 *Allen Park

2 *Stata Training Program Nowv. 14{

&

g sysuse census, clear

3 list =tate statel

6 sum popurban

7 sum popurban, detail

8 gen poprural = pop - popurban //I'm writing notes
= gen perrural = poprural/pop // urhoiaufhoiha
10 sum perrural

11 gen aboverural = 1 if perrural > 0.33

12 replace aboverural = 0 if aboverural == .

13 sum aboverural

1'| - - § o -

— 3. Also you can run certain lines by themselves, by highlighting
them and then pressing Ctrl+D

sum popurban

7 IEll:lIll popurban, detail
8 gen poprural = pop — popurban f//I'm writing notes
0 rman narraral = nonrnral free S nrhad s fRadha
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* They will be stored as a .do file

B AULbUsLY Remittances comparson.do 33L7AUL0 2015 P stata Lo-tile
% 20160330 Migrants comparison.do 4/1/201611:38 AM  Stata Do-file
% 20160331 Remittances Comparison with Hire counts.do 47172016 11:38 AM Stata Do-file
% 20160421 Migration Destinations and Outcomes.do 472172016 4:47 PM Stata Do-file
% 20160517 Migration Counts to Russian Cities.do 6/23/2016 1:53 PM Stata Do-file
[l o . _ _ . e —— _ — —_

 They save and open like any other file in most programs
— Go to File in the Do File Editor
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Do files capture the commands you use to run a dataset

Log files capture what you see on the screen

Insert log using training before the start of the do file

Insert log close at the end of your work to stop capturing
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* For this next section, let’s use the dataset for census

* Tabulate the region variable

— Do the names of the regions look strange?

* |deally we would like these regions to be standardized
— NE should be “Northeast” and N Cntrl should be “North Central”

e How can we accomplish this?

— What happens when we try to use replace?
* replace region = “Northeast” if region == “NE”

 Why didn’t this work?
— It’s because even though we see the different categories as text/words, the actual data has been encoded
as numbers

— What we are actually seeing here is the label that has been assigned to each variable

* Type tab region, nolabel
— This, nolabel option allows us to see the data without the label that makes us see the data as words
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e Describe the variables in the dataset, how?

 Under “storage type,” you see a number of different options

— str2, strl4 — these are string variables, text/words/numbers that act as
non-mathematical data, the number to the right shows how many
characters are allowed there

— int — this is integer data
— float — this is numerical data that can have many decimal places
— long — the same idea as float, but not as many spaces

 Why is this important?

— Each variable can only be one type at a time; you cannot have string data
and integer data in the same variable, etc.
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 We are going to jump to working with multiple Stata files

— Two functions append and merge take two Stata files and combine
them

e append —is like adding rows to the bottom of the dataset,
with the same variables

* merge —is like adding columns, with the same amount of
observations
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Country
Tajikistan
Uzbekistan

Country Capital
Eazakhstan Astana
Eyrgyzstan Bizhkek
Zzerbaijan Baku
Georgia Thili=i

Capital B&Area
Dushanbe
Tashkent
Turkmeni=stan Ashgabat

Country Code

142000 952
448378 998
451210 553
Lrea Country Code
2724500 7
135551 956
86600 554
63700 955

Country
Tajiki=stan
Uzbekistan
Turkmenistan
Eazakhstan
Eyrgyestan
Zzerbaljan

Georgia

Capital Area

Duszhanke 142000
Tashkent 448578
Ashgakat | 4951210

L=tana 2724900
Eishkek 195551
Baku 8ec00
Thilisi e9700

Country Code
852

958

553

~

5596

994

855
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e Before starting our appending lesson, we need to prepare our

dataset, type the following in your do files:

sysuse auto, clear Can you explain what we are doing here?
keep 1f foreign == 0O * We are taking the auto dataset
zave domestic, replace * Splitting the car data into foreign and domestic

* Saving the data in separate files
zysuse auto, clear

keep 1f foreign == 1
zave foreign, replace

W =] ay N s L k)2

clear
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/Make ....... Foreign\
Honda ... 1
Toyota ... 1
1 sysuse auto, clear Ford .. 0 4
2 ]'[EEP' if fnreign == 0 Chevrolet ... 0 auto.ata
- BMW . 1
3 save domestic, replace
4 )
= gysuse auto, clear Make ... Foreign
,E ]‘[EEP if fﬂreig-_n_ —_— 1 Ford ... 0 domestic.dta
7 save foreign, replace Chevrolet |..... 0
E \ ..................... J
9 clear
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/Make ....... Foreign\
Honda ... 1
Toyota ... 1
1 sysuse auto, clear Ford .. 0 4
) ]‘[EE]_:I' if fl:lI'EigIl == [ Chevrolet ... 0 auto.ata
; BMW 1
3 save domestic, replace
: N y
= gysuse auto, clear Make ... Foreign
& keep 1f foreign == 1 Ford ~ lewe 0 domestic.dta
Ch let . 0
7 save foreign, replace SVEOLE
a8
9 clear 4 Make ... Foreign )
Honda ... 1
Toyota ... 1
BMW . 1 foreign.dta
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e use — this command is used to load Stata files

 Let’s load domestic.dta

— Use domestic.dta, clear

— Examine the dataset
e Using either browse or list

Make ... Foreign
Ford ... 0
Chevrolet ... 0
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e append using foreign.dta
— Remember the syntax append using filename

* browse your data and see if everything turned out OK
e Can you start with foreign.dta and append domestic.dta to it?

 What happens if the two datasets have different variable?

— Drop one of the variables, price, in foreign and see what happens when
you append it with domestic

— Review: how many blanks are there for price?
e count if price ==.
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-

Country

~

Capital Area

J

Country Code

Bk
:

Tajiki=tan Duzhanbe 142000 552
Uzbekistan Tashkent | 448578 S58
Turkmenistan |Ashgabat 451210
Fazakhs=stan L=tana 2724500
Eyrgyz=tan Eizhkek 155551 556
Zzerbaijan Baku 86600 554
\Eecrgia ) Thili=i 69700 555
(rCountry i\ Capital Area
Tajikistan Dushanbe 142000
Uzbeki=stan Tashkent 448578
Turkmenistan| Zshgabat 451210
Eazakhstan L=stana 2724500
Eyrgyzstan Bishkek 155551
Lrerbaijan EBaku 8600
Georgia Thilisi 63700

-

\_

Country Code Code

552 TJE
S58 UAB
553 TEM

T ERZA
5596 EGZ
554 RAE
555 GEC

Country ode
Tajikistan JE
Uzbekistan ZEB
Turkmenistan TEM
Earzakhstan 2
Eyrgyestan G
Lrerbaijan ZE
Georgila EC

Flag
Tricolor
Tricolor
Green
Blue

Red
Tricolor
White

Flag
Tricolor
Tricolor
Green
Elue

Red
Tricolor
White
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* merge is a little more complicated than append

 Merging is more common than appending

— Important uses in joining two different datasets together
* For example with country level data

* There are three different merges that we will use
— merge 1:1 — a one-to-one merge
— merge 1:m — a one-to-many merge
— merge m:1 — a many-to-one merge

If this does not make sense now, wait for the next slides
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é ) 4 )
Country Capital Area Country Code Country Code Flag
Tajikistan | Dushanbe 142000 552 Tajikistan | TJK Tricoleor
Uzbekistan Tashkent 448578 558 Uzbekistan UZE Tricoloxr
Turkmenistan| Ashgabat 451210 553 Turkmenistap TEM Green
Fazakhstan Lstana 2724500 7 Fazakhstan RLZ Blue
Eyrgyzstan Bishkek 193551 596 Eyrgyzstan FGa Red
nzerbaijan | Baku 86600 9594 Lzerbaijan | RZE Tricolor
Georgia Thilisi £95700 555 Georgia GEQ White
1§ J - J
(’»Country ﬂ\ Capital Area Country Code Code Flag
Tajikistan Dushanbe 142000 552 TJIE Tricolor
Uzbeki=stan Tashkent 448578 958 UZEB Tricolor
Turkmenistan| Ashgabat 451210 553 TEM Green
Eazakhstan L=ztana 2724500 T ERA Blue
Eyrgyzstan Bishkek 159551 S5%¢ EG2 Red
Lzerbaijan Baku 86600 554 LRE Tricolor
Georgia Thilis=si 63700 955 GEC White
- J
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e duplicates list (variable name)

— If we want to see if there are any ID numbers that are repeated in a
dataset we would use duplicates list id

* |f you are doing a 1:1 merge, you need to make sure that
there are no repeats in the linking variable

— You can have repeats in other variables but not the linking variable




A7

IFPRI

Merge 1.:m

-

* merge 1:m — when the linking variable in the master dataset
does not repeat, but it does in the using dataset

Country Capital Area

Tajikistan Dushanbe 142000
Uzbekistan Tashkent 448978
Turkmenistan |Ashgabat 491210

master

Country Code

992
998
993

142000
142000
142000
448978
448978
448978
491210
491210
491210

Country Capital Area
Tajikistan Dushanbe
Tajikistan Dushanbe
Tajikistan Dushanbe
Uzbekistan Tashkent
Uzbekistan Tashkent
Uzbekistan Tashkent
Turkmenistan JAshgabat
Turkmenistan JAshgabat
\}Mrkmenista&)Ashgabat

6ountry \
Tajikistan
Tajikistan
Tajikistan
Uzbekistan
Uzbekistan
Uzbekistan
Turkmenistan
Turkmenistan

\lurkmenistan/

Country Code City
992 Khujand
992 Qurghonteppa
992 Dushanbe
998 Samarkand
998 Bukhara
998 Tashkent
993 Mary
993 Turkmenabat
993 Ashgabat

City

Khujand

Qurghonteppa

Dushanbe

Samarkand using
Bukhara

Tashkent

Mary

Turkmenabat

Ashgabat
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* merge m:1 — when the linking variable in the master dataset
repeats, but does not in the using dataset

6ountry \ City

Tajikistan Khujand Country Capital Area Country Code

Tajikistan Qurghonteppa Tajikistan Dushanbe 142000 992

Tajikistan Dushanbe Uzbekistan Tashkent 448978 998

Uzbekistan Samarkand Turkmenistan |Ashgabat 491210 993
master Uzbekistan Bukhara

Uzbekistan Tashkent using

Turkmenistan [Mary

Turkmenistan |[Turkmenabat

\lurkmenistan/Ashgabat

Country Capital Area Country Code City
Tajikistan Dushanbe 142000 992 Khujand
Tajikistan Dushanbe 142000 992 Qurghonteppa
Tajikistan Dushanbe 142000 992 Dushanbe
Uzbekistan Tashkent 448978 998 Samarkand
Uzbekistan Tashkent 448978 998 Bukhara
Uzbekistan Tashkent 448978 998 Tashkent
Turkmenistan JAshgabat 491210 993 Mary
Turkmenistan JAshgabat 491210 993 Turkmenabat
\}Mrkmenista&)Ashgabat 491210 993 Ashgabat
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e Let’s link our household data with agricultural data

— Maybe we are interested in household size and agricultural property
ownership

e Start with household.dta, load the file

* merge 1:1 id using agri.dta

— “merge one-one through the id variable with agri.dta”
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* This is our resulting table
Out of our 2000 households, 2000 were matched

merge l:1 id using agri

Result # of obs.
not matched 0
matched 2,000

Browse the data to see what happened
Let’s try another example...

(_ merge==3)
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* To perform a merge, first you need to load one of the two
files to merge: here let’s start with migrant.dta

* merge 1:1 id using hhmembers.dta

— “merge one-one through the id variable with hhmembers.dta”

 What happened?

variable i1d does not uniquely identify observations in the master data
r(459) ;
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* Our problem was that we asked Stata to merge
hhmembers.dta and migrant.dta using only id

id memberid e02 id memberid
1 1 1 2. Femzle 1 1 1
2 1 2 1. Male 2 1 2
3 1 3 2. Femzle 3 1 3
4 1 4 1. Male 4 1 4
3 1 5 2. Female = 1 5
] 2 1 2. Female & 2 1
T 2 2 1. Male 7 2 2
g 2 3 2. Female g8 2 3
g9 2 4 2. Female 8 2 4
10 2 5 2. Female 10 2 5
11 2 & 2. Female 11 2 &
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* merge 1:1 id memberid using hhmembers.dta

— “merge one-one through the id and memberid variables with
hhmembers.dta”

Result # of obs.
not matched 33
from master 29 ( merge==1)
from using 4 ( merge==2)
matched 16,307 ( merge==3)

— 16307 individuals were matched

— 33 were not matched — this can happen for many different reasons
e 29 from master (migrant)
* 4 from using (hhmembers)
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e What if wanted to delete the ones that were not matched?

— Use your own judgment whether to delete, there is no rule that says you
have to delete; in this dataset, there was a mistake during the survey

* Avariable called _merge is created after every merge

Result # of obs.
not matched 33
from master 29 ( merge==1)
from using 4 ( merge==2)
matched 16,307 ( merge==3)

 browse _merge

 How can we drop the 33 observations that weren’t matched?
— drop if _merge == 1 or drop if _merge I=3




A7

IFPRI

Merge 1.:m

-

* merge 1:m — when the linking variable in the master dataset
does not repeat, but it does in the using dataset

Country Capital Area

Tajikistan Dushanbe 142000
Uzbekistan Tashkent 448978
Turkmenistan |Ashgabat 491210

master

Country Code

992
998
993

142000
142000
142000
448978
448978
448978
491210
491210
491210

Country Capital Area
Tajikistan Dushanbe
Tajikistan Dushanbe
Tajikistan Dushanbe
Uzbekistan Tashkent
Uzbekistan Tashkent
Uzbekistan Tashkent
Turkmenistan JAshgabat
Turkmenistan JAshgabat
\}Mrkmenista&)Ashgabat

6ountry \
Tajikistan
Tajikistan
Tajikistan
Uzbekistan
Uzbekistan
Uzbekistan
Turkmenistan
Turkmenistan

\lurkmenistan/

Country Code City
992 Khujand
992 Qurghonteppa
992 Dushanbe
998 Samarkand
998 Bukhara
998 Tashkent
993 Mary
993 Turkmenabat
993 Ashgabat

City

Khujand

Qurghonteppa

Dushanbe

Samarkand using
Bukhara

Tashkent

Mary

Turkmenabat

Ashgabat
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* Consider our datasets: where can we perform a 1:m merge?

D Hhsize District ID item unit
1 4 18 1 potato kg
2 3 22 1 rice kg
3 <] 22 1 meat kg
1 milk liter D  Months City
household.dta 2 potato kg 1 12 1. Moscow
2 rice kg 1 0
2 meat kg 1 0
2 milk liter 1 0 .
ID memberid Age 2 3 2. St. Petersburg
1 1 40 food.dta 2 0
1 2 39 2 0
1 3 3]
1 4 4 ID tractor plow shed migrant.dta
2 1 65 1 0 1 1
2 2 59 2 0 3 2
2 3 30 3 1 2 5

hhmembers.dta agri.dta

* One example: household to hhmembers, if we wanted to
show the district where each individual lives, for example
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e Start with household.dta: how do we do the merge?

— merge 1:m id using hhmembers
 Why didn’t we need to specify memberid?

Result # of obs.
not matched 0
matched 16,311 (_ merge==3)

e Was this a perfect merge?
e Browse the results
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* merge m:1 — when the linking variable in the master dataset
repeats, but does not in the using dataset

6ountry \ City

Tajikistan Khujand Country Capital Area Country Code

Tajikistan Qurghonteppa Tajikistan Dushanbe 142000 992

Tajikistan Dushanbe Uzbekistan Tashkent 448978 998

Uzbekistan Samarkand Turkmenistan |Ashgabat 491210 993
master Uzbekistan Bukhara

Uzbekistan Tashkent using

Turkmenistan [Mary

Turkmenistan |[Turkmenabat

\lurkmenistan/Ashgabat

Country Capital Area Country Code City
Tajikistan Dushanbe 142000 992 Khujand
Tajikistan Dushanbe 142000 992 Qurghonteppa
Tajikistan Dushanbe 142000 992 Dushanbe
Uzbekistan Tashkent 448978 998 Samarkand
Uzbekistan Tashkent 448978 998 Bukhara
Uzbekistan Tashkent 448978 998 Tashkent
Turkmenistan JAshgabat 491210 993 Mary
Turkmenistan JAshgabat 491210 993 Turkmenabat
\}Mrkmenista&)Ashgabat 491210 993 Ashgabat
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* Load uslifeexp and then load uslifeexp?2
— Browse them first and examine the data
— Is there a linking variable that is common to both?
— What kind of merge can we do here?

— How can you do it?
* merge 1:1 year using uslifeexp2 (if uslifeexp is your master file)
* merge 1:1 year using uslifeexp (if uslifeexp2 is your master file)

— What does the output say?

* How many were matched?

* How many were not matched? From which file?
— How can we delete the years that were not matched?
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* egen — “extensions to generate”

— Allows you to generate new variables but more advanced showing
you all kinds of data

e Use hhmembers.dta

* egen oldestage = max(c04)
— “e-generate a variable called oldestage which is the maximum of
c04 (age)”
e Other options besides max(): min(), median(), mean(),
total(), count()
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 Can you e-generate a variable called averageage, which is the
average age of the sample?

— egen average = mean(c04)

* Can you e-generate a variable called medianage, which is the
median age of the sample?

— egen medianage = median(c04)
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* Look at the three variables we just created: oldestage,
averageage, medianage

— Is there anything problematic?

* This data just isn’t that interesting — if we really wanted to
learn the maximum, mean, and median ages of the entire
sample what could we have done instead?

— sum c04, detail

* More efficient use of our time and resources!
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 What is the age of the oldest person in each household? Create a
variable called oldestperson

— egen oldestperson = max(c04), by(id)

* “e-generate a variable called oldestage which is the maximum age (c04) in each
household (id)”

 What is the age of the youngest person in each household? Create
a variable called youngestperson

— egen youngestperson = min(c04), by(id)




A Advanced Variable Functions: egen

IFPRI

P
* Use hhembers.dta again, can you create a variable called

householdsize that shows the number of people in each
family?

* Which of the egen options will you use?
— max(), min() median(), mean(), total(), count()

e egen householdsize = count({anyvariable), by(id)
— Here we could use any variable, because Stata is counting anything that’s
in there




\@ Day 4: Review and Preview
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p
 We learned merging and egen yesterday

— Today we will learn how to collapse and reshape data

* Graphing and analysis
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* order [variable name] , after(variable)

* order [variable name] , before(variable)
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* For this slide, let’s use household.dta

* Let’s say we wanted to list only variables who start with the
etter a, how would we do that?

— * “wildcard” function

* So a* would mean “anything that starts with a”
— a03, a05, etc.

— list a*

 What if we wanted to keep only variables that start with a?
— Keep a*




A% \/ariables: Calling Multiple Variables
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(

 What if we want to keep only hhsize, a03, and a03b

 We can do keep hhsize a03 a03b

 We can also just use keep hhsize — a03b
— This is more useful for datasets with many variables




A% Review of Merge

IFPRI

p
 Working in small groups:

 What is the average age of migrants?

* How many women and how many men migrated?
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Review of Merge: Solution

(

‘ use migrant, clear

merge 1:1 1d memberid using hhmembers

sum c04 1f k2 != 0 & k2 !=
‘ tab c02 1f k2 != 0 & k2 !=
sum c04 if k2 '= 0 & k2 !=
Variable ‘ Obs Mean Std. Dev. Min Max
c04 ‘ 1,189 30.873 9.787895 15 63
tab ¢02 if k2 '= 0 & k2
Sex Freqg. Percent Cum.
1. Male 1,125 94.62 94.62
2. Female 64 5.38 100.00
Total 1,189 100.00
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e Let’s use the migrant.dta

e | want to know the total number of migrants in each family; let’s call the
variable migrants

— Which egen option are we going to use?
e count

 Can we let Stata count any variable here this time?

— No! Not all family members have migration data

— Pick k10
* Why not k2 or k117

e egen migrants = count(k10), by(id)
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i Review of egen

-

i
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* Another technique for handling this kind of question
* Generate a dummy variable (let’s call it dummy)

e What is the command we need to use to create

dummy?

e gendummy=1ifk2>0& k2 !=.

* Why did we need the & k2 1=

e This is a litt
considers b
therefore b

e strange about Stata, but Stata
anks to be “infinity” and
anks are bigger than any number
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* |f we are interested in learning the total of migrants in each
family, how can do this with our dummy variable?

— egen migrantsl = total(dummy), by(id) 1a  x  cumy
1 6 1
1 0 0
1 0 0
1 0 0
2 12 1 1
2 0 0
2 4 1
2 0 0
2 0 0 2
3 0 0
3 0 0
3 0 0 0
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 What if instead of number of migrants, we are interested in
just marking whether a family has migrants

— We don’t care if a family has 1 migrant or 6 migrants, we just want
to say “yes” or “no” to the question if they have migrants

— egen migrants3 = max(dummy), by(id) 7 ™
1 0 0
1 0 0
1 0 0
2 12 1 1
2 0 0
2 4 1
2 0 0
2 0 o 1
3 0 0
3 0 0
S 3 0 o 0
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* Let’s continue to work with the data we just made

* This is useful data, but not easy to interpret
— “In the family in which this individual lives, there are 2 migrants”

 What if we wanted to merge this information with the
household data, so that we can show something like this?

id hhsize migrants
1 6
2 5
3 3
4 10

N o - -




A Advanced Variable Functions: collapse
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* collapse —is a powerful tool that takes data, usually long
data, and “squeezes it down”

1d migrant

1
1d migrant

1 1
m) .

3 0

w WD NN P
o o r P PO o o




A Advanced Variable Functions: collapse
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* collapse (count) migrants, by(id)
— “Collapse the data by taking a count of the entries in migrants in
each household(id)”

* You see that only migrants and id are remaining

— You can only collapse numerical data, you cannot collapse
string(text) data

e BONUS: can we merge this with the household data so we

id hhsize migrants

see... 1 6 1
2 5 1

3 3 0

4 10 2
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* merge 1:1 id using household.dta

* Using variable functions we reviewed earlier, can you make
the dataset look like the following?

1d hhsize migrants
1 © 1
2 5 1
3 3 O
/] 10 2
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e Go back to hhmembers.dta

e Using this information, can you count the number of family
members in each household and then collapse the data so that
we can do a merge with household?

— collapse (count) memberid, by (id)

* Instead of memberid, what other variables could we have used?

* Why could we not use other variables?
— Stata will not count blanks!
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e Use the food.dta dataset

e Let’s we are interested in each family’s total expenditure on food, how
would we do this?

— egen foodexp = sum(el_04b), by(id)
— egen foodexp = total(el_04b), by(id)

* How do we collapse this data to make it easy to merge?
— collapse (mean) foodexp, by(id)
— collapse (max) foodexp, by(id)
— collapse (min) foodexp, by(id)

* In this case, any of these work!
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e Reset to food.dta

* A more challenging question: how would we find the average
price for each food item?

e collapse (sum) el 04a el 04b, by(item)
* gen price = el _04a/el _04b
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* Remember our food.dta is long data (also called narrow data),
one column has all the prices

id item

1 potato 5

1 ric 1

1 mea 2 id potato rice meat milk
1 milfk 5 1 5 1 2 0.5
2 potatfo 3 2 3 4 1 3
2 rige 4 3 6 2 1 4
2 meqat 1

2 mil\k 3

3 potat 6 How can we make it wide?
3 ric 2

3 meat 1

3 milk 4




% Reshaping Data — Long to Wide
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* First, you need to make sure that you are going to reshape
only one variable

— Here we are interested in el_04b (total cost of food)

* Second we need to remember the identifying variables

—id and item

i item amount
potato

rice

meat

milk 0.

potato

e Keep only these!

rice
meat
milk

NN N R R RO
W R B W o N O
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 The syntax for reshape is tricky
* reshape wide el 04b, i(id) j(item)

— iand j are arbitrary letters that Stata uses; i is the variable you want as
the row name on the left, j is the variable you want as the variable names
on the top

— “reshape wide the data for costs (el _04b), and put id on the left and
item on the top”

 The label names came out a little messed up, ideally, you will
rename the variable before making the reshape

— Probably better to give el _04b an easier name like “cost”




i Egen rowtotal
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e Using egen, we can also add horizontally

* With this dataset that we now made wide, we can calculate the sum price
by using rowtotal option

* egen totalcost = rowtotal(el*)

— “e-generate a variable called totalcost, which will be the horizontal sum of all
variables starting with el”

— we could have also said egen totalcost = rowtotal(el_04a851 — el 04a916)

* |t doesn’t have be the rowtotal of the entire row, you can specify which
variables to take the total of
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* Now we will do the reverse id  item amount

1 potato 5

1 rice 1

id potato rice meat milk 1 meat 2

1 5 1 2 0.5 1 milk 0.5

2 3 4 1 3 » 2 potato 3

3 6 2 1 4 2 rice 4

2 meat 1

2 milk 3

3 potato 6

¢ FII’St drOp tOtaICOSt 3 rice 2

3 meat 1

3 milk 4

* reshape long el 043, i(id) j(item)

— You need to be very exact with the name of the variable el _04a because
the program will take the characters after el _04a to populate the
variable called item
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* Open up the auto dataset (sysuse auto, clear)

* To do a histogram, simply use histogram [variable]

— Let’s say we want a histogram of gas miles per gallon
(mpg), how would we do it?

* histogram mpg




A Graphing: Histogram
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* This is the output: you see there are eight bars

— If you do not specify the number of “bins” or bars, Stata will do its
own calculation and decide how many to display

— -

o IIII._-_
10 20 30 40

Mileage (mpg)

.08

.06

.04

.02




A% Graphing: Histogram
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 How do you think typing histogram mpg, bin(3) will change
the graph?

.06

.04

.02

10 15 20 30 35

25
Mileage (mpg)
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e Can you make a histogram of household size in our household
data?

* Change the number of bars
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* Boxplot graphs show the distribution of a dataset

— Shows the minimum, 25t percentile, median, 75" percentile, and
maximum of a dataset

* Using the same variable, try graph box mpg

o
=T

Note where the
various indicators
are on this table:
the minimum, 25,
median, 75, and
maximum...

30

Mileage (mpg)

20

10




A% Graphing: Boxplots
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* The, by option is a very powerful option in Stata
* Try graph box mpg, by(foreign)

— What do you think we will see by adding , by(foreign)

Domestic Foreign




.05

© T T T T T T T
10 20 30 40 10 20 30 40
Mileage (mpg)

Graphs by Car type

Similarly, can you create a histogram showing the
same split using the , by option?
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* graph pie, over(foreign)

I Domestic [ Foreign




A% Graphing: Pie Charts
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e Can you create a pie chart using rep78 as the category?
— graph pie, over(rep78)

Domestic Foreign

I : .
N 3 e 4
e s Graphs by Car type

 Can you create a pie chart using rep78 as the category, split between foreign
and domestic cars?

— graph pie, over(rep78) by(foreign)
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 Two way plots can either be a scatter or line plot

— You can create them with graph twoway scatter or graph twoway
line

* graph twoway scatter mpg weight — to see a scatter plot of
gas miles per gallon vs. car weight
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 What happens if you try to create a twoway line plot?
— graph twoway line mpg weight

40

30

20

10

T T T T
2,000 3,000 4,000 5,000
Weight (Ibs.)

— graph twoway line works more for time series data, where the data is arranged
in order of years (1990, 1991, 1992...)

* The car data however was arranged in order of the car name, which is why we see this
nonsense here
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* Here is a better example where you can use graph twoway
line

 From our earlier dataset on GNP over time:
— sysuse gnp9e, clear
— graph twoway line gnp96 date
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e




A7 Day 5. Preview
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(

* Finishing graphs

e T-Test

* Regression and Analysis
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* Going back to this chart:

* We would like to create a line going
through the plots, for that use:

* graph twoway Ifit variablel variable2
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* To get them on the same chart together, you will have to use:

* graph twoway (scatter mpg weight) (Ifit mpg weight)

o
<

30

20

10

T T T T
2,000 3,000 4,000 5,000
Weight (Ibs.)

® Mileage (mpg) Fitted values




A Graphing: Two Way
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* A quick challenge: how would you take the previous graph
and make side-by-side graphs of foreign and domestic cars?

— graph twoway (scatter mpg weight) (Ifit mpg weight), by(foreign)

(=] -
<

30

20

10

T T T T T T T T
2,000 3,000 4,000 5,000 2,000 3,000 4,000 5,000
Weight (Ibs.)

® Mileage (mpQ) Fitted values

Graphs by Car type
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 Our household size calculated in the household.dta dataset,
how confident are we that this reflects the true population

mean?

— First think, who is the population here?

sum hhsize

Variable ‘ Obs Mean Std. Dev. Min Max

hhsize ‘ 2,000 8.1555 3.83036 1 32




A T-Test: One Sample

IFPRI

-
e Let’s set up our null and alternative hypothesis:
— Null hypothesis (H,) = Population mean is 7.5

— Alt. hypothesis (H,) = Population mean is not 7.5
e 7.5 here is an arbitrary figure, you can do this for any other number

* Before making any statements, we need to make a few
assumptions:

— Normal distribution — most values are concentrated around the mean:
more like to have family size of 7 or 9 than 2 or 15

— Independent measurement — every family had equal chance of being
surveyed; enumerator didn’t look at large families and said “I don’t want
interview them”
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T-test: One Sample

-

* The distribution of the household size (histogram hhsize)
shows that there is some skew; sum hhsize, detail gives the

following info (right side)

Number of household members

L
- -

1%
3%
10%
=4 25%

50%

Density

715%
950%
95%
95%

.05

10 20
Mumber of household members

Percentiles

2
3
4
6
7
10
13

15.5
20

Smallest
1
1

1 Obs 2,000

1 Sum of Wgt. 2,000

Mean 8.1555

Largest Std. Dev. 3.83036
28

29 Variance 14.67166

31 Skewness 1.328645

32 Kurtosis 6.15096

Kurtosis figure (>3) evidences outliers
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e ttest hhsize ==7.5

— T-test the variable hhsize to test the null hypothesis that the
population mean is 7.5

One-sample t test

Variable Obs Mean Std. Err. Std. Devw. [95% Conf. Intervall]

hhsize 2,000 8.1555 .0856494 3.83036 7.987528 8.323472

mean = mean (hhsize) t = 7.6533

Ho: mean = 7.5 degrees of freedom = 1999
Ha: mean < 7.5 Ha: mean != 7.5 Ha: mean > 7.5

Pr(T < t£t) = 1.0000 Pr(|T| > |t]) = 0.0000 Pr(T > t) = 0.0000

Two sided t-test: probability is almost zero that we would have gotten this sample mean (8.1555) if the true population
mean were 7.5; if the null says the mean is 7.5 and the alt. says it isn’t 7.5, we reject the null (5% significance)




A T-Test: One Sample
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* Given our null hypothesis: that the population mean is 7.5
* And our alternative hypothesis: that the pop mean isn’t 7.5

* Given these two options, we can reject the null hypothesis

* The probability is almost zero that the null hypothesis is true and
we got these results

* At 95% percent confidence, 5% significance, we reject all null
hypothesis that is under p-value 0.05




A T-Test: One Sample
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e ttest hhsize ==7.5

— T-test the variable hhsize to test the null hypothesis that the
population mean is 7.5

One-sample t test

Variable Obs Mean Std. Err. Std. Devw. [95% Conf. Intervall]

hhsize 2,000 8.1555 .0856494 3.83036 7.987528 8.323472

mean = mean (hhsize) t = 7.6533

Ho: mean = 7.5 degrees of freedom = 1999
Ha: mean < 7.5 Ha: mean != 7.5 Ha: mean > 7.5

Pr(T < t£t) = 1.0000 Pr(|T| > |t]) = 0.0000 Pr(T > t) = 0.0000

These are the one-sided tests: they are each compared with the null hypothesis
e The left side says we do not reject Ho (at 5% significance) if the Ha says the mean is less than 7.5
\_ * The right side says we reject Ho (at 5% significance), if the Ha says that mean is larger than 7.5




A T-Test: One Sample
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* |f this explanation didn’t make too much sense, let’s try to do

an extreme example

* We know that according to our data, there is 95 percent
confidence that the true population mean is between what?

—7.99 and 8.32

e Can you T-test for the hypothesis that actual family size is 50

Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Interwval]
hhsize 2,000 8.1555 .0856494 3.83036 7.987528 8.323472




A T-Test: One Sample
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e ttest hhsize == 50

ttest hhsize == 50
One-sample t test
Variable Obs Mean Std. Err. Std. Dev. [95% Conf. Interwval]
hhsize 2,000 8.1555 .0856494 3.83036 7.987528 8.323472
mean = mean (hhsize) t = —-4.%e+02
Ho: mean = 50 degrees of freedom = 1999
Ha: mean < 50 Ha: mean != 50 Ha: mean > 50
Pr(T < t) = 0.0000 Pr(|T|] > |t|]) = 0.0000 Pr(T > t) = 1.0000

The t-statistic is incredibly large, here this means 8.1555 is almost 500 standard deviations to the left of 50!

Pay attention to the right hypothesis, this almost 100 percent probability is NOT saying that is 100 percent likely that the
null hypothesis is correct (that the pop. hhsize is actually 50!); instead it is saying that if your alternative hypothesis says
that the hhsize is EVEN BIGGER than 50, we cannot reject the null (even though using logic we would like to)
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* Answers the question, is there a difference in means between
two subgroups

* One example we’ve seen already is differences between rural
and urban households

— Do rural and urban households have different numbers of family
members?

* ttest hhsize, by(a03b)
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Two-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Intervall]
1. Urbkan 180 7.222222 .2463332 3.304907 6.736132 7.708313
2. Rural 1,820 8.247802 .0906447 3.867034 8.070024 8.425581
combined 2,000 8.1555 .08564954 3.8303¢ 7.987528 8.323472
diff -1.02558 .2984777 -1.61094 -.4402158
diff = mean(l. Urban) - mean(2. Rural) t = =3.4360
Ho: diff = 0O degrees of freedom = 1998
Ha: diff < 0O Ha: diff != 0 Ha: diff > 0O
Pr(T < t) = 0.0003 Pr(|T| > |t]) = 0.000e6 Pr(T > t) = 0.9997
The null hypothesis says there is no difference between urban and rural
The alt. hypothesis says that the difference is not zero
\ 0.06% probability that we do not reject the null> it is under 5 percent under 95% confidence > REJECT NULL
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Test: Two Samples

-

Two—-sample t test with equal variances

Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interwvall]

1. Urban 180 7.222222 .2463332 3.304907 6.736132 7.708313

2. Rural 1,820 8.247802 .0906447 3.867034 8.070024 8.425581

combined 2,000 8.1555 .0856454 3.8303e 7.987528 8.323472

diff -1.02558 .2984777 -1.61054 -.4402198

diff = mean(l. Urban) - mean (2. Rural) t = =3.4360

Ho: diff = 0O degrees of freedom = 1998
Ha: diff < 0O Ha: diff != 0 Ha: diff > 0

Pr(T < £t) = 0.0003 Pr(|T| > |t]) = 0.000e Pr(T > t) = 0.9997

The null hypothesis says there is no difference between urban and rural
The alt. hypothesis says that the difference is smaller than zero (rural is larger than urban)
There is a 0.03% probability we do not reject the null, given the alternative- >SREJECT NULL
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Two—-sample t test with equal variances
Group Obs Mean Std. Err. Std. Dev. [95% Conf. Interwvall]
1. Urban 180 T7.222222 .2463332 3.304907 6.736132 7.708313
2. Rural 1,820 8.247802 .0206447 3.867034 8.070024 8.425581
combined 2,000 8.1555 .0856454 3.8303e 7.987528 8.323472
diff -1.02558 .2984777 -1.61054 -.4402198
diff = mean(l. Urban) - mean (2. Rural) t = =3.4360
Ho: diff = 0O degrees of freedom = 1998
Ha: diff < 0O Ha: diff != 0 Ha: diff > 0
Pr(T < £t) = 0.0003 Pr(|T| > |t]) = 0.000e Pr(T > t) = 0.9997
The null hypothesis says there is no difference between urban and rural
The alt. hypothesis says that the difference is greater than zero (urban is larger than rural)
\ There is a 99.97% probability that we do not reject null, given the alternative -> cannot reject null




A% inear Regression and Data Analysis
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* Because our own dataset may not be particularly illustrative of regression
analysis, let’s use sysuse lifeexp and merge in the doctor.dta using the
country variable

— merge 1:1 country using doctor

 What aspects are related to life expectancy?

* First, describe the dataset so we know what we are working with
* |abel var safewater “Percent access to safe drinking water”

* |abel var doctor “Doctors per 1,000 population”

* Before we regress this data, let’s quickly look at the descriptive statistics,
although we probably have good hypotheses already




A% inear Regression and Data Analysis
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e Let’s change GNP into logarithmic units, which is better for
analysis gnppc |  .0002946  .0000424

— This is a common technique used when analyzing GNP/GDP data

— It acknowledges that GDP growth is multiplicative rather than
additive (GDP of year 2 is a multiple of year 1, e.g.)

— Also changing GDP into log is easy to interpret

* generate loggnp = log(gnppc)
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Linear Regression and Data Analysis

-

e Summarize all the variables

sum
Variable Obs Mean Std. Dew. Min Mazx
region 68 1.5 .1431277 1 3
country 0
popgrowth 68 .9720588 .9311918 -.5 3
lexp 68 72.279541 4.715315 54 79
gnppc 63 8674 .857 10634.68 370 39980
safewater 40 76.1 17.89112 28 100
doctor 68 2.42352% 1.231322 .1 4.9
_merge 68 3 0 3 3
loggnp 63 8.250023 1.355677 5.913503 10.59613
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* A quick histogram of GNP per capita

1.5e-04

1.0e-04

Density

5.0e-05

40000

ey ==
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* Can you make a histogram of life expectancy?

-
.0894

.08

.08

.0659
.0612

.06

.04

.02

.0141

.0047 .0047

T T T T T T
55 60 65 70 75 80
Life expectancy at birth

Here | added labels by using the command histogram lexp, addlabels
Remember to look at help histogram (or any other command for more options like these!)

.
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 Make a two way scatter plot of life expectancy and GNP per
capita el

— graph twoway scatter lexp gnppc

— graph twoway Ifit lexp gnppc

T T T T
00000000000000000000
GNP per capita

— graph twoway (scatter lexp gnppc)(lfit lexp gnppc)
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Linear Regression and Data Analysis

(

Let’s correlate our continuous variables gnppc, lexp, and
popgrowth

correlate gnppc lexp popgrowth

. correlate popgrowth lexp gnppc
(obs=63)

popgro~h lexp gnppc
ropgrowth 1.0000
lexp -0.4215 1.0000
gnppc -0.3580 0.7182 1.0000

Positive correlation between gnppc and lexp
Negative correlation between lexp, gnppc and popgrowth




A% inear Regression and Data Analysis
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* To illustrate our correlation, we can use this following graph
* graph matrix popgrowth lexp gnppc
anﬁxgi% .:.::.. k\. 2
growth 0.:...0 ‘.. : °
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Linear Regression and Data Analysis

-

* Let’s regress lexp with popgrowth

* regress lexp popgrowth

. regress lexp popgrowth

Source S5 df MS Number of obs = 68
F(l, 66) = 15.49

Model 283.198638 1 283.198638 Procb > F = 0.0002
Residual 1206.49254 66 18.28019 R-squared = 0.1901
Ad] R-sguared = 0.1778

Total 1489.69118 67 22.2341967 Root MSE = 4.2755
lexp Coef. Std. Err. t P>t [95% Conf. Interval]
popgrowth -2.207847 .5609367 -3.94 0.000 -3.32779%4 -1.087901
_cons 74.42557 .7524218 98.91 0.000 72.92331 75.92783
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* Adding the, robust option adjusts estimates, taking into
account the fact that data may not perfectly meet OLS
assumptions; how does this output differ from the previous?

* regress lexp popgrowth, robust

. regress lexp popgrowth, robust

Linear regression Number of obs = 68
F(l, 66) = 17.53
Prob > F = 0.0001
R-sguared = 0.1901
Root MSE = 4.2755

Robust
lexp Coef. S5td. Err. t P> |t [@5% Conf. Interwval]
popgrowth -2.207847 .5272729 -4.19 0.000 -3.260582 -1.155113
_cons 74.42557 . 7275271 102.30 0.000 72.97301 75.87812
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A% inear Regression and Data Analysis

-

What kind of assumptions can we make here?

regress lexp popgrowth, robust

Linear regression Number of obs = 68
F(l, ©66) = 17.53
Prob > F = 0.0001
R-squared = 0.1901
Root MSE = 4.2755

Robust
lexp Coef. Std. Err. t P>t [95% Conf. Interval]
popgrowth -2.207847 .5272729 -4.19 0.000 -3.260582 -1.155113
_cons 74.42557 . 7275271 102.30 0.000 72.97301 75.87812

The root MSE is in the same units as the dependent variable life expectancy; popgrowth significantly

and negatively correlated with life expectancy, but we need to be careful to make assumptions




A% | inear Regression

IFPRI

P
 There were obvious issues with the variable popgrowth

* We need to frame our research question with a better
hypothesis

 What effect does GNP per capita have on life expectancy?




A% | inear Regression

IFPRI

-
e Let’s regress the life expectancy with log of GNP capita

(loggnp)
* regress lexp loggnp, robust

. regress lexp loggnp, robust

Linear regression Number of obs = 63
F(l, 61) = 64.72
Prob > F = 0.000C
R-sqguared = 0.6141
Root MSE = 2.9991
Robust
lexp Coef. Std. Err. t P>t [95% Conf. Interval]
loggnp 2.768349 .3441162 8.04 0.000 2.080247 3.45645%
_cons 49.41502 3.137324 15.75 0.000 43.14155 55.6884¢
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* Before proceeding, it is important to verify OLS assumptions
about the error term

e predictr, residual — calculates the residual for each
observation in a variable called r (this variable can be called
anything in actuality, r was an arbitrary choice)

* histogram r — displays the distribution of r in a histogram

Error term appears to be normally distributed for the
most part, satisfying one of the OLS assumptions




i inear Regression: Verifying OLS Assumptions
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P
e Check outliers in the error term

e graph box r — error term in a boxplot (r is an arbitrary name)
* sumr, detail — provides kurtosis figure

Residuals

Percentiles Smallest

1% -12.06985 -12.06985

o 5% -5.780756 -6.565648
10% -2.723289 -5.907595 Obs 63
25% -1.241152 -5.780756 Sum of Wgt. 63
i Largest std. Dev. 2.974818

o 75% 1.355355 4,493781
' S0% 3.214335 4.546219 Variance B.849543
95% 4.493781 4.92855 Skewness -1.037604
o 99% 7.6116 7.6116 Kurtosis 6.642911
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Linear Regression and Data Analysis

-

e Skipping ahead, what happens if we add the following

variables

* regress lexp loggnp popgrowth doctor, robust

. regress lexp loggnp popgrowth doctor, robust

Linear regression Number of obs = 63

F(3, = 29.64

After regress, type test loggnp popgrowth doctor Prob > F = 0.0000

_ R-squared = 0.6489

to do an F-Test Root MSE = 2.9088
Robust

lexp Coef. sStd. Err. t B>t | [95% Conf. Interval]

loggnp 2.741803 .3625857 7.56 0.000 2.016271 3.467335

popgrowth .1611309 .5598035 0.29 0.774 -.9590332 1.281295

doctor .7845597 .5430895 1.44 0.154 -.3021598 1.871279

_cons 47.5898 4.491851 0.59 0.000 38.60163 56.57797




A% inear Regression and Data Analysis

IFPRI

* The previous slide was included to show how to enter
multiple independent variables in the regress command

* Bear in mind that you should not “skip steps” in the process

* Selection of variables should be done carefully with the right
set of policy questions, assumptions, and considerations of
omitted variable bias and multicollinearity in mind
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A% inear Regression and Data Analysis

-

e Our error term went down and the r-squared increased
* Do the biases (pos./negative) of the coefficients make sense?

. regress lexp loggnp popgrowth doctor, robust
Linear regression Number of obs = 63
F(3, = 29 .64
Prob > F = 0.0000
R—-squared = 0.6489
Root MSE = 2.9088

Robust

lexp Coef. Std. Err. t P>|t| [95% Conf. Intervall]
loggnp 2.741803 .3625857 7.56 0.000 2.016271 3.467335
popgrowth .1611309 .5598035 0.29 0.774 -.9590332 1.281295
doctor . 7845597 .5430895 1.44 0.154 -.302159°8 1.871279
_cons 47.5898 4.491851 10.59% 0.000 38.60163 56.57797
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Linear Regression and Data Analysis

-

* Add the safewater variable and see what happens

regress lexp loggnp popgrowth doctor safewater, robust

Linear regression Number of obs = 37
F(4, 32) = 30.53
Prob > F = 0.0000
R-squared = 0.757%
Root MSE = 2.696

Robust
lexp Coef. Std. Err. t P>t | [95% Conf. Interval]
loggnp 1.597804 .6331979 2.52 0.017 .3080224 2.887586
popgrowth -.1581348 .7091731 -0.28 0.782 -1.642673 1.246404
doctor .4532306 .5088359 0.89 0.380 -.5832343 1.489696
safewater .1308549 .0604123 2.17 0.038 .0077991 .2539108
_cons 48.05598 4.481932 10.72 0.000 38B.92658 57.18538
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A% inear Regression and Data Analysis

-

* Remove popgrowth and see what happens

regress lexp loggnp safewater doctor, robust
Linear regression Number of obs = 37
F(3, 33) = 41.17
Prob > F = 0.0000
R—-squared = 0.7572
Root MSE = 2.6585

Robust

lexp Coef. Std. Err. t P>|t| [95% Conf. Intervall]
loggnp 1.660391 .5362691 3.10 0.004 .5693435 2.751439%
safewater .1297307 .0579622 2.24 0.032 .0118056 .2476557
doctor .5351228 .3604645 1.48 0.147 -.15982477 1.268493
_cons 47.21211 2.671337 7.67 0.000 41 .77724 52.64699




A% inear Regression and Data Analysis

IFPRI

P
* R-squared decreased, but this is what happens when you use
fewer independent variables

* Adjusted R-squared actually increased from 0.7276 to 0.7352

— You can find this by typing disp p(r2_a) after each regression

* regress lexp loggnp popgrowth safewater doctor, robust
— disp p(r2_a) —> 0.7276

* regress lexp loggnp safewater doctor, robust
— disp p(r2_a) —> 0.7352




% Stepwise Command

IFPRI

» Stata also has a stepwise estimation command that will add
and remove variables based on criteria

 Stata will go through the variables you specify and remove
them if they do not meet a significance threshold

* stepwise, pr(0.2): regress lexp popgrowth doctor loggnp
safewater

— Here, if the p-value is over 0.20, Stata will throw out the variable
and try to regress it again
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Stepwise Command

-

stepwise, pr(0.2): regress lexp loggnp safewater doctor popgrowth, robust
begin with full model
o = 0.7817 >= 0.2000 removing popgrowth
Linear regression Number of obs = 37
F(3, = 41 .17
Prob > F = 0.0000
R-squared = 0.7572
Root MSE = 2.6585
Robust

lexp Coef. Std. Err. t B>t [95% Conf. Intervall]
loggnp 1.660391 .5362691 3.10 0.004 .5693435 2.751439%
safewater .1297307 .0579622 2.24 0.032 .0118056 .2476557
doctor .5351228 .3604645 1.48 0.147 -.1982477 1.268493
_cons 47.21211 2.671337 7.67 0.000 41 .77724 52.64699

This result is exactly the same as if we did regress lexp loggnp safewater doctor




% Stepwise Command
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-
* You can be even more restrictive, in this case pr(0.05),

removing variables whose p-values are bigger than 0.05

— Here, doctor is removed

. stepwise, pr(0.05): regress lexp loggnp safewater doctor popgrowth
begin with full model

rp = 0.7682 >= 0.0300 removing popgrowth
r = 0.2025 »>= 0.05300 removing doctor

Source 5SS df MS Number of obs = 37
F(2, 34) = 49.61
Model 715.51562 2 357.75781 Prob > F = 0.0000
Residual 245.187083 34 7.2113848 R-squared = 0.7448
Adj] R-sguared = 0.7298
Total 960.702703 36 26.6861862 Root MSE = 2.6854
lexp Coef. Std. Err. t E>|t| [95% Conf. Interval]
loggnp 1.661387 .5218804 3.18 0.003 .6007983 2.721975
safewater .1396136 .039%4113 3.54 0.001 .0595201 .219707
_cons 47.43692 2.725392 17.41 0.000 41.89825 52.97558




% Stepwise Command

IFPRI

.
e Stepwise estimation can be a useful tool, but needs to be

applied with great caution

— Statistical significance of results is overestimated because
estimations of previous regressions are ignored

— Result does not document other possible co