INTRODUCTION TO STATA



PURPOSE OF THE WORKSHOP

This workshop introduces the usage of Stata for data analysis
Topics include

 Stata as a data analysis software package

* Navigating Stata

¢ Data import

* Exploring data

 Data visualization

* Data management

* Basic statistical analysis







WHAT IS STATA?

* Stata is an easy to use but powerful data analysis software package that
features strong capabilities for:

* Statistical analysis
¢ Data management and manipulation

* Data visualization

* Stata offers a wide array of statistical tools that include both standard methods
and newer, advanced methods, as new releases of Stata are distributed annually




STATA: ADVANTAGES

Command syntax is very compact, saving time

Syntax is consistent across commands, so easier to learn
Competitive with other software regarding variety of statistical tools
Excellent documentation

Exceptionally strong support for
* Econometric models and methods

* Complex survey data analysis tools




STATA: DISADVANTAGES

* Limited to one dataset in memory at a time
* Must open another instance of Stata to open another dataset
 This won’t be a problem for most users

* Community is smaller than R (and maybe SAS)
* less online help

* fewer user-written extensions




ACQUIRING AND USING STATA

* https://www.stata.com/

*  Which Stata is right for me?

* Flavors of Stata are IC, SE and MP

* |IC = SE < MP, regarding size of dataset allowed, number of processors used, and
cost



https://www.stata.com/

Product features [Baitizt;?t?“:' (ﬁaﬂit:::f:;tiﬂﬂ) 2-core smtj{:l;e 6+
Maximum number of variables
Up to 2,048 variables v v v v v
Up to 32,767 variables - v v v v
Up to 120,000 variables - - v v v
Maximum number of observations
Up to 2.14 billion v v = v v
Up to 20 billion - - v v v
Speed comparisons
Fast v v v v v
Twice as fast - - v v v
Almost four times as fast - - - v v
Even faster - - - - v
Time to run logistic regression with 10 million
observations and 20 covariates
20 seconds v v v v v
10 seconds - - v v v
5.2 seconds - - - v v
< 5.2 seconds - - = = v
Maximum number of independent variables
798 v v v v v
10,998 - v v v v
65,532 - - v v v




NAVIGATING STATA’S

INTERFACE cd change working directory




CHANGE WORKING
DIRECTORY

Change working directory in Stata for
Windows to C:\mydir\myfolder

. doedit

Command
od C:\mydir\myfolder



-aphics  Statistics

User  Window Help
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COMMAND WINDOW

You can enter commands directly into the
Command window

This command (webuse) will load a Stata
dataset over the intexnet

4 f 4t 1 /4 151
Statistics/Data Analy=is

Single-user Stata perpetual license:

Serial number: 301506213756
Licensed to: Andy Lin
IDRE UCLA

Hotesz:

Copyright 1885-2017 StataCorp LLC

StataCorp

4905 Lakeway Drive

College Station,
200-5TATA-PC
979-696-4600

Texas 77845 USA
nttp://wwW. Stata. com
statafstata.com

979-696-4601 (fax)

1. Unicode i= supported; see help unicode adwvice.

2. HNew update awvailabkle; type -update all-

-

Go ahead and enter the command

Command

webnse anto, clead

Variabl
A, [Filt
Mar

Proper

-

4 Vari:
Mam
Labe
Type
Farrr
Valu
Mote

4 Data
Filen
Labe
Mote

Varia




COMMAND WINDOW

You can enter commands directly into the

Command window

This command (sysuse) will load a Stata

dataset over the your

tem

Go ahead and enter the command

(R}

f oo R
_f ! fFf ! A 14.0 Copyright 1385-2015 StataCeorp LD
Statistica/Data Bnalysis Statalorp
45305 Lakeway Driwve
MP - FParallel Edition College Station, Tenas 77845 USA
B00-5TATRA-BC http://www.stata.com
979-e96-4600 stataf@stata.com

979-896-4601 (fax)

Single-user 8-core Stata perpetual license:
Serial number: 10&859353
Licensed to: economya.ir

economya.ir

Notes:
Unicode is supported; see help unicode advice.

Maximim number of wariables is set to 5000; see help set _maxvar.

Wk

Hew update awvailable; type -update all-

running c:hado\personaliprofile.do ...

sysuae auto
(15378 Automobile Data)

Command
sy=snu=se anto



VARIABLES WINDOW

Once you have data loaded, variables in the
dataset will be listed with their labels in the
order they appear on the dataset

Clicking on a variable name will cause its
description to appear in the Properties
Window

Double-clicking on a variable name will cause
it to appear in the Command Window

R IV

 —

-

(R)

‘\_“

zis

tual license:

301506219756
andy Lin
IDRE UCLA

oported; see help unicode_advice.
ailable; type -update all-

= | Variables

. J
\
Labe

Make and Model

A,

Copyright 1985-2017 StataCorp LLC Mame
StataCorp make
4505 Lakeway Drive price
College Station, Texas 77845 USA mpg
200-5TATA-FC nttp://wWw.2tata. com rep78
979-696-4600 stata@stata.com headroom
979-696-4601 (fax)

trunk

weight

length

turn

displacement

gear_ratio

foreign

Propertie
a .

4 Variables

Price

Mileage (mpg)
Repair Record 1978
Headroom (in.)
Trunk space (cu. ft.)
Weight (lbs.)
Length (in.)

Turn Circle (ft.)
Displacement (cu....

Gear Ratio
Car type

NUM

N




« | Variables TRX
__ (R Q,
_/
/ / 15.1 Copyright 1985-2017 StataCorp LLC Mame Label
zis StataCorp make Make and Model
43805 Lakeway Driwve price Price
College Station, Texas 77845 USA mpg Mileage (mpg)
800-STATA-PC http://wwW.stata.com rep78 Repair Record 1978
979-696-4600 stata@stata.com headroom Headroom (in.)
979-696-2601 (fax) trunk Trunk space (cu. ft.)
tusl license: weight Weight (lbs.)
301506219756 length Length (in.)
andy Lin turn Turn Circle (ft.)
P RO P E RT I E S W I N D OW IDRE UCLA displacement Displacement (cu....
gear_ratio Gear Ratio
foreign Car type
oported; see help unicode_advice.
ailable; type -update all-

Properties
a - N

4 Variables

The Variables section lists information about
selected variable

The Data section lists information about the
entire dataset




Pl Stata/IC 15.1 - httpy//www.stata-press.com/data/r15/auto.dta

File Edit Data Graphics Statistics User Window Help

Statistics/Data Analysis

1 webuze auto, clear
i

whuse auto, clear 199

REVIEW WINDOW

The Review window lists previously issued
commands

Successful commands will appear black
Unsuccessful commands will appear red

Double-click a command to run it again

Serial number: 301506219756
Licensed to: &ndy Lin
IDRE UCLA

Notes:

. webnse aunto, clear
(1978 Automobkile Data)

. wbhnse anto, clear
command wbose is unrecognized
r{139);

Single-user S5tata perpetual license:

Review TREX

X 0 e — (R)

. /I / /o /

= Command _fc / / / / / / / 15.1 Copyright 1885-2017 StataCorr

StataCorp

4905 Lakeway Drive

College Station, Texas 77845
800-5TATA-PC ntep: / /e
979-626-4600 statalsta
979-6%96-4801 (fax)

1. Unicode is supported; see help unicode advice.
2. HNew update awvailable; type -—-update all-

Command

ChUsershalin\Documents




WORKING DIRECTORY

At the bottom left of the Stata window is the
address of the working directory

Stata will load from and save files to here,
unless another directory is specified

Use the command cd to change the working
directory

_—

[l Stata/IC 15.1 - hitps//www.stata-press.com/data/rl5/auto.dta

File Edit Data Graphics

o

Command

webuse auto, clear

Statistics

_rc

199

Review T4 x

L)

User  Window Help

E
1

2 whuse auto, clear

3 cd "Ch\Usershalin\Docume...

Ch\Users\alin\Documents\Stata

/ / /o /

/ / / S / / / 15.1 Copyright 1985-2017 StataCorp LLC

Statistics/Data Analysis StataCorp
4905 Lakeway Drive
College Station, Texas 77845 USh
800-5TATR-PC http://www.st
979-§96-4600 statafistata.c
979-696-4601 (fax)

Single-user S5tata perpetual license:
Serial number: 301506219756
Licensed to: Andy Lin
IDRE UCLA

Notes:
1. Unicode is supported; see help unicode_advice.

2. HNew update available; type -update all-

. webunse anto, clear
(1978 Automobile Data)

. wbu=e anto, clear
command wbuse is unrecognized
r{1399);

. od "C:\Users\alin\Documents\Stata"
C:\Users\alin\Documents\Stata




STATA MENUS

Almost all Stata users use syntax to run
commands rather than point-and-click menus

Nevertheless, Stata provides menus to run
most of its data management, graphical, and
statistical commands

Example: two ways to create a histogram

hitp://fwww.stata-press.com/data/r15/auto.dta

ita

-

Graphics = Statistics  User  Window
Twoway graph (scatter, ling, etc.)

Bar chart
Dot chart
Pie chart

Histogram

Box plot

Contour plot

Scatterplot matrix
Distributional graphs
Smoothing and densities
Regression diagnestic plots
Time-series graphs
Panel-data line plots
Survival analysis graphs
ROC analysis

Multivariate analysis graphs
Quality control

More statistical graphs
Table of graphs

Manage graphs

Change scheme/size

Help

A /
/ S/ 15.1
ta Analysis

bmber: 301506219756
ed to: Andy Lin
IDRE UCLZ

Elear
e Data)

lear

F unrecognized

. ad "C:\Users\alin\Documents\Stata"
C:\Users\alin\Documents\Stata

ta perpetual license:

Copyright 1885-2017 StataCorp LLC

StataCorp
4905 Lakeway Drive

College Station, Texas 77845 US4

800-5TATA-FC
979-696-4600
979-696-4601 (fax)

de is supported; see help unicode_advice.
pdate available; type -update all-

nttp://www.stata.cal
statafstata.com

m——f) histogram we ighl:l

uments\ Stata

Command




DO-FILES doedit open do-file editor




DO-FILES ARE SCRIPTS OF COMMANDS

* Stata do-files are text files where users can store and run their commands for
reuse, rather than retyping the commands into the Command window

* Reproducibility
* Easier debugging and changing commands

* We recommend always using a do-file when using Stata

* The file extension .do is used for do-files




_
\=] Do-file Editor - Untitled1.d

File Edit View Project Tools
DEES & aAwa TFEFL,

Untitledl.doe X

i

OPENING THE DO-FILE
EDITOR

Use the command doedit to open the do-
file editor

Or click on the pencil and paper icon on the
toolbar

I ﬂ Stata/IC 15.1 - httpy/fwww.stata-press.com/data/rl15/auto.dta
File Edit Data Graphy tatistics  User  Window  Help

= — P P [Tl
EHdE & B H3 2 OC-0

The do-file editor is a text file editor specialized
for Stata




E_’T Do-file Editor - stata_dm_seminar_code.do
—

File Edit View Project Tools

NEH3 4 4 ea TF 2 REE.
stata_dm_seminar_code.do X intro_stata_class.do®

*#**CODE FILE FOR UCLA IDRE STATA DATA MANAGEMENT SEMINAR**#

##*PRELIMINARY ADVICE***

*help files
help describe

*comments start with * (or can be enclosed in /f* and */ )
/* a

multi-line

comment

& f

*3 comment won't be run by Stata

SYNTAX HIGHLIGHTING

[ S S
LT S R O T = . I T R S TR S e

*break up command across mualtiple lines
16 describe //

17 age using ///
18 http://stats.idre.ucla.edu/stat/data/patient _pt2 stata dm.dta
19
20 *describe can be abbreviated to d

. 21 d

The do-file editor colors Stata commands blue S ... o ere oro Srazaees

24
Comments, Which are not eXGCUted, are iz ;i;;-'rdata in memory must be cleared before loading new data
usua'”y Preceded by * and are C0|0I"ed green i; *Llso try the File menu to import files!

29 #*import excel

0 o 30 import excel "http://www.ats.ucla.edu/stat/data/h=sb2.x1=s", firstrow clear
Words in quotes (file names, string values) are i
113 ” 32 *import csv
COIOred red a3 import delimited "http://www.ats.ucla.edu/stat/data/hsb2.csv", clear
B3
3 *Getting data in

Stata |6 features an enhanced editor that - [P —

37 ?inpat, age weight

features tab auto-completion for Stata Bl o 1
commands and previously typed words )

Previcus bookmark




RUNNING COMMANDS
FROM THE DO-FILE

To run a command from the do-file, highlight
part or all of the command, and then hit
Ctrl-D or the “Execute(do)” icon, the
rightmost icon on the do-file editor toolbar

Multiple commands can be selected and
executed

F
L:ZT Do-ﬁydl'tor - intro_stata_class.do® \

File /Edit View Project Tools \
SHE 4 sBDE A FTFE S,
stata_dm_seminar_code.do

1 * lpad a Stata dataset over the internet

2 webuse auto, cleaxr

B3]

4 * change directory (not run)
5 # od "C:/path/to/directory"™
8

7 * histogram command

B histogram weight

g

10

4

Execute selection (do)

L1}




COMMENTS

Comments are not executed, so provide a way
to document the do-file

Comments are either preceded by * or
surrounded by /* and */

Comments will appear in green in the do-file
editor

j:f Do-file Editor - intro_stata_class.do®

File Edit View Project Tools
Lea  FFE EE.

L]

EHS 5

stata_dm_seminar_code.do

(S I (T I R P A

e e e e e e
P T T TR O P S

* lpad a Stata dataset over the

webuse auto,

clear

* change directory

* od "C:/path/to/directory”

* histogram command
histogram weight

(not run)

* Ccomments are not executed

/* this kind of comment

can span

multiple 1

ines */

intro_stata_class.do® X

internet

n




LONG LINES IN DO-FILES

Stata will normally assume that a newline
signifies the end of a command

You can extend commands over multiple lines
by placing /// at the end of each line except
for the last

Make sure to put a space before ///

When executing, highlight each line in the
command(s)

N
[
[F<]

E_‘T Do-file Editor - intro_stata_class.do

File Edit View Project Tools
NEEHS # «s @20 e FF 3 FE,

intro_stata_class.do X Untitled.do

* lpad a Stata dataset over the internet
webuse auto, clear

* ghange directory (not run)
# od "C:/path/to/directory"”

* histogram command
histogram weight

* comments are not executed
'# this kind of comment

can span
maltiple lines */

[Eg
[T T O O S - = S - ST R S

16 * use /// to continue a command over multiple lines
17 s:l.rrrr.alrize weight ///
B8 height



IMPORTING DATA

use
save
clear

import
excel

import
delimited

load Stata dataset
save Stata dataset
clear dataset from memory

import Excel dataset

import delimited data (csv)



STATA .dta FILES

* Data files stored in Stata’s format are known as .dta files

* Remember that coding files are “do-files” and usually have a .do extension

* Double clicking on a .dta file in Windows will open up a the data in a new
instance of Stata (not in the current instance)

* Be careful of having many Statas open




LOADING AND SAVING .dta FILES

* The command use loads Stata .dta files * read from hard drive; do not execute
use "C:/path/to/myfile.dta™

* Usually these will be stored on a hard drive,but | . . . . .
.dta files can also be loaded over the internet use https://stats.idre.ucla.edu/stat/data/hs0

(using a web address)
* save data, replace if it exists

* Use the command save to save data in save hs0, replace
Stata’s .dta format

* The replace option will overwrite an
existing file with the same name (without
replace, Stata won’t save if the file exists)

* The extension .dta can be omitted when
using use and save



CLEARING MEMORY

* clear data from memory

* Because Stata will only hold one data set in
clear

memory at a time, memory must be cleared

before new data can be Ioaded * load data but clear memory first

use https://stats.idre.ucla.edu/stat/data/hs0, clear
* The clear command removes the dataset
from memory

¢ Data import commands like use will often
have a clear option which clears memory
before loading the new dataset



IMPORTING EXCEL DATA SETS

g i * import excel file; change path below before executing
?tata = read A data sets stored I many other import excel using "C:\path\myfile.xlsx", sheet ("Sheetl") firstrow clear
ormats

import excel using "C:\mydir\myfolder\data.xlsx", sheet ("Sheetl") firstrow
The command import excel is used to iz

import Excel data

* An Excel filename is required (with path, if not
located in working directory) after the keyword
using

Use the sheet () option to open a particular
sheet

Use the firstrow option if variable names
are on the first row of the Excel sheet



IMPORTING .csv DATA SETS

* import csv file; change path below before executing

* Comma-separated values files are also , v , :
import delimited using "C:\path\myfile.csv", clear

commonly used to store data

* Use import delimited to read in .csv
files (and files delimited by other characters
such as tab or space)

¢ The syntax and options are very similar to
import excel

* But no need for sheet () or firstrow
options (first row is assumed to be variable
names in .csv files)



USING THE MENU TO
IMPORT EXCEL AND .CSV
DATA

Because path names can be very long and
many options are often needed, menus are
often used to import data

Select File -> Import and then either
“Excel spreadsheet” or
“Text data(delimited,*.csy, ...)”

.
[ statasc 15.1

File
=

=

il

Edit Data Graphics  Statistics  User  Window  Help

Open... Ctrl+0

View...
Do..
Filename...

Change werking directory...

Log b
Import 3
Export b
Print b

Example datasets...
Recent files b

Exit

g & )
- im)
/__ [ A A |
_/ / S/ / S/ 15.1 Copyright 1985-2017 StataCorp LL
Statisties/Data Analysis StataCorp
4905 Lakeway Drive
College Station, Texas 77845 USA
800-5TATA-FC htep://www. s
979-696-4600 =tataliztata.
Excel spreadsheet (*.xls;* xlsx) 979-696-4601 (fax)
Text data (delimited, *.cav, ...}
Text data in fixed format Fe:
56

Text data in fixed format with a dictionary
Unformatted text data
SAS XPORT

ChUsershalin\Documents

Federal Reserve Economic Data (FRED)
Haver Analytics database

ODBC data source

dBase (*.dbf)

Ee help unicode_advice.
vpe -update all-

Command




PREPARING DATA FOR IMPORT

* To get data into Stata cleanly, make sure the data in your Excel file or .csv file have
the following properties

Rectangular

* Each column (variable) should have the same number of rows (observations)
* No graphs, sums, or averages in the file

Missing data should be left as blank fields

* Missing data codes like -999 are ok too (see command mvdecode)

Variable names should contain only alphanumeric characters or _ or.

Make as many variables numeric as possible

* Many Stata commands will only accept numeric variables




HELP FILES AND STATA

help command open hel age for command
SYNTAX L > 2 ey




HELP FILES

Precede a command name (and certain topic ~ ~©°pe? help file for command summarize
. . . help summarize
names) with heIp to access its help file.

Let’s take a look at the help file for the
summarize command.



HELP FILE: TITLE SECTION

* command name and a brief description

File Edit History Help
. C= Q help summarize
* link to a .pdf of the Stata manual entry for
) + Dialog - Alsosee~ Jumpto
summarize
4___—-——______-‘-‘i\\\‘~"“-——————______, [R] summarize — Summary statistics
. . . —p (View complete PDF manual entry)
* manual entries include details about methods
and formulas used for estimation commands, Syntax
and thOFOUgh|)’ eXPIalned examples summarize [varlist] [if] [in] [weight] [, options]
options Description
Main
detail display additional statistics
meanonly suppress the display; calculate only the mean; programmer's
option
format use variable's display format
separator(#) draw separator line after every # variables; default is
separator(5)
display_options control spacing, line width, and base and empty cells

NUM



HELP FILE: SYNTAX SECTION

various uses of command and how to specify them
bolded words are required

the underlined part of the command name is the
minimal abbreviation of the command required for
Stata to understand it

* We can use su for summarize
italicized words are to be substituted by the user
* e.g.varlist is a list of one or more variables

[Bracketed] words are optional (don’t type the
brackets)

a comma , is almost always used to initiate the list of
options

File Edit History Help
C = Q help summarize
help summarize X

+ Dialog - Alsosee- Jumpto-

[R] summarize — Summary statistics
(View complete PDF manual entry)

Syntax
summarize [varlist] [if] [in] [weight] [, options]
options Description
Main
detail display additional statistics
meanonly suppress the display; calculate only the mean; programmer's
option
format use variable's display format
separator(#) draw separator line after every # variables; default is
separator(5)

display_options control spacing, line width, and base and empty cells

NUM



HELP FILE: OPTIONS SECTION

Under the syntax section, we find the list of -
options and their description C 8 Qs

help summarize X

Most Stata commands come with a variety of

. [R] summarize — Summary statistics
options that alter how they process the data (View conplete POF manusl entry)
or how they output Syntax

summarize [varlist] [if] [in] [weight] [, options]

Options will typically follow a comma

options Description
. . Main
Options can also be abbreviated detail display additional statistics

meanonly suppress the display; calculate only the mean; programmer's
option

format use variable's display format

separator(#) draw separator line after every # variables; default is
separator(5)

display_options control spacing, line width, and base and empty cells

NUM

+ Dialog Also see -~ Jumpto -



HELP FILE: SYNTAX SECTION

* Summary statistics for all variables

File Edit History Help

[ C (] Q help summarize
summarlize

help summarize X

+ Dialog

* Summary statistics for just variables read and (s} sumarize — sumary statistics

(View complete PDF manual entry)

write (using abbreviated command)

Syntax
Summ read wWIrl te summarize [varlist] [if] [in] [weight] [, options]
options Description
* Provide additional statistics for variable read Main
detail display additional statistics
. meanonly suppress the display; calculate only the mean; programmer's
summ read, detail option ,
format use variable's display format
separator(#) draw separator line after every # variables; default is

separator(5)
display_options control spacing, line width, and base and empty cells

NUM



HELP FILE: THE REST

* Below options are Examples of using the

e Edit History Help

command, including video examples! C 8 Q o

(occasionally)

* Click on “Also see” to open help files of

related commands

help summarize X

+
fvwrap(#), and fvwrapon(style); see [R] Estimation options

Vs

Examples

. sysuse auto

. summarize

. summarize mpg weight

. summarize mpg weight if foreign

. summarize mpg weight if foreign, detail
. summarize i.rep78

Video example

Descriptive statistics in Stata

Stored results

NUM

ump 10 ~



GETTING TO KNOW YOUR DATA




browse open spreadsheet of data

VIEWING DATA

list print data to Stata console




WORKSHOP DATASET

H ™ * Workshop dataset
We will l_'lse a dataset conS|st|ng of 200 use https://stats.idre.ucla.edu/stat/data/hs0, clear
observations (rows) and |3 variables

(columns)
Each observation is a student

Variables

* Demographics — gender(l=male, 2=female),
race, ses(low, middle, high), etc

* Academic test scores

° read, write, math, science, socst

Go ahead and load the dataset!



BROWSING THE DATASET

] Data Editor (Browse) - [hs0,dta]

* Once the data are loaded, we can view the

dataset as a spreadsheet using the command _LLILLI |- A4

gender(1]

bro WS e gender id race ses schtyp protype read write math
1 70 white low 1 general &7 Bz 41
. . . . z 2 121 white middle 1 vocati 68 53 53
The magnifying glass with spreadsheet icon : ) 0s L omerm as s o
4 1 141 white high 1 wvocati 63 44 47
also browses the dataset : ; 1 wioe | miade R s o o
& 1 113 white middle 1 acadenic 44 £z £l
- 7 1 E0 african-amer middle 1 general E0 3] 4z
F stata/IC 15.1 8 1 11 hispanic widdle 1 acadewic 34 46 45
File Edit Data Graphics Statisti User Window kS 1 g4 white widdle 1 general 63 57 54
] =h | IS - = - f :' 10 1 48  african-amer uiddle 1 acadenic £7 EE Lz
= AH d - e Lﬁ j 11 1 75 white middle 1 vocati &0 46 £l
1z 1 &0 £ middle 1 acadenic 57 65 £l
. 1z 1 =2 white high 1 acadenic 73 &0 7l
Black columns are numeric, red columns are y ] ] e A T 1
. d bI I . . h 15 1 22 african-amer low 1 acadenic 45 £7 =]
strlngs, an ue columns are numeric wit = f Ls whive Low 1| emeral 2 R o
M 17 1 i) white high 1 academic 47 Bz Bl
Strlng Ia‘bels 13 1 195 white middle Z general 57 E7 &0
13 1 114 white high 1 academic 68 &5 &
Z0 1 a5 white middle 1 general EE& 39 E7
21 1 187 white middle 1 general 63 43 <13




LISTING OBSERVATIONS

The 11ist command prints observation to l*ilizsdfiiftznfnwﬁge for first o observations
the Stata console

Simply issuing“11ist” will list all Fommmmomooooo- +
) : | read write |
observations and variables | oo oo |
1. | 57 52 |
* Not usually recommended except for small 2. | 68 59 |
datasets 3. 1 44 33 |
4. 1 63 44 |
Specify variable names to list only those A 22 L

variables

We will soon see how to restrict to certain
observations



in select by observation number

SELECTING OBSERVATIONS

if select by condition




SELECTING BY OBSERVATION NUMBER
WITH in

Many commands are run on a subset of the ¥ list science for last 3 observations
y . li science in -3/L
data set observations

o +
1n selects by observation (row) number :_ffl_'ffff_:
198. | 55 |

Syntax 199. | 58 |
. . 200. | 53 |

e Iin firstobs/lastobs VI +

* 30/100 — observations 30 through 100
* Negative numbers count from the end
* “L” means last observation

* —-10/L - tenth observation from the last
through last observation



SELECTING BY CONDITION WITH 1if

¢ 1f selects observations that meet a certain * list gender’ges, and math if math > 70
. * with clean outp
condition 1i gender ses math if math > 70, clean
e gender == | (male) gender ses math
13. 1 high 71
* math > 50 22. 1  middle 75
37. 1 middle 75
* 1f clause usually placed after the command 55. 1 middle 73
o e . 73. 1 middle 71
specification, but before the comma that J 23 PR >
precedes the list of options 97. 2 middle 72
98. 2 high 71
132. 2 low 72
164. 2 low 72



STATA LOGICAL AND RELATIONAL
OPERATORS

—— equa| to * browse gender, ses, and read
* for females (gender=2) who have read > 70
browse gender ses read if gender == 2 & read > 70

* double equals used to check for equality

<, >, <=, >= greater than, greater than or
| Data Editor (Browse) - [hsl.dta]

equal to, less than, less than or equal to File Edit View Dots Tools
EH= AR Y.
,’ not gender[97]
gender sas read
¢ 'I = hot equal a7 middle 71
110 high 71
& and 115 high 73

z
z

11s z high 73
4

| or 136

high 76




EXERCISE |

Use the browse command to examine the ses values for students with write
score greater than 65

Then, use the help file for the browse command to rewrite the command to
examine the ses values without labels.

Answers to exercises are at the bottom of the workshop do-file




codebook inspect variable values

EXPLORING DATA summarize summarize distribution

tabulate tabulate frequencies




EXPLORE YOUR DATA BEFORE ANALYSIS

* Take the time to explore your data set before embarking on analysis

* Get to know your sample with quick summaries of variables
* Demographics of subjects

* Distributions of key variables

* Look for possible errors in variables



For more detailed information about the values of each
variable, use codebook, which provides the following:

USE codebook TO INSPECT VARIABLE
VALUES

For all variables
* number of unique and missing values

For numeric variables

* range, quantiles, means and standard deviation for

continuous variables
 frequencies for discrete variables
For string variables

* frequencies

* warnings about leading and trailing blanks

* inspect values of variables read gender and prgtype
codebook read gender prgtype

read

reading score

type:

range:
unique values:

mean:
std. dev:

percentiles:

numeric (float)
[28,76]
30
52,23
10.2529
10% 25%
39 44

units: 1
missing .: 0/200

50% 75% 90%
50 60 67

gender

(unlabeled)

type:

range:
unique values:

tabulation:

numeric (float)

[1,2]

2

Freq, Value
91 1

109 2

units: 1
missing .: 0/200

prgtype

(unlabeled)

type:
unique values:

tabulation:

string (str§)
3

Freq. Value
105 macademic"
45 "general”™
50 "vocati"

missing "": 0/200



SUMMARIZING CONTINUOUS
VARIABLES

* The summarize command calculates a ~ BRI COmE IR VARIEONES
. , summarize read math
variable’s:

* number of non-missing observations | pmelble | e REes g Bee g —
read | 200 52.23 10.25294 28 76
° mean math | 200 52.645 9.368448 33 75

* standard deviation
* summarize read and math for females

. summarize read math if gender == 2
* min and max 2
Variable | Obs Mean Std. Dev. Min Max
read | 109 51.73394 10.05783 28 76

math | 109 52.3945 9.151015 33 72



¢ Use the detail option with summary to
get more estimates that characterize the
distribution, such as:

DETAILED SUMMARIES

reading score

* detailed summary of read for females
summarize read if gender == 2, detail

percentiles (including the median at 50" g oTeentings  sSmallegd
percentile) 3 36 34
variance ji: ZZ ”
skewness 758 57 Largejlz
kurtosis 553 % 76

Obs
Sum of Wgt.

Mean
Std. Dev.

Variance
Skewness
Kurtosis

109
109

51.73394
10.05783

101.16
.3234174
2.500028



TABULATING FREQUENCIES OF
CATEGORICAL VARIABLES

* tabulate (often shortened to tab) * tabulate frequencies of ses
. o tabulate ses
displays counts of each value of a variable
 useful for variables with a limited number of - ses fregq. | fereemt cum-
| I low | 47 23.50 23.50
evels middle | 95 47.50 71.00
high | 58 29.00 100.00
* For variables with labeled values,use the @ 777 oen | e e
nolabel option to display the underlying
numeric values * remove labels
tab ses, nolabel
ses | Freq. Percent Cum.
____________ +___________________________________
1 | 47 23.50 23.50
2 | 95 47.50 71.00
3 | 58 29.00 100.00
____________ +___________________________________
Total | 200 100.00



TWO-WAY TABULATIONS

* tabulate can also calculate the joint o LA SO PREERNEEEEE
frequencies of two variables D RS SRSy o
| ses
* Use the rowand col options to display SN S low o madle high | Toral
row and column percentages PIPANIC L 5750 4583 16.671  100.00
T astan | R s ER 11
* We may have found an error in a race value | 27.27  45.45  27.27 | 100.00
_____________ +_________________________________+__________
(5 ?) african-amer | 11 6 3| 20
| 55.00 30.00 15.00 | 100.00
_____________ +_________________________________+__________
white | 24 71 48 | 143
| 16.78 49.65 33,57 | 100.00
_____________ +_________________________________+__________
5 | 0 2 0 | 2
[ 0.00 100.00 0.00 | 100.00
_____________ +_________________________________+__________
Total | 47 95 58 | 200
| 23.50 47.50 29.00 | 100.00



EXERCISE 2

* Use the tab command to determine the numeric code for “Asians” in the
race variable

* Then use summarize to estimate the mean of the variable science for Asians




DATA VISUALIZATION

histogram
graph box
scatter

graph bar

twoway

histogram
boxplot
scatter plot
bar plots

layered graphics



DATA VISUALIZATION

Data visualization is the representation of data in visual formats such as graphs

* Graphs help us to gain information about the distributions of variables and
relationships among variables quickly through visual inspection

Graphs can be used to explore your data, to familiarize yourself with
distributions and associations in your data

Graphs can also be used to present the results of statistical analysis




HISTOGRAMS

* Histograms plot distributions of variables by
displaying counts of values that fall into

various intervals of the variable

*histogram of write
histogram write

.06
1

Density
.04

40

T T
50 60
writing score

70




histogram OPTIONS *

* Use the option normal with histogram

histogram of write with normal density
. . * and intervals of length 5
to overlay a theoretical normal density hist write, normal width (5)
* Use the width () option to specify

interval width

Density
.02

.01

T T T
30 40 50 60
writing score

70



BOXPLOTS *

* boxplot of all test scores

* Boxplots are another popular option for ; ,
graph box read write math science socst

displaying distributions of continuous
variables

80

* They display the median, the interquartile T
range, (IQR) and outliers (beyond 1.5*IQR) ‘

60

* You can request boxplots for multiple
variables on the same plot -

40

20

[ reading score [ writing score
[ math score [ science score
[ | social studies score




SCATTER PLOTS

* scatter plot of write vs read

* Explore the relationship between 2 e

continuous variables with a scatter plot

* The syntax scatter varl varZ2 will = e w .
create a scatter plot with varl on the y- N TRELEEE
0 . 31 ° e o0 08 0680 ¢

axis and var2 on the x-axis L LR

§ : ..‘ O: [ ] ¢ [ ] : [ ] ¢ °
_g’“o‘* ) P eoe o° °
E ¢ : e ©° .. [ ] E ¢ [ ] ® ¢ :

2 S50 R

° e e ° e [ )
0
” 3|0 4IO 5I0 6‘0 7I0

reading score



BAR GRAPHS TO VISUALIZE
FREQUENCIES

* bar graph of count of ses

* Bar graphs are often used to visualize
graph bar (count), over (ses)

frequencies

100
1

* graph bar produces bar graphs in Stata

80

° its syntax is a bit tricky to understand

* For displays of frequencies (counts) of each
level of a variable, use this syntax:

frequency
60

40

graph bar (count), over (variable)

20

low middle high



TWO-WAY BAR GRAPHS

* Multiple over (variable)options can be - frequenciessofigendersbyises
. 2 asyvars colors bars by ses
SPeCIerd graph bar (count), over (ses) over (gender) asyvars
* The option asyvars will color the bars by n

the first over () variable

40
1

frequency
20 30
1 1

10

I oy I middle
I high




TWO-WAY, LAYERED GRAPHICS

* The Stata graphing command twoway produces layered graphics, where
multiple plots can be overlayed on the same graph

* Each plot should involve a y-variable and an x-variable that appear on the y-
axis and x-axis, respectively

Syntax (generally): twoway (plottypel yvar xvar) (plottypelZ yvar
xvar)..

plottype is one of several types of plots available to twoway,and yvar and
xvar are the variables to appear on the y-axis and x-axis

See help twoway for a list of the many plottypes available




LAYERED GRAPH EXAMPLE |

* Layered graph of scatter plot and lowess plot

(best fit curve)

* layered graph of scatter plot and lowess curve
twoway (scatter write read) (lowess write read)

70

60

50

40

30

reading score

® writing score lowess write read




LAYERED GRAPH EXAMPLE 2

A YOU can also overlay separate PlOtS b)’ group i layered scatter plots of write and read
. . colored by gender
to the same graph with different colors twoway (scatter write read if gender == 1, mcolor (blue)) ///
(scatter write read if gender == 2, mcolor (red))
e Use if to select groups twoway (scatter write read if female == 1, mcolor (blue))
(scatter write read if female == 0, mcolor (red))

* the mcolor () option controls the color of
the markers

70
L

60
1
L]
¢ 8080 O
*®
[
L ] ™. e
e

writing score
50
1
[
L)
”e
[
[
[

40

30 40 50 60 70 80
reading score

® writing score  ® writing score




EXERCISE 3

* Use the scatter command to create a scatter plot of math on the x-axis vs
write on the y-axis

* Use the help file for scatter to change the shape of the markers to
triangles.



DATA MANAGEMENT



CREATING,TRANSFORMING,

AND LABELING VARIABLES

generate
replace

egen

rename

recode

label variable
label define
label value

encode

create variable

replace values of variable
extended variable generation
rename variable

recode variable values

give variable description
generate value label set

apply value labels to variable

convert string variable to
numeric



GENERATING VARIABLES

* generate a sum of 3 variables
generate total = math + science + socst
we need (5 missing values generated)

* Variables often do not arrive in the form that

* Use generate (Often abbreviated gen or * it seems 5 missing values were generated
. * let's look at variables
g) to create varlables, USU&”)’ from summarize total math science socst
operations on existing variables

Variable | Obs Mean Std. Dev. Min Max

* sums/differences/products/means of variables total | 195  156.4564  24.63553 96 213
math | 200 52.645  9.368448 33 75

) science | 195  51.66154  9.866026 26 74

* squares of variables socst | 200 52.405  10.73579 26 71

* If an input value to a generated variable is
missing, the result will be missing



MISSING VALUES IN STATA

Missing numeric values in Stata are represented
by .

Missing string values in Stata are represented by
“” (empty quotes)

You can check for missing by testing for
equality to . (or “” for string variables)

* You can also use the missing() function

When using estimation commands, generally,
observations with missing on any variable used
in the command will be dropped from the
analysis

* list variables when science is missing
1i math science socst if science == .

* same as above, using missing () function
1li math science socst if missing (science)

18.
37
55,
76.

54 51 |
60 56 |
75 66 |
73 66 |
43 31 |




REPLACING VALUES

* replace total with just (math+socst)

* Use replace to replace values of existing L e S EhiEe )
1 science 18 missing

variables

* Often used with if to replace values for a

subset of observations

replace total =

summarize total

Variable |

* no missing totals now

Mean

total |

155.42

Std. Dev.

math + socst if science == .

25.47565



EXTENDED GENERATION OF VARIABLES

egen (extended generate) creates variables

. ) . L * ith functi r iable that
using a wide array of functions, which include: SOen WOER SOOCHIOn FOWmCan gererares reriapie the

* is mean of all non-missing values of those

. istical f . h ltipl iabl . * variables
statistical functions that accept multiple variables ay . e, meantest = rowmean (read math science socst)
arguments summarize meantest read math science socst
¢ e'g' means across Several VarlableS Variable | Obs Mean Std. Dev. Min Max
_____________ i
* functions that accept a single variable, but do not e read | 200 saves  1viaszea  ze 7
9 Q q Q g math | 200 52.645 9.368448 B9 75
involve simple arithmetic operations science | 195  51.6615¢  9.866026 26 74
socst | 200 52.405 10.73579 26 71
* e.g.standardizing a variable (subtract mean anc
divide by standard deviation) * standardize read
egen zread = std(read)
See the help file for egen to see a full list of summarize zread
available functions
Variable | Obs Mean Std. Dev. Min Max
_____________ Lo % Mean  Std-bev. | MmN
zread | 200 -1.84e-09 1 -2.363225 2.31836

g mean2= (read +math +science +socst)/4



RENAMING AND RECODING VARIABLES

* renaming variables
rename gender female
* recode values to 0,1
. .
Syntax: rename old name new name recode female (1=0) (2=1)

tab female

* rename changes the name of a variable

* recode changes the values of a variable to
another set of values

female | Freq. Percent Cum.

* Syntax: recode (old=new) (old=new).. 5_’|L _________ o as 59 a5 5

. _ 1] 109 54.50 100.00

* Here we will change the gender variable =~ --------——- pmmmemmmsmmemmsemeemees e
Total | 200 100.00

(I=male, 2=female) to “female” and will
recode its values to (O=male, | =female)

* Thus, it will be clear what the coding of female
signifies



LABELING VARIABLES (1)

Short variable names make coding more
efficient but can obscure the variable’s
meaning

Use 1abel variable to give the variable
a longer description

The variable label will sometimes be used in
output and often in graphs

* labeling variables (description)

label variable math "9th grade math score”

label variable schtyp "public/private school"

* the variable label will be used in some output
histogram math

tab schtyp

.04
|

.02 .03
| L

Density

.01
L

T T T
30 40 50 60 70
9th grade math score



LABELING VARIABLES (1)

* labeling variables (description)

* Short variable names make coding more : .
. . , label variable math "9th grade math score
efficient but can obscure the variable’s label variable schtyp "public/private school"
meaning *'the variable label will be used in some output
histogram math
g q 9 tab ht
* Use label variable to give the variable 4o SehEyP
a longer description public/priv |
ate school | Freq. Percent Cum.
* The variable label will sometimes be used in ~ ~=7777===7~~ FoTTTTTTT T
. 1 | 168 84.00 84.00
output and often in graphs 2 | 32 16.00 100.00
____________ +___________________________________
Total | 200 100.00



LABELING VALUES

* Value labels give text descriptions to the * schtyp before labeling values

numerical values of a variable. SED BEie2
blic/pri
* To create a new set of value labels use I1abel Pt heoy | Freq percent Cum
I B e e E e
define 1| 168 84.00 84.00
2 32 16.00 100.00
s | e 000
* Syntax: label define labelname # Total | 200 100.00
label.., where l1abelname is the name of the
value label set, and (# label...) is a list of numbers, * create and apply labels for schtyp
each followed by its label. label define pubpri 1 public 2 private
. label values schtyp pubpri
* Then, to apply the labels to variables, use 1abel tab schtyp
values
public/priv |
* Syntax: label values varlist labelname, atesehool | T || geeeesE cum-
where varlist is one or more variables, and public | 168 84.00 84.00
K private | 32 16.00 100.00
labelname is the value label set name - i
Total | 200 100.00



ENCODING STRING VARIABLES INTO
NUMERIC (1)

encode converts a string variable into a » encoding string prgtype into
. . numeric variable prog
numeric variable encode prgtype, gen (prog)
* remember that some Stata commands require * we see that prog is a numeric with labels (blue)

* while the old variable prog is string (red)

numeric variables
browse prog prgtype

* encode will use alphabetical order to order

the numeric codes File Edit Viewv Data Tools
: - : EE. vBE BH QY.
* encode will convert the original string values ————

into a set of value labels
prgtype prog

73 academic academic

* encode will create a new numeric variable,
which must be specified in option
gen (varname)

74 general general
FL vocati wocati

76 academic academic




ENCODING STRING VARIABLES INTO
NUMERIC (2)

* remember to use the option nolabel to LG SO I S A DS st
tab prog
remove value labels from tabulate output
prog | Freq Percent Cum
* Notice that numbering begins at | T emdemic | s 50 2. 50
general | 45 22.50 75.00
vocati | 50 25.00 100.00
____________ +___________________________________
Total | 200 100.00

* use option nolabel to remove the labels
tab prog, nolabel

prog | Freq Percent Cum

____________ +___________________________________

1 | 105 52.50 52.50

2 | 45 22.50 75.00

3 | 50 25.00 100.00

____________ +___________________________________
Total | 200 100.00



EXERCISE 4

* Use the generate and replace commands to create a variable called
“highmath” that takes on the value | if math is greater than 60,and 0
otherwise

* Then use the 1abel define command to create a set of value labels called
“mathlabel”, which labels the value | “high” and the value 0 “low”

* Finally, use the 1abel values command to apply the “mathlabel” labels to
the newly generated variable highmath. Use the tab command on highmath

to check your results.




DATASET OPERATIONS

keep
drop
keep if
drop 1if
sort

gsort

keep variables, drop others
drop variables, keep others
keep observations, drop others
drop observations, keep others
sort by variables, ascending

ascending and descending sort



SAVE YOUR DATA BEFORE MAKING BIG
CHANGES

 We are about to make changes to the * save dataset, overwrite existing file
. save hsl, replace
dataset that cannot easily be reversed, so we
should save the data before continuing



KEEPING AND DROPPING VARIABLES

* drop variable prgtype from dataset

* keep preserves the selected variables and
drop prgtype

drops the rest

* keep just id read and math
¢ Use keep if you want to remove most of the keep id read math

variables but keep a select few

* drop removes the selected variables and
keeps the rest

* Use drop if you want to remove a few
variables but keep most of them



KEEPING AND DROPPING
OBSERVATIONS

* Specify if after keep or drop to preserve
or remove observations by condition

* To be clear, keep ifand drop 1if select
observations, while keep and drop select
variables

* keep observation if reading > 40

keep if read > 40
summ read

Variable | Obs Mean Std. Dev.

read | 178 54.23596 8.96323

* now drop i1f math outside range
drop if math < 30 | math > 70
summ math

Variable | Obs Mean Std. Dev.

math | 168 52.68452 8.118243

[30,70]



SORTING DATA (1)

Use sort to order the observations by one  EemEny
. * first look at unsorted
or more variables 1i in 1/5

* sort varl var2 varJ3,for example, will
sort first by varl,then by var2, then by Fommm T
var3,all in ascending order

1. | 70 57 41
2. | 121 68 53
3. | 86 44 54
4. | 141 63 47
5. | 172 47 57




SORTING DATA (2)

Use sort to order the observations by one * now sort by read and then math
. sort read math
or more variables 1i in 1/5

* sort varl var2 var3,for example, will
sort first by varl,then by var2, then by Fommm T *
var3,all in ascending order

1. | 37 41 40 |
2. | 30 41 42 |
3. | 145 42 38 |
4. | 22 42 39 |
5. | 124 42 41 |



SORTING DATA (3) *

o Use gsort with + or — before each variable * sort descending read then ascending math
gsort -read +math

to specify ascending and descending order, 1i in 1/5
respectively

1. | 61 76 60 |
2. | 103 76 64 |
3. | 34 73 57 |
4. | 93 73 62 |
5. | 95 73 71 |



EXERCISE 5

Reload the hs0 data set fresh using the following command:
use https://stats.idre.ucla.edu/stat/data/hs0, clear

Subset the dataset to observations with write score greater than or equal to
60. Then remove all variables except for id and write. Save this as a Stata
dataset called “highwrite”

Reload the hs0O dataset, subset to observations with write score less than 60,
remove all variables except id and write, and save this dataset as “lowwrite”

Reload the hsO dataset. Drop the write variable. Save this dataset as
“nowrite”.




append add more observations

COMBINING DATASETS

merge add more variables, join by
matching variable




APPENDING DATASETS

* Datasets are not always complete when we receive them

* multiple data collectors

* multiple waves of data

* The append command combines datasets by stacking them row-wise, adding
more observations of the same variables



APPENDING DATASETS

Let’s append together two of the datasets we * first load highwrite
just created in the previous exercise use highwrite, clear

Begin with one of the datasets in memory ;p;ggzngsiggwﬁ éfﬂirite

+ Firstload the“highwrite” bl & ~?ummazrize write shows 200 observations and
Then append the “lowwrite” dataset yrile scores above and below 70

* Syntax: append using dtaname Variable | obs Mean  Std. Dev. Min Max

+

write | 200 52.775 9.478586 31 67

* dtaname is the name of the Stata data file to
append

Variables that appear in only one file will be
filled with missing in observations from the
other file



MERGING DATASETS (1)

* To add a dataset of columns of variables to another dataset, we merge them
* In Stata terms, the dataset in memory is termed the master dataset

* the dataset to be merged in is called the “using” dataset
* Observations in each dataset to be merged should be linked by an id variable

* the id variable should uniquely identify observations in at least one of the datasets

* If the id variable uniquely identifies observations in both datasets, Stata calls this a |:|
merge

* If the id variable uniquely identifies observations in only one dataset, Stata calls this a
I:m (or m:l) merge




MERGING DATASETS (2)

Let’'s merge our dataset of id and write with the * merge in nowrite dataset using id to link
dataset “nowrite” using id as the merge variable merge 1:1 1d using nowrite

merge syntax:

Result # of obs.
* |-to-l: merge 1:1 idvar using dtaname not matched 0
matched 200 (_merge==3)

* I-to-many:merge 1:m idvar using dtaname
* many-to-l:merge m:1 idvar using dtaname

* Note that idvar can be multiple variables used to
match

Let’s try this |-to-lmerge

Stata will output how many observations were
successfully and unsuccessfully merged



BASIC STATISTICAL ANALYSIS



ANALYSIS OF
CONTINUOUS, NORMALLY

DISTRIBUTED OUTCOMES

mean
ttest
correlate
regress
predict

test

means and confidence intervals
t-tests

correlation matrices

linear regression

model predictions

test of linear combinations of
coefficients



LOAD DATASET

* Please load the dataset hs|, which is dataset hsO altered by our data
management commands, using the following syntax:

use https://stats.idre.ucla.edu/stat/data/hsl, clear




MEANS AND CONFIDENCE INTERVALS
(1)

* many commands provide 95% CI

* Confidence intervals express a range of
mean read

plausible values for a population statistic,

. o M ti ti Numb f ob = 200

such as the mean of a variable, consistent can estimation pber of 958
with the sample data B )
_____________ +________________________________________________
read | 52.23 .7249921 50.80035 53.65965

* The mean command provides a 95%
confidence interval, as do many other
commands



PREVALENCE AND CONFIDENCE
INTERVALS (1)

* Confidence intervals express a range of
plausible values for a population statistic,
such as the mean of a variable, consistent
with the sample data

* The proportion command provides a
95% confidence interval, as do many other
commands

proportion ses

Proportion estimation

Number of obs = 200

Proportion

Std. Err.

[95% Conf. Interval]

ses

low
middle
high

- 235
.475
.29

.0300565
.0353997
.0321663

.1809417 .299307
.4061244 .54484
.2308622 .3572503




T-TESTS TEST WHETHER THE MEANS ARE
DIFFERENT BETWEEN 2 GROUPS

t-tests test whether the mean of a variable is different between 2 groups
The t-test assumes that the variable is normally distributed

The independent samples t-test assumes that the two groups are independent
(uncorrelated)

Syntax for independent samples t-test:

* ttest var, by (groupvar),where var is the variable whose mean will be tested for
differences between levels of groupvar

The ttest command can also perform a paired-samples t-test, using slightly
different syntax

Let’s peform a t-test to see if the means of write are different between the 2
genders




INDEPENDENT SAMPLES T-TEST
EXAMPLE

* independent samples t-test
ttest read, by (female)

Two-sample t test with equal variances

Mean Std. Err. Std. Dev. [95% Conf. Interval]

10.50671 50.63605 55.0123

1.101403

52.82418

109 51.73394 .9633659 10.05783 49.82439 53.6435
200 52.23 .7249921 10.25294
_________ +____________________________________________________________________
diff | 1.090231 1.457507

diff mean (0) - mean (1)
Ho: diff = 0

Ha: diff != 0
Pr(|lT| > |t]) = 0.4553

Ha: diff < 0
Pr(T < t) = 0.7723

Pr(T > t) = 0.2277




INDEPENDENT SAMPLES T-TEST
EXAMPLE

* independent samples t-test
ttest read, by (female)

Two-sample t test with equal variances

Group | Obs Mean Std. Err Std. Dev [95% Conf. Interval]
_________ o __
| 91 52.82418 1.101403 10.50671 50.63605 55.0123
| 109 51.73394 .9633659 10.05783 49.82439 53.6435
_________ o __
combined | 200 52.23 .7249921 10.25294 50.80035 53.65965
_________ o
diff | 1.090231 1.457507 -1.783998 3.964459
diff = mean(0) - mean (1) t = 0.7480
Ho: diff = 0 degrees of freedom = 198
Ha: diff < 0 Ha: diff != 0 Ha: diff > 0

Pr(T < t) = 0.7723 Pr(|lT| > |t]) = 0.4553 Pr(T > t) = 0.2277




CORRELATION

A correlation coefficient quantifies the linear ~ * correlation matrix of 5 variables
. i . corr read write math science socst
relationship between two (continuous)

. (obs=195)
variables on a scale between -1 and | s
| read write math science
Syntax: correlate varlist T ;;;;‘T"’;f;;;; """""""""""""""
write | 0.5960 1.0000
The output will be a correlation matrix that e e yeel yeree 10000
shows the pairwise correlation between soest 1 06078 0.9996 00288 0,495

each pair of variables

If you need p-values for correlations, use the
command pwcorr

1.0000



MODEL ESTIMATION COMMAND
SYNTAX

* Most model estimation commands in Stata use a standard syntax:

model command depvar indepvarlist, options

°* Where

model command is the name of a model estimation command
depvar is the name of the dependent variable (outcome)
indepvarlist is a list of independent variables (predictors)

options are options specific to that command




LINEAR REGRESSION

* Linear regression, or ordinary least squares regression, models the effects of one
or more predictors, which can be continuous or categorical, on a normally-
distributed outcome

* Syntax: regress depvar indepvarlist,where depvar is the name of the
dependent variable,and indepvarlist is a list of independent variables

* To be safe, precede independent variables names with i . to denote categorical predictors
and c. to denote continuous predictors

* For categorical predictors with the i. prefix, Stata will automatically create dummy 0/
indicator variables and enter all but one (the first, by default) into the regression

* Let’s run a linear regression of the dependent variable write predicted by
independent variables math (continuous) and ses (categorical)




LINEAR REGRESSION EXAMPLE

* linear regression of write on continuous
* predictor math and categorical predictor ses
regress write c.math i.ses

Source | ISIS] df MS DL ODbS
————————————— e e e e e e e e F(3, 196) =
Model | 6901.40673 3 2300.46891 Prob > F =
Residual | 10977.4683 196 56.00749 R-squared =
————————————— e S e e B Bl e e e e e Adj

Root MSE = 7.4838

Intervall]

.6115218 . 7276286

middle -.5499235 2.105695
high 1.014773 4.023333
26.64979

__cons 20.54836,




ESTIMATING STATISTICS BASED ON A
MODEL

Stata provides excellent support for estimating and testing additional statistics after
a regression model has been run

Stata refers to these as “postestimation” commands, and they can be used after
most regression models

* To see which commands can be issued as follow-ups to a model estimation command, use:
help model command postestimation
Where model command is a Stata model command

e.g.for regress, try help regress postestimation

Examples: model predictions, joint tests of coefficients or linear combination of
statistics, marginal estimates




POSTESTIMATION EXAMPLE I:
PREDICTION

* The predict: command can be used to ;riféiiicﬁii (SRASREE VERSCiE
make model-based predictions of various

statistics such as: * get residuals
predict res, residuals

* Predicted value of dependent variable (default) D Slahs G el e il e e A
observed write

* Residuals (difference between observed and 1i pred res write in 1/5
predicted dependent variable)

e +
* Add option residuals to predict : _____ pred fff___”_vfff‘f_:
L 1. | 45.62076 6.379242 52 |

* |nfluence statistics 2. | 52.4091 6.590904 59 |
. , 3. | 54.58532 -21.58531 33 |

* e.g.add option cooksdto predict 4. | 50.30466 -6.304662 44 |
5. | 54.85518 -2.855183 52 |



EXERCISE 6

* Use the regress command to determine if the variables female (categorical)
and science (continuous) are predictive of the dependent variable math.

* One of the assumptions of linear regression is that the errors (estimated by
residuals) are normally distributed. Use the predict command and the
histogramcommand to assess this assumption.




tab .., chiZ2 chi-square test of

ANALYSIS OF CATEGORICAL independence

OUTCOMES

logit logistic regression




CHI-SQUARE TEST OF INDEPENDENCE

* chi square test of independence

* The chi-square test of independence ,
tab prog ses, chil2

assesses association between 2 categorical

variables | ces
prog | low middle high | Total
. v At e, e e o ————
* Answers the question: Are the category romdemic | 1o » 2 | 105
proportions of one variable the same across general | 1 20 ;| e

vocati

levels of another variable? s Ao #mmmmmmmmes
Total | 47 95 58 | 200

° Syntax: tab varl var2, chi? Pearson chi2(4) = 16.6044 Pr = 0.002



LOGISTIC REGRESSION

Logistic regression is used to estimate the effect of multiple predictors on a binary
outcome

Syntax very similar to regress: logit depvar indepvarlist, where
depvar is a binary outcome variable and indepvarlist is a list of predictors

Add the or option to output the coefficients as odds ratios
Let’s perform a logistic regression:

*  We will use the binary variable “highmath” that we created in exercise 4 as the outcome

* The variables write (continuous) and ses (categorical) will serve as predictors




LOGISTIC REGRESSION EXAMPLE

* logistic regression of binary outcome highmath predicted by
* by continuous (write) and female (categorical)
logit highmath c.write i.female, or

Logistic regression Number of obs = 200
LR chil2i2) 62.16

rob > chi2 = 0.00
Pseudo R2 = 0.2949

Log likelihood = -74.300928

[95% Conf. Interval]

ighmath

1.157949 1.356442
.1896638 .9885398
1.14e-08 .0001237

1.253272
.4330014
1.19e-06

1.female




EXERCISE 7

* Use the tab command to run a chi-square test of independence to test for
association between ses and race.

* Fisher's exact test is often used in place of the chi-square test of independence
when the (expected) cell sizes are small. Use the help file for tabulate
twoway (which is just the tabulate command for 2 variables) to run a
Fisher's exact test to test the association between ses and race. How does the
p-value compare to the result of the chi-square test?




ADDITIONAL STATA MODELING
COMMANDS



A FEW OF STATA’S ADDITIONAL
REGRESSION COMMANDS

glm: generalized linear model
ologitand mlogit:ordinal logistic and multinomial logistic regression

poisson and nbreg: poisson and negative binomial regression (count
outcomes)

mixed— mixed effects (multilevel) regression
meglm— mixed effects generalized linear model
stcox — Cox proportional hazards model

ivregress — instrumental variable regression




STRUCTURAL EQUATION MODELING

* Stata features 2 ways to build a structural
e uation mOdeI (SEM) File Edit Object Estimation  Settings View Help
T OFBR& By 9 &k |[109% ~[Ha B
* Through syntax:
G
sem (Quant -> science math socst) N
* And through the SEM Builder, accessible through =
the “Statistics menu” through Statistics>SEM = @
(structural equation modeling)> Model building and >
estimation ©
* The gsem command is used for generalized . scenee L [
SEM, which allows for non-normally distributed e é) @ @
outcomes, multilevel models, and categorical
latent variables, among other extensions
B
T
[

Det:



ADDITIONAL RESOURCES FOR

LEARNING STATA




IDRE STATISTICAL CONSULTING
WEBSITE

* The IDRE Statistical Consulting website is a
well-known resource for coding support for : ucLA
several statistical software packages

* https://stats.idre.ucla.edu

* Stata was beloved by previous members of
the group, so Stata is particularly well
represented on our website




IDRE STATISTICAL CONSULTING
WEBSITE STATA PAGES

* On the website landing page for Stata, you'll
find many links to our Stata resources pages

 https://stats.idre.ucla.edu/stata/

* These resources include:

* seminars, deeper dives into Stata topics that are
often delivered live on campus

* learning modules for basic Stata commands

* data analysis examples of many different regression
commands

* annotated output of many regression commands



https://stats.idre.ucla.edu/stata/
https://stats.idre.ucla.edu/other/mult-pkg/seminars/#Stata
https://stats.idre.ucla.edu/stata/modules/
https://stats.idre.ucla.edu/other/dae/
https://stats.idre.ucla.edu/other/annotatedoutput/

EXTERNAL RESOURCES

 Stata YouTube channel (run by StataCorp)

 Stata FAQ (compiled by StataCorp)

 Stata cheat sheets (compact guides to Stata commands)



https://www.youtube.com/channel/UCVk4G4nEtBS4tLOyHqustDA
https://www.stata.com/support/faqs/
https://geocenter.github.io/StataTraining/portfolio/01_resource/

END
THANK YOU!



