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Couse Outline

This course is run oved weeksduring this timeit is not possible to cover everythifigt never is with a program as large and as
flexible as Stata. Therefore, | shall endeavour to take you from a position of complete novice (some havisgerethe

program before), to a position from which you are confident users who, through practice, can become intermediate and onto
expert users.

In order to help you, the course is based around practical examphese examples use macro data but havesconomic
meaning to them. They are simply there to show you how the program works. Wilebe someoptional exercises, for which
data is provided on my websitehttp:/personal.lse.ac.uk/lembcKehese are to be completed in your atimne, there should be
some time at the end of eacteeting where you can play around with Stata yourself and ask specific questions.

Thecourse will follow the layout of this handout and the plan is to cover the faifpteipics.

Week Time/Place Activity

Week 1 Tue 17:301 19:30(S169) Getting started with Stata

Week 2 Tue 17:307 19:30(S169) Database Manipulation and graphs

Week 3 Tue, 17:30° 19:30 (S169) | More database manipulatiorgression and poestgressia analysis
Week 4 Tue, 17:30° 19:30 (S169) | Advanced estimation methods in Stata

Week 5 Tue, 17:30° 19:30 (S169) Programming basics in Stata

Week6 Tue, 17:30° 19:30 (S169) | Writing Stata programs

Week7 Tue, 17:30° 19:30 (S169) | Mata

Week8 Tue, 17307 19:30 (S169) | Maximum Likelihood Methods in Stata

I am very flexible abouthe actual classeand | am happy to move at the pace desired by the particiBani§there is anything
specific that you wish you to ask me, or material that you wokédtti see covered in greatitail,| am happy to accommodate
these requests.
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Getting to Know Stata and Getting Started

Why Stata?

There are lots of people who use Stata for their applied econometrics work. But there are also numerous people who use oth
packagesPSSEviews or Microfit for those getting started, RATS/CATS for the time series speciali®sMatlab, Gauss, or
Fortran for the really hardcore). So the first question that you should ask yourself is why should | use Stata?

Stata is anintegrated statistical analysis packaged designed for research professionals. The official website is
http://www.stata.com/lts main strengths are handling and manipulating large data sets (e.g. millions of obs#)yvatidrit has
evergrowing capabilities for handling panel and tiseries regression analysis. The most recent version is 1Sxaad with

each version there are improvements in computing speed, capabilities and functionality. It now also hasxrktyriiphics
capabilities. It is also constantly being updated or advanced by users with a specifictmisegheans that even if a particular
regression approach is not a standard feature, you can usually find someone on the web who has writitemaemgarmout

the analysis and this is easily integrated with your own software.

What Stata looks like

On LSE computershe Stata package is located on a software server and can be started by either going through the Start menu
(Starti Programs Statisticsi StatalO) or by double clicking on wsestata.exe in th&S¥tal0 folderThe current version is

StatalO. In the research centres the package is also on a sestse(veristatal0$), but you should be able to start Stata either

from the qui& launch toolbar or by going through Staf®rograms.

RSN P |nteractive {Menus)

& Fle EdtCQata Graphics Statstics Qiser Window Help
B-e- BE- @ @
Review

Command Data Editor (Ctl"l + 7)

]

| Command review | Do/Ado - Files {Ctrl + 8)

Variables X

Hame Label Type | Format Results window

Variables in memory |

| Command window |

There ared different packages availabl&tata MP (multiprocessor) which is the most powerf@tata SE (special edition),
Intercooled STATA and Small STATA. The madifference between these versions is the maximum number of variables,
regressors and observations that can be handledifge#www.stata.com/order/optiomeshtml#differencesm for details).The
LSE s currently runninghe SEversion version 10

Stata is a commandriven packageAlthough the newest versions also have -glalvn menus from which different commands

can be chosen, the best way to learn Stata is still by typirtgeicdmmands. This has the advantage of making the switch to
programming much easier which will be necessary for any serious econometric work. However, sometimes the exact syntax of a
command is hard to get righin these cases, | often use the menmmanls to do it once and then copy the syntax that appears.
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You can enter commands in eithertiofeeways:

- Interactively:you click through the menu on top of the screen
- Manually: youtype the first commanih the command windowand execute it, then the rigand so on.

- Dof i |l e:

type

up a

Hiisl te oo, f

ecsosnemmat ni dasl 1iyn aa crodnogfile.t e r

progr amme,

The vast majority of your work should use-files. If you have a long list of commands, executing dildoonce is a lot quiocér
than executing several commands one after another. Furthermore;ftleeisla permanent record of all your commands and the
u s e ihstehd of ifputtingall themeed t o

order in which you ran them. Thi s
commands again one after another, just amend thiedand rer un i t .
happens if €é2?206 situations. When you

S

Wor ki

fi

wi t hil warleidteractively, and once you get the hang of that we will move on-fdedo

Interactive (Menus

Variables

Command window

ng i

nd out

Functions

Stata
Mata
User written

Data in Stata

Do/Ado- Files

Output

Save/Export

nteractivel
w h-filé. Tolstarp pen s ,

y i

Stata is a grsatile program that can read several different types of data. Mainly files in its own dta format, but also raw data saved
in plain text forma (ASCII format). Every program you use (i.e. Excel or other statistical packages) will allow you to export your
data in some kind of ASCII file. So you should be able to load all data into Stata.

When you enter the data in Stata it will be in the fornvarfables.Variables are organizeas column vectors with individual
observations in each row. They can hold numeric dataell asstrings. Each row is associated with one observation, that is the
5 row in each variable holds the information of tHEifdividual, country, firm or whatever information you data entails.

Information in Stata is usually and most efficiently stored in variables. But in some cases it might be easighé&r teens of
storage. The other two forms of storage you migid fiseful are matrices and macros. Matrices have rows and columns that are
not associated with any observations. You can for example store an estimated coefficient vector as a k x 1 matrigrire. a col
vector) or the variance matrix which is k x k. Me&i$ use more memory then variables and the size of matrices is lrhjéaD

(800 in Stata/IC), but your memory will probably run out before you hit that oitt shouldthereforeusematricessparingly.

The third option you have is to use macros. Maaire in Stata what variables are in other programming languages, i.e. named
containers for information of any kind. Macros come in two different flavours, local or temporary and global. Global tagcros s
in the system and once set, can be accessed yyualcommands. Local macros and temporary objects are only created within a
certain environment and only exist within that environment. If you use a local macro ifil@itioyou can only use it for code

within that dofile.

Data Stata
Stata dta
Excelxls csv
Ascii csy dat, txt
SiOX
Variables Macros Matrices
Text: string global matrix
Numbers: integer local vector
double tempvarname/file scalar
byte
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Getting help

Stata is a@mmand driven languagethere are over 500 different commands and each has a particular syntax required to get any

various options. Learning these commands is a-tiamsuming process but it is not hard. At the end of each class notes | shall try

to listthe commands that we have covered but there is no way we will cover all of them in this short introductory course. Luckily

though, Stata has a fantastic options for getting help. In fact, most of your learning to use Stata will take the foteacifiisg!

by using manuals, the web, coll eagues and Statads own help f

Manuals

The Stata manuals are availableLBE library as well as in different sections of the research ceiitraany people have them

on their desksThe User Manual provides anerall view on using Stata. There are also a number of Reference Volumes, which
are basically encyclopaedias of all the different commands and all you ever needed to know about each one. If youdvant to fin
information on a particular command or a particdeonometric technique, you should first look up the index at the back of any
manual to find which volumes have the relevant information. Finally, trereeveraseparatenanuals for special topics such as

a Graphics Manuala panel data manual (cressctional timeseries)r one on survey data

St at adilshelp and website

Stata also has an abbreviated version of its manualsibnilt Cl i ck on Hel p, then Contents. Sta
section athttp://www.stata.com/support/fag®oth the inbuilt help and the FAQs can be simultaneously searched from within

Stata itself¢eemeniHe | p>Search) . Statads we b sipt/ewwasthts.aom/linksisesoarceslihsnt of hel
The web

As with everything nowadays, the web is a great place to look to resolve problems. There are numeroasislatouStata
commands, and plenty of authors put new programmes onitblesites. Google should help you here.

Colleagues
The other place where you can learn a lot is from speaking to colleagues who are more familiar with Stata functionaréan you

i theLSE s littered with people who spend large parts of their days tygifigrent commands into Stata, you should make use
of them if you get really stuck

Textbooks

There are some textbooks that offer an applied introduction to statistical or econometric topics using Stata. A bakiéstextboo
AAn I ntroductiomettroi ddodegsinndgcHtnat ao by Christopher F. Baum.
AAn I ntroduction to Stata Programmingo forthcoming.

A more advanced text i s A M. ColinoGameyom and éPtavini Kc Srivedivbichnal beSaneat a0 by
available in the UK shortly.

The last part of this book is based ¥Wfilliam Gould, Jeffrey Pitblado, and William Sribn@yaximum Likelihood Estimation
withStatd , a book focussmipoogmand| el y on the Stata
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Directories and folders

Like Dos Linux, Unix and Windows, Stata can organise files in a-ttyte directory with different folders. You should use this
to organise your work in order to make it easier #wlohefind thi
dataset you use, sufolders for each dataset, and so on. You can use somariddsnux/Unixcommands in Stata, including:

¢ dH VECStata 0 - change diH\ECStatéry t o A
mk d iFirstSassion 0 - creates a new directory within the current one (hHdr&CSata)
. dir - list contents of directory or fold€you can also use the linux/unix commats):
pwd - displays the current directory

Note, Stata is case sensitive, so it will not recognise the com@Brd Cd. Also, quotes are only needed if tliectory or
folder name has spaces i ifiH: \temp\f i r st f oliletr 0i t 6s a good habit to use them

Another aspect you want to consider is whether you use absolute or relative file paths when working with Stata. Absolute file
paths inclué the complete address of a file or folder. THecommand in the previous example is followed by an absolute path.
The relative file path on the other hand gives the location of a file or folder relative to the folder that you are eworkintyin.

In the previous exampl@kdir is followed by a relative path. We could have equivalently typed:

mk d iHr\ E@Stata \ FirstSession 0

Using relative paths is advantageous if you are working on different computers (i.e. your PC at home and a library PC or a
sener). This is important when you work on a larger oracthored project, a topic we will come back to when considering

project management. Also note thdtw | e Wi ndows and \@otso usep ar dtae kfsd ladér A, Li nux
i/ 0. IMglve yeu traible if you work with Stata on a server (ARC at the LSE). Since Windows is able to understand a slash

as a separator, | suggest that youslashes instead of backslashes when working with relative paths.

mk d i/FirstSession/Data 0 -cred e a direct or yH\ECowmttFrstSession t he f ol der

Reading data into Stata

When you read data into Stata what happens is that Stata puts a copy of the data into the memory (RAM) of yathaGe#\ll

you make to the data are only temporary,they will be lost once you close Stata, unless you save the data. Since all analysis is
contacted within the limitations of the memory, this is usually the bottle neck when working with large daltheretsare
different ways of reading or entering dat#o Stata:

use

If your data is in Stata format, then simply read it in as follows:

.use" H:\ECStata \ G7 less Germany pwt 90 -2000.dta" , clear

Theclear option will clear the revised dataset currently in memory before opening the other one.
Or if you changed the directory already, the command can exclude the directory mapping:

use "G7 less Germany pwt 90 - 2000.dta", clear
If you are do not need all the variables from a data set, you can also load only some of the variables from a file.

use country year using "G7 less Germany pwt 90 - 2000.dta", clear

insheet

If your data is originally in Excel or some other format, you need to prepare the data before reading it directly infoStata.
need to save the data in the other package (e.g. Excel) as eihivefcaroma separated valugSCIl texf) or txt tab-delimited
ASCII text) file. There are some groundles to be followed when saving a esv txt-file for reading into Stata:

- The first line in the spreadsheet should have the variable names, e.g.adeiesine, and the second line onwards should
have the data. If the top row of the file contains a title then delete this row before saving.

- Any extra lines below the data or to the right of the data (e.g. footnotes) will also be read in by Stata, soenthlkeanly
the data itself is in the spreadsheet before saving. If necessary, select all the bottom rows anbfordrigbiumns and
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delete them.
- The variable names cannot begin with a number. If the file is laid out with years (e.g. 1980, 19839999@n the top
line, then Stata will run into problems. In such instangascan for exampleplace an underscore in front of each number
(e.g. select the row and use the spreadsheet packageds fAfi
- Make sure there are no commas in the data as it will confuse Stata about where rows and columns start and finish (again, use
Aifind and replaceo to dieyowrcareselecinthe ertire morlaheet in ExXca byelicking enitm g
empty box inthe topleft correr, just above 1 and to the left of A).
- Some notations for missing values can confuse Stata, e.qg. it will read double dots byphens+) as text. Use find &
replace to replace such symbols with single dofof simply to delete thre altogether.

Once the csvor txt-file is saved, you then read it into Stata using the command:

. insheet using " H:\ ECStata \ G7 less Germany pwt 90 - 2000.txt", clear
Note that if we had already changedHd ECStata using thecd command, we could simply p:
insheet using "G7 less Germany pwt 90 - 2000.txt", clear
There are a few useful options for the insheet commdynd (fAopt

appended after the command and separated by a commawill seemany more of these). The first optionciear  which
you can use if you want to insheet a new file while there is still data in memory:

insheet using " H:\ ECStata \ G7 less Germany pwt 90 - 2000.txt", clear

Alternatively, you could first erase the data inmaey using the commarzear and then insheet as before.

The second optiomames, tells Stata that the file you insheet contains the variable names in the first row. Normally, Stata should
recognise this itself Iibiuthesesasesmanties forees Stata to use thepfitstyline dnoyeus dai for
variable names:

insheet using "F: \ Stata classes  \ G7 less Germany pwt 90 - 2000.txt", names clear
Finally, the optiord e | i mi t e r ( ftedlthStatadvhich delimiter is used in the datayouwantt n s h e ensheet St at ad s
automatically recognises taBgndcommad e | i mi t ed data but sometimes different del i/

insheet usivdigafmp:!l e. txto, delimiter (fd; 0)
infix

While comma separated or tab delimited dateeiry common today, older data is often saved in a fixed ASCII formatldthe
cannot be read directly but a codebook is necessary that explains how the data is stored. An example for data titfaisis stored
way is the U.S. National Health Interview 8ey (NHIS). The first two lines of one of the 1986 wave look like this:

10861096028901 05011 1 02130103000000000000000000001
10861096028902 05011 1 021@8000000000000000000001

The codebook (usually a pdf or txt file) that accompanies tteetdbs you that the first 2 numbers code the record type, the
following 2 numbers are the survey year (here 1986), the fifth number is the d¢hartethe first quartedf the interview and so
on.

To read this type of data into Stata we need to usiafire command and provide Stata with the information from the
codebook.

in fix rectype 1 -2year3 -4 quarter 5 [ é] \BCStatma\QNHAFS:1986. dat o, <cl ear
Since there are a lot of files it my be more convenient to save the codebook information intasepdra | e, a so call ed
fileo. The file would look Iike this:

infix dictionary using NHIS1986.dat {

rectype 1-2
year 3-4
quarter 5

[ é]
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After setting up this file we would save it as NHIS1986.dct and use it in the infix comMatedthat weused a relative path in
the dictionary file, i.e. by not stating a file path for NHIS1986.dat we assume that the raw data is located in thecsarpeaslire
the dictionary file. With the dictionarylé we do not need to refer to the data directly anymore

infi x usi n\ECHAME\NHI S1986.dcto, clear

Sincesetting up dictionary files ia lot of work, we are lucky that for the NHIS there exists already a dictionary file that can be
read with SAS (a program similar to Statajter reading the data intoAS and saving it we can use a tool called Stat/Transfer to
convert the file into the Stata data format.

Stat/Transfer program

This is a separate package that can be used to convert a variety of differgieilento other formats, e.§AS or Excelinto
Stata or vice vers&.ou should take great care to examine the converted data thoroughly to ensure it was converted properly.

Itis used in a very usdriendly way (see screen shot below) and is useful for changing data betwedrdiffesent packags
and format

=2 Stat/Transfer

Transfer lVariabIes] Dbsewations] Optiong [1]] Optiong [2]] About ]
Input File Type: |Excel j ﬂ

File Specification: |N:\div3\lahour\data\tlansfer\fixed welghtywageset. xls

AllYariables - 13 tatal - have been automatically selected

Output File Type: |Stata Yersions 4-5 j ﬂ

File Specification: |N:\div3\Iab0ur\data\transfer\fixed weighthwageset.dta j Browse...

Transzfer | E xit | Help |

Manual typing or copy-and-paste

If you can open the data in Excel, you can usually copy and paste the data into the Stata data editor. All you negseldotdo is
the columns in Excel; copy them; open the Stata data editor; and paistevorks usually quite well but entails certain pitfalls.

The data format might not turn out to be correct, missing values might not be accounted for properly and in some cagsges langua

issues might arise (in some countries a comma rather than a degimas psed).

Manually typing in the data i$i¢ tedious last resoitif the data is not available in electronic format, you may have to type it in
manually. Start the Stata program and use the edit comingmsl brings up a spreadshdiée where youcan enter new data or
edit existing data.

This can be done directly by typing the variables into the window, or indirectly using the input command.
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Variable and data types

Indicator or data variables

You can see the contents of a dfiia using thebro wse or edit command. The underlying numbers ar¢ or ed i n fdat
var i abl e sgdp variehlegcontainshational income data andgbp variable containpopulationdata. To know what

eachdatpoi nt refers to, you afk $§ a bnhoereabeoarttryisbceda ot country)eandfyéell usi c at or v
whatcountry and yeagach particulagdp andpopulationfigure refers toThe data might then look as follows:

country countryisocode year pop cgdp openc

Canada CAN 1990 27700.9 19653.69 51.87665
France FRA 1990 58026.1 17402.55 43.46339
Italy ITA 1990 56719.2 16817.21 39.44491
Japan JPN 1990 123540 19431.34 19.81217
United Kingdom GBR 1990 57561 15930.71 50.62695
United States USA 1990 249981 23004.95 20.61974

This layout ensures @it each datpoint is on a different row, which is necessary to make Stata commands work properly.

Numeric or string data

Stata stores or formats data in either of two wapsimeric or string. Numeric will store numbers while string will store text (it
can also be used to store numbers, but you will not be able to perform numerical analysis on those numbers).

Numeric storage can be a bit complicated. Underneath its Windows platform, Stata, like any computer program, storea numbers i
binary formatusingd 6s and 06s. Binary numbers tend to take up a | ot of
format. The different formats or storage types are:

byte : integer betweeri27 and 00 e.g. dummy variable

int : integer betweer82,767 ad 32,40 e.g. year variable

long : integer betweet2,147,483,647 and 2,147,4820e.g. population data
float : real number with about 8 digits of accuracy e.g. production output data

double : real number with about 16 digits of accuracy

The Statadea u | t is fAfloat o, and this is accurate enough for mo s t
data is fidoubl eo. Not e, making all your numerical vatri abl es
with large datafiles this strategy can make the file very unwieidy cantake up lots of hardisk space and can slow down the

running of Stata. Also, if space is at a premium, you should

The largst 27 numbers of each numeric format are reserved for missing values. For byte the standard missing value is 101, which
will be represented by a dot (.) in Stata. Later when we evaluate logic expressions we need to account for this.

String is arguably morstraightforward’ any variable can be designated as a string variable and can contaiPddgiaracters,
e.g. the variablmame contains the names of the different countrigsmetimes, you might want to store numeric variables as
strings, too. For exaple, your dataset might contain an indicator variéblevhich takes on @ligit values. Ifid were stored in
float format (which is accurate up to only 8 digits), you may encounter situatiom® differentd codes are rounded to the
same amountSincewe do not perform any calculations @h we could just as well store it in string format and avoid such
problems.

To preservespace, only store a variable with the minimum string nece$ssmythe longest namethme i s A Uni t ed Ki ngdc
with 14 letters ficluding the space)A quick way to store variables in their most efficient format is to usectimepress

commandi this goes through every observation of a variable and decides the least@maoming format without sacrificing

the current level of accacy in the data.

. compress

Missing values

Missing numeric observations are denoted by a single.dot{issing string observations are denoted by blank double quotes
(A 9. For programming purposes different types of missing values can be defined2tpbut this will rarely matter in applied
work.

Pagellof 61



Examining the data

It is a good idea to examine your data when you first read it into iStata should check that all the variables and observations
are there and in the correct format.

List

As we hae seen, thbrowse andedit commands start a pamp window in which you can examine the raw data. You can
also examine it within the results window using lise  commandi although listing the entire dataset is only feasible if it is
small. If the datagds large, you can use some options to niste more useable. For example, list just some of the variables:

. list country*  year year pop
+ +

| country countr~e year pop |

1. Canada CAN 1990 27700.9 |

2. France FRA 1990 58026.1 |

3. Italy ITA 1990 56719.2 |

4. Japan JPN 1990 123540 |

5.]  United Kingdom GBR 1990 57561 |

6. | United States USA 1990 2499381 |

7.0 Canada CAN 1991 28030.9 |

8. | France FRA 1991 58315.8 |

9. Italy ITA 1991 56750.7 |

10. | Ja pan JPN 1991 123920 |

The star aft erapfc baderiandjelds Stata to ikcbudealsvariables that starttv icount r y o.
Alternatively we could focus on all variables ltist only a limited number of observationSor example the observation 45 ta 49

. list in 45/49
Or both:

. list country countryisocode year pop in 45/49
. +

| country countr~e year pop |

5. Italy ITA 1997 57512.2|

6. | Japan JPN 1997 126166 |

7. | United Kingdom GBR 1997 59014 |
8. | United States USA 1997 268087 |

9. Canada CAN 1998 30248 |

B DD DD

Subsetting the data(if and in qualifiers)

In the previous section we useeth Aii no6 qual i fier. The qualifier ensures that ¢
The Aind qual i fange of obsesvatibns.| | owed by a r

. list in 45/49

.list in 50/ 1

.list in -10/1

The first command lists observations 45 to 49, #woad the observations from 50 until the last observation (lower case I) and the
last command lists the last ten observations.

A second way of subsetting the data is the #Aifo

quteti fier (r
evaluates either to Atruedo or #fAfalsed (i.e. 1 or 0)

. We coul

. list if year == 1997
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Browse/Edit

We have already seen tHaowse stars a popup window in which you can examine the raw dafimst of the ime we only

want to view a few variables at a time however, especially in large datasets with a large number of variables. In such cases,

simply list the variables you want to examine aftewse :

browse name year  pop

The difference with edit is thatithallows you to manually change the dataset.

Assert

With large datasets, it often is impossible to check every single observationlissingor browse . Stata has a number of
additional commands to examine data which are described in the followingt Ad&ful command iassert  which verifies
whether a certain statement is true or false. For example, you might want to check whatbpulation(pop) values are
positive as they should be:

assert pop>0
assert pop<0

If the statement is truassert does not yield any output on the screen. If it is falsgsert gives an error message and the
number of contradictions.

Describe

This reports some basic information about the datseits variables (size, number of variables and observations, stgpage
of variables etc.).

. describe
Note that you can use tlescribe command for a file that hasndt yet been

describe swdngafmpl e. dt ao

Codebook

This provides extra information on the variables, such as summary statistigserics, example dafzoints of strings, and so
on. Codebook without a list of variables will give information on all variables in the dataset.

. codebook country

Summarize
This provides summary statistics, such as means, standard deviations, and so o

. summarize

Variable | Obs Mean Std. Dev. Min Max

+
T

country | 0
countryiso~e | 0
year | 66 1995 3.1865 1 1990 2000

pop | 66 98797.46 79609.33 27700.9 275423
cgdp | 66 22293.23 4122.682 15930.71 35618.67

_____________ +
openc | 66 42.54479 18.64472 15.91972 86.80463
csave | 66 24.31195 5.469772 16.2536 37.80159
ki | 66 23.52645 4.634476 17.00269 35.12778
grgdpch | 66 1.582974 1.858131 - 3.981008 5.172524

Note thatcode and name as#ring variable with no numbers, so no summary statistics are reportethéon Also, year is a
numeric, so it has summary statistics. Additional information about the distribution of the variable can be obtainéte usi
detail  option

. summarize, detail
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Tabulate

This is a versatile command that can be used, for example, to produce a frequency table of one variable-tab soCtoss
variables.

. tab name
Name| Freq. Percent Cum.
_______________ +
Canada | 10 14.29 14.29
France | 10 14.29 28.57
Germany | 10 14.29 42.86
Italy | 10 14.29 57.1 4
Japan | 10 14.29 71.43
United Kingdom | 10 14.29 85.71
United States | 10 14.29  100.00
Total | 70  100.00

We canuse thdabulate  command ombined with thesum(varname ) optionto gain a quick idea of the descriptive statistics
of certain subgroups. For example the average population of all G7 countries (except Germany) in all years:

. tab year, sum(pop)
| Summary of POP

year | Mean Std. Dev. Freq.
____________ +

1990 | 95588.034 81969.389 6

1991 | 96250.4 82904.603 6

1992 | 96930.667 8 3847.404 6

1993 | 97603.95 84778.438 6

1994 | 98222.017 85639.914 6

1995| 98872.683 86510.583 6

1996 | 99462.834 87354.77 6

1997 | 100083.63 88256.4 04 6

1998 | 100676.85 89128.951 6

1999 | 101246.45 89981.306 6

2000 | 101834.58 90824.442 6
____________ +

Total | 98797.464 79609.332 66

There are also options to get the row, column and cell percentages as wels@sarhiand other statistitscheck the Stata
manuals or oiine help for more informationAnother helpful command itbstat . It gives similar results téabulate
when used in conjunction with tream() option. The biggest advantage tabstat is that it allows to save the results in
special matrices, which can be used for other commands (we learn more about this later).
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Inspect

This is another way to eyeball thestribution of a variable, including as it does a ntifstogram.lt is dso useful for identifying
outliers or unusual values, or for spotting fintegers in a variable that should only contain integers.

. inspect cgdp

cgdp: Number of Observations

------- Non-
Total Integers Integers

|  # Negative - - -

| # # Zero - - -

| # # Positive 66 - 66

| # # e e e

| # # # Total 66 - 66

| # # # Missing -

. e

15930.71 35618.67 66

(66 unique values)

Graph

Stata has very comghers i ve gr aphi ¢ s haepagpphb iol if toire smo(iYteycptegraph & $insple histogram
with the command:

. graph twoway histogram cgdp

Or a tweway scatterplot using:

. graph twoway scatter cgdp pop

While graphs inStata9 and Statdl0 have tle advantage of looking quite fancy, they are also very slow. Often, you just want to
visualise data without actually using the output in a paper or presentation. In this case, it is useful to switch 0 gesiocs
which are much faster:

.graph7 cgd  p pop

Saving the dataset

The command is simplyave :

.save" H \ECStata \ G7 less Germany pwt 90 - 2000.dta", replace

Thereplace option overwrites any previous version of the file in the directory you try saving to. If you want to keep an old
versionasbdeup, you should save unmeeiGdba diot eendmratt nmame,ondyclwags t
permanently is to save the revised dataset. Thus, if you make some changes but then decide you want to restper jing

original file.

Preserve and restore

If you are going to make some revisions but are unsure of whether or not you will keep them, then you have two options. First

you can save the current version, make the revisions, and if you decide not to keep theropprsttesaved version. Second,

you can use thpreserve andrestore commandspreserve wi | | take a fAiphotocopyo of the d
want to revert back to that copy later on, just tsgestore
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Keeping track of things

Statahasanumberarbl s t o help you keep track of what work you did to

Do-files and logfiles

Instead of typing commands cbg-one interactively, you can type them all in one go within dildcand simply run the déile
once.The results of each command can be recorded in-Bléofpr review when the ddile is finished running.

Do-files can be written in any text editor, such as Word or Notepad. Stata also has its own editor lelidkithe icon along the
top of the sreen with the padndpencil logo (although it looks like an envelope to me). Mosfilds follow the following
format:

clear

cd A\prjects \projectl \0
capture log close

log using class.log, replace

set more off

set memory 100m

LIST OF COMMANDS

log close

To explain the different commands:

clear Tclears any data currently in Statab6s memory. I f you try
messageno; data in memory would be lost

cd c: \projects \projectl \ - sets the dfault directory where Stata will look for any files you try to open and save any
files you try to save. So, if you typese wdi - sample.dta , Stata will look for it in this folder. If, during the session, you
want to access a different directory, then fype out its destination in full, eg.s e fAdata\pr oducti on. dt ao
will look for the file in thec: \ data folder. Note again that if you use spaces in file or directory names, you must include
the file path in inverted commas.

capture log close i closes ap log-files that you might have accidentally left open. If there were ndileactually
open, then the commarldg close on its own would stop the efde running and give the error message: log
file open . Usingcapture tells Stata to ignore any errmessages and keep going.

log using classl.log, replace i starts a logdfile of all the results. Theeplace  option overwrites any log file of
the same name, so if youmen an updated dfile again the old lodile will be replaced with the updated rétsu lf, instead,
you want to add the new Iefde to the end of previous versions, then useaggend option.

set more off T when there are a lot of results in the results window, Stata pausesfiteetda@ive you a chance to review
each page oscreen and you have to press a key to get more. This command tells Stata to run the dirtirevittmut
pausing. You can then review the results in the log file.

setmemory 100m 1St atads default memory may not bgedoopen gfileghatasiogh t o h a
large returns a long error message beginnimmgroom to add more observations . You can adjust the memory
size to suit. First check the size of the file using the describe command (remember that youdeserize  for a file
that hasndét yet been read i nt o .Eherasetangmoryjusta kst biggerpNote, settingt he s i
it too | arge can take the PCdbs memory away from other appl
necessary. For exampld,e scr i be usidatg\WDEs a mp e . dreppres the size of the file to 730
bytes, sset memory 1m  should be sulfficient.

log close i closes the log file.

It is good practice to keep extensive notes within youfildaso thatwhen you look back over it you know what you were trying
to achieve with each command or set of commands. You can ¢osementsn severaldifferent ways:

)

Stata will ignore a line if it starts wittwo consecutive slashes (or wih asterisk ) , soyou can type whatever you like on that

line. But while two consecutive slashes work anywhere in a line, i.e. you can start a comment after a command, an asterisk can
only be used at the beginningote, commentsarealso useful for getting Stata to temprdlsaignore command$ if you decide

later to reinsert the command into your dite, just delete thelashes or the asterisk

**
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You can place notes after a command by inserting it inside these gsanatheses, for example:
us e \data:\WDFsampl|l e. dt ao, clear [/ * opens 1998 production data *

These pseudparentheses are also useful for temporarily blocking a whole set of comipladg/* at the beginning of the
first command}/ at the end of the last, and Stata will just skip over them all

Lastly you can use three consecutive slashes which will result in the rest of the line being ignored and theadededliaethe
end of the current line. This comment is useful for splitting a very long line of code over several lines.

. graph twoway ( scatter cgdp pop if year == 1990) /// This combines two scatter plots
(scatter cgdp pop of year == 2000)
Labels
You can put labels on datasets, variables or vdldlis helps to make it clear exactly what the dataset contains.

A dataset label ofumt 80 characters can be used to tell you the data so
when youdescribe  the dataset. For exampley the following

. label data " Data from Penn World Tables 6.1"
. describe
Variable names tend toe shori you can use up to 32 characters, but for ease

maximum. This can give rise to confusion about what the variable actually repiiesgrasexactly igdp andin what units is
it measure@ Which iswhere variable labels, with a capacity of 80 characters, come in.

. label variable cgdp "GDP per capita in constant international dollars"

It can also be helpful to label different valubsagine countries were coded as numbers (which is the case indai@sgts). In
this casea tabulation may be confusiiigvhatcountrydoes 1 represent, or 2 or 3?

. tabulat e code

code| Freq. Percent Cum.

____________ +

1] 10 33.33 33.33

2| 10 33.33 66.67

3] 10 33.33  100.00
____________ +

Total | 30 100.00

It might be better to label exactly what each value represértisi s i s achieved by first dAdefinin
specifying the mapping), then associating that label with a variable. This means that the same label can be assoenatea with s
variabless u s e f ul i f ther e aragableseforexaraple. Theylabel nameitsetheay eaipto 32 characters long

(e.g.countrycode ), and each value label must be no more than 80 characters lofgFerganc e 0). or dAl t al yo

. label define countrycode 1 "Canada" 2 "Germany" 3 "France"
. label values code countrycode

Now, the tabulation should make more sense:

. tabulat e code

code| Freq. Percent Cum.
____________ +
Canada | 10 33.33 33.33
Germany | 10 33.33 66.67
France | 10 33.33  100.00
____________ +
Total | 30 100.00

see what each code represents,caskebook or:
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. label list countrycode

countrycode:
1 Canada
2 Germany
3 France
Notes

You can also add Pogtnotes to your dataset or to individual variables to, for example, remindfyba source of the data, or to
remind you of work you did or intend to do on a variable.

. note: data from PWT
. hote cgdp: This is per capita variable

You can also timatamp these notes:
. note cgdp: TS need to add Germany to complete the G7

Review your notes by simply typimgptes :

. notes
_dta:
1. data from PWT
cgdp:
1. Thisis per capita variable

2. 15 Feb 2006 13:01 need to add Germany to complete the G7
Stata will also tell you that there are notes when youwdaseribe
.desc ribe
You can also delete notes. To drop all notes attached to a variable:
. note drop cgdp
To drop just one in particular:
. hote drop cgdp in 2

Review

One final tool for keeping track is reviewing a list of previous commands. To see tfwtagir example:
. #review 4

This is especially wuseful i f lyoatu hampevs kiiingd.i nWhen eyactave |
of commands y o uédvieve ,then ¢ukadd, pasie o yoordike.
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Some shortcuts for working with Stata

J Most commands can be abbreviated, which saves some typing. For exsunpieari ze to sum, tabulate to
tab , save tosa. The abbreviations amenotedby the underlined part of the command in Stata help or the Stata
manuals

L You can also abbreviate variable names when typing. This should be used with caution, as Stata may choose a
variable different to the one you intended. For example, suppose you have a dataset with the ymmBbles
popurban andpoprural . If you want summary statistics fpppurban , the commandgum pop will actually
give statistics for th@op variable.An alternaive is to type in part of the variable name and then hit the tabulator
key. Stata will fill in the rest of the variable name until ambiguity arises. In this example tygiogaind hitting the
tabulator key results in Stata puttingpap, typing inpopr and hitting the tab key will givpoprural

L Statabds defdtau)] tsbdbiyeutgpedi sneed to type that when openi
sa AG7 |l ess Ger m2MY Oipthdsane@sa NG7 | ess Ger mamy Op wt ado

° You can save retyping camands or variable names by clicking on them in the review and variable wiiidiheg
will then appear in the command windoMou can also cycle back and forth through previous commands using the
PageUp and PageDown keys on your keyboard. Similarly, Vanemes can be easily entered by clicking on them in
the Variables Window (botto#ieft of the screen).

[ Over time, you will find yourself using the same commands or the same sequence of commands again and again, e.qg.
the list of commands at the beginnioiga logf i | e. Save these in a ficommon command
cut and paste into your eies.

A note on working empirical projects.

When you start working on an empirical project you will quite quickly accumulate a large number leEdddta sets, log files

and other output. To keep track of things you should use comments throughout your do files that remind you of what the do fil
does, when you created it, when you last changed it, what links it has to other do files, etc. \Migefiesadd the date they

were created to them (e.g. 20081005 for thefsOctober 2008) and sort files into different folders. | keep one folder for do files,
another for data and a third folder to export results and save log files.

If you are workingwith largedata sets, the UK Labour Force Survey, the U.S. Current Population Survey, etc. memory, or rather
the lack thereof becomes a problem rather quickly. The memory problem is aggravated by a curious (and apparently unsolvable)
hard limit on the amant of memory that can be allocated to Stata when using Windows X#it}3Zhe limit is around 1.2 gb of

memory, no matter how much actual memory your PC has. But two or even three gigabytes of memory might not suffice for your
projects. The first thingou should do when running into the memory threshold is to drop everything from the dataset that you do
not need for your analysis. You can always reload the original data set once you ran a particular regression (thougtthas mig

fairly slow procedwe). Use theeompress command.You will not lose any information by doing so, but potentially save some
space. If everything else fails, you can apply for an ARC account. ARC is a Unix server that runs Stata (among ottedr statisti
programs). But disk spga and computation time is scarce so you should only use ARC as a last resort. You can find more
information on ARC at the LSE itservice webshép://www.lse.ac.uk/itservices/hitsupport/ARC/default.htm

And last but not least: Never fget to backup your work!

If you use Stata regularly you might want to think about integrating Stata with an external #&ditexcellent choice for

Windows is WinEdt fittp://www.winedt.coh WinEdt is mainly used for writing Latex documents but allows Stata command
highlighting by installing an add orhtfp://www.winedt.org/Config/modes/Stata.phpf you want to use Stata and Latex with

Wi nEdt I recommend you instal/l anot her add on called AAuto M
$30 license fees, you can also use free alternatives such as Notepad ++ (again see enfpmadisitls).
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Database Manipulation

Now we are going to take thatathat is ina form that Stata understaraisd wewill organise those datasdig combining many
together into a single large datasd##)eting unwanted variableand also creatg some new variablesrinally, we will learn a
few techniques to close gaps in your data (extrapolation, splicing).

Organising datasets

Rename

You may want to change the names of your variables, perhaps to make it more transparent what the variable is:

. T ename countryisocode country_code

. ren grgdpch gdp_growth

Note, you can only rename one variable at a time.
Recode and eplace

You can change the values that certain variables take, e.g. suppdstatDactually referred to 28:

. recode year (1994 = 1924)

This command can also be used to recode missing values to the dot that Stata uses to denotdndsgingsan recode several
variables at once&suppose a dataset codes missing populatiehgdpfigures as 999:

. recode pop cgdp (7999 = .)

re code can not only several variables but several changes at the same time. We could for example use recode to generate a hew
variable with categorical population values, 1 for countries with less than 50 million inhabitants, 2 for 50 to 100 mailBofiara
more than 100 million inhabitants.

.recode pop  (0/50000 = 1) (50001 / 100000 = 2) (100000 / 7000000 = 3)

With string variables, however, you need to use the replace command (see more on this command below):
replace country=fAUnitedtKiyngddmo =i=fil GBRWN
Mvdecode and mvencode

A lot of datasets nowadays are readily available in Stata fofthatUK Labour Force Survey for example. But while the data is

easily read into Stata, the handling of missing values is another matter. Often missihgu es ar e not denoted b
reserved values for missings (i.e. a dot), but by specific numbers. In the LFS for example this can be a-®loe-&

(depending on whether the question does not apply to a certain individual or whethersti@nquas not answered). To replace

all the missings quickly for all variables we can usentiveecode command.

mvdecode cgdp year pop, mv( -8 -9
This will replace all values6f8 and-9i n t he t hree variable® with the Stata missin

Keep and drop (including somefurther notes on ifprocessing)

The original dataset may contain variables you aredeamtot i nter
getrid of these firstt hat way, they wonoét tuhsees eupd avt aal uweobnléet nmiennaodrvye ranednt | y
You can tell Stata to eithéeeep what you wantodrop wh at vy ou Tdhe and tesulisavill be the sanf@r example,

we can get risbf unwanted variables as follows:

. keep country year pop cgdp

or

. drop country_code openc csave ki grgdpch

or
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. drop country_code openc - gdp_growth

Each of these will leave you with the same set of variables. Note that the hyphes) sgm {seful shortcut, e.g. the first one

indicates all the variabldsetweenopenc andgdp_growth are to be dropped. However, you must be careful that the order of

the variable 1|ist is correct, you donét want to indlevertentl
variable list is in the varidés window or can be seen using eitherdbsc or sum commands.

You can also drop deeep observations, such as those aftéredore 195:

. keep if year >= 1995
or
. drop if year < 1995

Note that missing values of numeric variables are treatedasgeapositive number, so both commands would keep not only all
observations for 1995 and after but also all observations with missing valueyé@atheariable.

The different relational operators are:

== equal to

I= not equal to

> greater than

>= greater than or equal to
< less than

<= less than or equal to

Keeping observations for the year®9©@90 1995 only:

. keep if (year>=1990 & year<=1995)

or

. drop if (year<1990 | year>1995)
Or, to get really fancy, keep the observations f@0196 and 199-99:

. keep if ((year>=1990 & year<=1995) | (year>=1997 & year<=1999))

Note, the different logical operators are:

and
or

not
not

- — g

You may want to drop observations with specific values, such as missing values (denoted in Stata by a dot
. drop if pop == .

Sometimes it is convenient to use a shorthand notation and leave out the operators:

. drop if pop

is short for

. drop if pop~=0
that is we drop all the observations where a population of zero is reported.

You may want to keep obsetions for all countries other than those Ifaty:

drop ifcountry _code != AITAO

Note, with string variables, you must enclose the observation reference in double quotes. Otherwise, St vk ITA
refers to a variable ardaim not to be lale to find what you are referring to.

If you know the observation number, you can selectively keep or drop different observations. Dropping observations 1 to 10:
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.dropif _n <= 10
Dropping the last observation (number _N) in the dataset:

.dropif _n == N

Both _n and_N are inbuilt system variables. The upper case N refers to the last number of observation. Combinedwith the
(see below) this can be the number of the last observation in a subset rather than the whole data. Lower case nsatwalys refe
number of each observation (combined with by, this can be again a relative relation).

Finally, you may want to keep only a single occurrence of a specific observation type, e.g. just the first observation of eac
country codeave ¢ an u Bdexin® dapabil@ie®.sA variable name followed by square brackets means that we want to refer
to a certain observation, this can be an absolute yaJuewould mean the first observation pN] the last observation or a
relative index[_n] means the currg and[_n - 1] the observation before the current observation. To keep only the first
occurrence of each country we can:use

. keep if country[_n]~=country[_n - 1]
or simply
. keep if country~=country[_n - 1]

Stata starts at observation number one and eppie command, then moves onto observation two and applies the command
again, then onto three and so on. So, starting at one _n=1 but there is no observhtiof, so the country in one cannot equal

the country in zerd whi c h i s amdithe dsemwagion wilt Ibe)kept. Moving on to two: the country in two equals the
country in one (both AGO), so the observation will be dropped. Each subsequent observation with country AGO will also be
dropped. When we get to an observation with a different cpymthich will be ALB), the two countries will be different
(AGO~=ALB) and the observation will be kept. Thus, we will end up being left with just the first observation for each country

Sort

From the previous example, hopefully you will have realisedirtiportance of the order of your observations. If the country
codes had started out all jumbled up, then we would have ended up with a completely different set of observations. Suppose we
applied the aboveommand to the following dataset:

Number in data  set country Result

1 AGO Kept since _n=0 does not exist

2 AGO Dropped since country==country[ n -1]
3 ALB Kept

4 ALB Dropped

5 AGO Kept

6 ALB Kept

7 BEL Kept

We would actually end up with numerous occurrences of some country codes. This showdihgwhgodata first is important:

. sort country

If you wanted to make sure the observation that was kept was the earliest (i.e. 1950), then first:

. sort country year

This command first sorts the data by country, and then within each countnjt smiis the data by year. This ensures that the
first observation for every country (the one that is kept) will be 1950.

Note that sorting is in ascending order (A,B,C or 1950, 1951, 1952). To sort in descending order, you need tgamé the
command:

.g sort i country

This gives ZWE first, then ZMB, ZAR, ZAF, YEM and so on. Note that you need to place a minus sign before every variable you
want to sort in descending order. This command allows you to sort in complicated ways, e.g. to sort countrydesdesding
order but then years in ascending order:

.gsort i country year
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By-processing
You can rerun a command for different subsets of the data usindyheprefix. For example, to get summary statistics of
population broken down by year:

.So rt year
. by year: sum pop

Note that you have teithersort the data firsbr use théysort prefix:

. bysort year: sum pop

The by prefix causes the sum command to be repeated for each unique value of the variable year. The result is thetisgme as wri
a list of sum commands with separate if statements for each year:

. sum pop if year==1990
. sum pop if year==1991
. sum pop if year==1992
. sum pop if year==1993
. sum pop if year==1994

By-processing can be useful when organising your dataset. In duexeonples above we asked Stata to keep onlirtste
observation for each countfheby command makes this selection a lot easier:

. bysort country: keep in1
or equivalently

. bysort country: keep if _n==1

Both commands will keep the first obsenatiof each subset, i.e. the first observation for each country. But this is not necessarily
the earliest observation. To ensure that we select the first year for each country we need to sort witigirotie(bguntry) we

selected:
. bysort country (year ):keep inl

The parentheses tell Stata to sort within country rather than opening up a different by group:

bysort country bysort country (year) bysort country year
AGO 2000 AGO 1990 AGO 1990
AGO 1990 AGO 2000 AGO 2000
ALB 1990 ALB 1990 ALB 1990
ALB 2000 ALB 2000 ALB 2000

Append, merge and joinby

You can combine different datasets into a single large dataset usiagpiied , merge andjoinby commandsappend is
used to add extra observations (rows). Suppose you have two datasets cotitaidigles Germany PWT dattor different
countriesand/or different years. The datasets have the saer@bles country / year / pop / etc , but one
dataset has data for A®1990 (calledi G7 | ess Ger ma AYO0 .pdut and7tite other has data for 197998
(calledi G7 | ess Ger ma+2y0 OpOw td).t %20

.use" H:\ECStata \ G7 less Germany pwt 90
. append using " H:\ ECStata \ G7 less Germany pwt 70

- 2000.dta", clear
- 90.dta"

.save" H:\ECStata \ G7 less Germany pwt.dta", replace
Append CTRY| YEAR| GGDP
CTRY| YEAR| GGDP CTRY| YEAR| GGDP USA | 1990 | 23,004
USA | 1990 | 23,004 USA | 2000 | 35,618 GBR | 1990 | 15,930
GBR | 1990 _| 15-02nl GBR | 2000 | 24 2E0! USA | 2000 | 35,618
GBR | 2000~
\_
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append is generally very straightforward.HEre is one important exception, however, if the two datasets you want to append
have stored their variables in different formats (meaning string vs. nuimeaicing different numeric formats, for example byte

vs. float, does not matter). In this cas@t&tonverts the data in the file to be appended to the format of the original file and in the
process replaces all values to missing! To detect such problems whileppeng , watch out for messages like:

. (note: pop is strl0 in using data but will be float now)

This indicates that a variable (here: pop) has been transformed from string fodtwhitontains all missing values now for the
appending dataset (here: all years 12900). It is thus very important to check dascribe that the two filesyou intend to

append have stored all variables in the same broad data categories (string/numeric). If this is not the case, youowill need t
transform them first (see the commandstring andto string  below).

merge is used to add extra variables (colulrSupposeve now also have a second datasaitaining the same indicator
variablescountry / year , but one dataset has data &DP per capita and other variablasd thesecondhas data foshares
in GDP per capita of consumption and investment.

| Merge (tto-1) |

CTRY| YEAR| GGDP cTRY| YEAR] PoP | [ cTRY] YEAR GGDP[ Pop
USA | 1990 | 23,004 USA | 1990 | 250 USA | 1990 | 23.004| 250
GBR | 1990 | 15020l GBR| 1990 | = 1 | GBR]| 1990] 15 EQ
| Merge (ito-n) | CTRY YEA| GGDP| Pop| UN-M
cTRY] YEAR cGDP| Pop| [ YEAR] UNM R

USA | 1990 23,004| 250 | | 1990 | 150 USA | 1990| 23,004) 250 | 159
GBR| 1990 | 15.930| 58 2000 | 189 | GBR| 1990| 15,930 58 | 159
UsA 2000 35618 28] —— USA | 2000| 35,618| 275| 189

— GBR| 2000] 24.25>

_GBR| 2000] 26> _GBR| 2000

You nust first ensure that both datasets are sorted by their common indicator variablegrgeenaccording to these variables.

.use" H:\ECStata \ G7 less Germany pwt.dta", clear
.S0 rt country year

.save "H:\ECStata \ G7 less Germany pwt.dta", replace

.use "H:\ECStata\G7extra data.dta", clear [/ * fAmastero data */

.S0 rt country year

. merge country year using " H:\ECStata \G7 | ess Ger many pwt.dta" /*Ausingo

. tab _merge /* 1= master, 2= using, 3= both */

Stata automatically creates a variableazhll merge which indicates the results of the merge operation. It is crucial to tabulate this
variable to check that the operation worked as you intended. The variable can take on the values:

1 : observations from the master dataset that did not matchvatises from the using dataset
2 : observations from the using dataset that did not match observations from the master dataset
3 : observations from the both datasets that matched

Ideally, all observations will have a _merge value of 3. However, it Imeagossible, for instance, that the master dataset has
observations for extra countries or extra years. If so, then some observations will have a _merge value of 1. You #teuld tabu
these to confirm what the extra observations refer to:

. tab country if _merge==1
. tab year if _merge==1
. tab _merge
_merge | Freq. Percent Cum.
____________ +
1| 31 10.95 10.95
3] 252 89.05 100.00
____________ +
Total | 283  100.00
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tab country if _merge==1 then reveals that thedbe extra observatiomarefor the countryfi G E Rav GermanyNow
see if you can successfully incorporate the data on Germangdretl 972000 for all of these variablelsook at help for how to
do it.

Finally, joinby joins, within groups formed by the variables list behind the command, observations of the dataset in memory
with another Stath o r ma't dat aset . fpgirwise cambimagoash. $or &xéngple,iyou anlight have an industry
classification(both codes and names)one file and corresponding tariff rates in anoilwéth only codes and tariff ratesyariff

rates vary across time but the industry classificatimeschot. Now, you would like to match every industry with a time series of
tariffs and also know what the different industry codes standSioce the classification data does not contain a year variable, you
cannot usemerge (unless youcreate a year vible andexpand the data first which we will learn how to do later on).
However, if you type

. joinby indclass using tariffs.dta

this will create all possible combinations betwésdtlass  (the variable that contains the different classification categjorie
andyear . If the master and using dataset contain common varigbiesy  will use the master contents. Alsdservations
unique to one or the other datasets are ignored, wdessverrule this using the optiammatched (seehelp joinby for
detailg.

Collapse

This command converts the data into a dataset of summary statistics, such as sums, means, medians, and so on. One use is when
you have monthly data that you want to aggregate to annual data:

. collapse (sum) monthpop, by(country year)

or firm-level data that you want to aggregate to industry level:

. collapse (sum) firmoutput, by(industry year month)

by() excludes the indicator variable that you are collapsing or summing mettl{ in the first examplefirm in the
second)i it just contans the indicator variables that you want to collapseNmte that if your dataset contains other variables
beside the indicator variables and the variables you are collapsing, they will be erased.

One possible problem that arises in the use of collapsétsstreatment of missings. It returns the summary statistic of missing
values as zerdf, for examplewhen usingthe PWAf ghani st an (AAFGO0) contains alll mi ssin
aggregate population data over time (for whatever regsoollapse would report aggregate population for Afghanistan as zero,

not missing. If , instead, you want aggregate population figures to be missing if any or all of the year data is misssgtibe

following coding (the technicalities of it wilecome clearer later, after you learn how to create dummy variables):

. gen missing=(pop==.

. collapse (sum) pop missing, by(countrygroup)
. replace firmoutput=. If missing>0

. rename pop aggpop

. drop missing

Note, if you are running this command on egéadataset, it may be worthwhile to useféds®  optioni this speds things up
skipping the preparation of a backup if the command istaethdy the user pressing BREAK, but this is really only useful for
when you are working interactively).

Order, aorder, and move

These commarstan be used to do some cosmetic changes to the order of your variable list in the variables window, e.g. if you
want to have the indicator variables on top of thedistder alphabetically sorts variablendorder brings thenin a user
specified order:

. aorder
. order countrycode year pop

If you do not list certain variables after order, they will remain where theynare is used if you simply want to swap the
position of two variables, e.g. bringing year to the top:

. mov e year countrycode
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Creating new variables

Generate, egen, replace

The two most common commands for creating new variablegesreandegen . We can create a host of new variables from the
existing data with thgen command:

. gen realgdp=(pop*1000)*cgdp /* real GDP in current prices */

. gen Ipop=In(pop) /* log population */

. gen popsq=pop”2 /* squared population */

. gen ten=10 [* constant value of 10 */

.genid=_n /* id number of observation */

. gen total=_N [* total numb er of observations */

. gen byte yr=year - 1900 / * 50,51, etc instead of 1950,1951 */

. gen str6 source=0PWTS®6. Istring variable */
. gen largeyear=year if pop>5000 & pop!=.

A couple of things to note. F you want,to cRatenat variabde indsenfe ather format @.g.a
byte, string), you need to specify this. Second, missing numeric observations, denoted by a dot, are interpreted byw&tata as
large positive number. You need to pay special attention to che#rvations when usirifj statements. If the last command
above had simply beegen largeyear  =year if pop>5000 , then largeyear would have included observations
1950- 1959 for AGQ even though data for those years is actually missing.

Theegen command tygally creates new variables based on summary measures, such as sum, mean, min and max:

. egen totalpop=sum(pop), by(year) /* world population per year */

. egen avgpop=mean(pop), by(year) [* average country pop per year */

. egen maxpop=max(pop) /* largest population value */

. egen countpop=count(pop) /* counts number of non - missing obs */
. egen groupid=group(country_code) /* generates numeric id variable for countries */

Theegen command is also useful if your data is in long forifs&te belowpnd you want to do some calculations on different
observations, e.gyear is long, and you want to find the difference betwee8518nd 198 populations. The following routine
will achieve this:

. gen templ=pop if year==1995

. egen temp2=max(templ), by( country_code)
.gentemp3=pop -temp2 if year==1998

. egen diff=max(temp3), by(country)

. drop temp*

Note that bottgen andegen havesum functions egen generates the total sum, agen creates a cumulative sum. The
running cumulation offen depends otthe order in which the data is sorted, soitigéth caution:

. egen totpop=sum(pop) /* sum total of population = single result*/
. gen cumpop=sum(pop) [* cumulative total of population */

To avoid confusion you can use ttmtal function rathethansum for egen . It will give you the same result.

As with collapse , egen has problems with handling missing values. For example, summing up data entries that are all
missing yields a total of zero, not missing (selapse  belowfor detailsand how tosolve this problem

Thereplace command modifies existing variables in exactly the same wggrascreates new variables:

. gen Ipop=In(pop)

. replace Ipop=In(1) if Ipop==. [* missings now In(1)=0 */
. gen byte yr=year - 1900
replace  yr=yr - 100 if yr > =100 /*0,1,etcinstead of 100,101 for 2000 onwards */

Converting strings to numerics and vice versa

As mentioned before, Stata cannot run any statistical analyses on string variables. If you want to analyse such vanabéts, yo
first encode them
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. encode country, gen(ctyno)
. codebook ctyno /¥ Tells you the link with the data* /

This creates a new variabtgyno , which takes a value of 1 f&ZAN 2 for FRA and so onThe lalels are automatically
computed based on the original string vakii you can achieve similar results but without the automatic labels egieg
ctyno=group(country)

You can go in the other direction and create a string variable from a numerical one, as long as the numeric varialife has labe
attached to each value:

. decode ctyno, gen(ctycode)
If you wanted to convert a numeric with no labels, sucyeas , into a string, the command is:
tostring year , generate(yearcode)
And if you have a string variable that only contains numbers, you can convert them tora namable using:
destring yearcode , generate(yearno)
This last command can be useful if a numeric variable is mistakenly read into Stata as a string. You can confirm tloé success

each conversion by:

. desc country ctyno ctycode year yearcode yearn o}

Combining and dividing variables

You may wish to create a new variable whose data is a combination of the data values of other variables, e.g. joinicadeountry
and year to geAGO195Q AGO0195], and so on. To do this, first convert any numeric ‘e such agear , to string (see
earlier), then use the command:

. gen str7 ctyyear=country_code+yearcode

If you want to create a new numeric combination, first convert the two numeric variables to string, then create a new string
variable that combirssthem, and finally convert this string to a numeric:

. gen str4 yearcode=string(year)

. gen str7 popcode=string(pop)

. gen strll yearpopcode=yearcode+popcode
. gen yearpop=real(yearpopcode)

sum yearpopcode yearpop [* displays the result */

To divide up a variable or to extract part of a variable to create a new one, gssbdhe function. For example, you may want
to reduce thgear variable to70, 71, 72, etc. either to reduce file size ornmerge with a dataset that hagar in that
format:

gen str2 yr=substr(yearcode,3,2)
The first term in parentheses is the string variable that you are extracting from, the second is the position of tradiestydu

want to extract-€X-), and the third term is the number of characters to be exdr&e¥X). Alternatively, you can select your
starting character by counting from the end (2 positions from the end instead of 3 positions from the start):

. gen str2 yr=substr(yearcode, -2,2)
Things can get pretty complicated when the string you wantte d d e i s ny@arcodea s above.d&or exarsple, suppose
you have data on city population and that each observation is identified by a single eaflellieode with values such a§ U K
London 0, AUK Birminghamo, AfUK Cardiffo, Al rePlaaanid 0 DubilGemromanig Fr
Berlino, i Ge r ma ang soB®w fheatle variable can be broken intmuntry — andcity  as follows:
gen str10 country=substr(code,1,strpos(code," ") -1)
.gens trl0 city=trim(substr(code, strpos(code," ") ,11))

Thestrpos () function gives the position of the second argument in the first argument, so here it tells you what position the
blank space takes in ttomde variable. Thecountry  substring then extracts from tltede variable, starting at the first
character, and extracting a tot#f 3- 1=2 characters folJK, 8 - 1=7 characters fotreland and so on. Therim()

function removes any leading or trailing blanks. So,diye  substring extracts from theode variable, starting at the blank
space, and extracting a total of 11 charactekiding the space, which is then trimmed off. Note,ctntry  variable could

also have been created ustrign()
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. gen str10 country=trim(substr(code, 1, strpos (code, A 0)))

Dummy variables

You can usgenerate  andreplace  to create a dummy variable fadlows:
. gen largepop=0

. replace largepop=1 if (pop>=5000 & pop!=.)
Or you can combine these in one command:
. gen largepop=(pop>=5000 & pop~=.)

Note, the parenthesis are not strictly necessary, but can be useful for clarity putpssalso inportant to consider missing
values when generating dummy variables. With the command abowssing value ipop results in & in largepop . If you
want to keep missing values as missing, you have to spediffy aondition:

. gen largepop=(pop>=5000 & po p~=.) if pop~=.
The&pop~=. part is not strictly necessary in this case, but

You may want to create a set of dummy variables, for example, one foc@attny
. tab country, gen(cdum)

This creates a dummy vabie cduml equal to 1 if the country i8 C A Naind zero otherwise, a dummy variabtlum2 if the
country isfi F R Aand zero otherwise, and so on upctum?7 for fi U S AYou can refer to this set of dummies in later
commands using a wild carddum®*, instead ofyping out the entire list.

A third way to generate dummy variables is by usingxih@refix as a command.

xi 1. country
i.country _lcountry_1 -6 (Ulcountry_1 for country==Canada omitted)

The command generates 5 dummy variables, omittiegsixth. This is useful to avoid a dummy variable trap (i.e. perfect
multicolinearity of the intercept and a set of dummy variables) in a regression. We can control which category shoukedbe omit
and also specify that all dummy variables should be g#zeti(sedelp xi ). But the main use ofi is as a prefix, if we want

to include a large set of dummy variables or dummy variables and interactions with dummy variables, wexicaio sage us

the work of defining every variable by itself. And we carnilgaBop the variables after we used them vdtbp _*

. Xi: sum i.country*year
i.country _lcountry_1 -6 (Ulcountry_1 for country==Canada omitted)
i.country*year _lcouXyear_# (coded as above)

Variable | Obs Mean Std. Dev. Min Max
_lcountry_2 | 66 .1666667 .3755338 0 1
_lcountry_3 | 66 .1666667 .3755338 0 1
_lcountry_ 4] 66 .1666667 .3755338 0 1
_lcountry 5 | 66 .1666667 .3755338 0 1
_lcountry_6 | 66 .1666667 .3755338 0 1

+
T

year | 65 1933.846 347.2559 0 2000

_lcouXyear_2 | 65 307 725.5827 0 2000

_lcouXyear_3 | 65 307 725.5827 0 2000

_lcouXyear_4 | 65 337.6154 753.859 0 2000

_lcouXyear_5 | 65 337.6154 753.859 0 2000

_____________ +

_lcouXyear_6 | 65 337.6154 753.859 0 200 0
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Lags and leads

To generate lagged population in tB& dataset:

. S0 countrycode

year

. by countrycode: gen lagpop=pop[_n

Processing the statement courtgycountry is necessary to prevent data from comentry

could happen with the following data:

- 1] if year==year[_n -1]+1

country Year pop
AUS 1996 18312
AUS 1997 18532
AUS 1998 18751
AUT 1950 6928
AUT 1951 6938
AUT 1952 6938
Theif argument avoids

probl ems

w h éf the datasetroely hassohsérvations for 1050, 1955.a n e |

being useds a lag for another, as

19601998, then lags will only be created for 1961 on. A lead can be created in similar fashion:

. SO country year

. by country: gen leadpop=pop[_n+1] if year==year[_n+1]
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Cleaning the data

This section covera fewtechniques that can be used to fill in gaps in your data.

Fillin and expand

Suppose you start with a dataset that has observations for some years for one country, and a different set of yeams for anoth

country:
country Year pop
AGO 1960 4816
AGO 1961 4884
ARG 1961 20996
ARG 1962 21342
You <can

. fillin country year

This creates new missing observations wherewauat ry- year

irectangul ari zeo

country Year pop
AGO 1960 4816
AGO 1961 4884
AGO 1962

ARG 1960 .

ARG 1961 20996
ARG 1962 21342

It also creates a variabléillin

t his

dat aset

as

f

ol

combination did not previously exist:

| ows:

that shows the results of the operation; 0 signifies an existing observation, and 1 a new one.

If no country had datfor 1961, then th&llin

command would create a dataset like:

country Year pop

AGO 1960 4816

AGO 1962

ARG 1960 .

ARG 1962 21342
So, to get a proper
.expand 2 if _n==1

. replace year=1961 if _n==_|
. replace pop=. if _n==_|

expand 2

end of the dataset, i.e observation numbir As well as recoding the year in this additional observation, it is imperative to
replace all other data with missing valuieshe original dataset has no data for 1961, so the expanded dataset should have
missings for 1961. After this has been done, gao now apply théllin

These operations may be useful if you want to estimate missing values by, for example, extrapolation. Or if you warg to repla

fir ect aa gtleasbone opservatiow foriismdl 961 existss t

have

t

creates 2 observations identical to observation numbe( orve=1) and places the additional observation at the

all missing values with zero or some other amount.

Interpolation and extrapolation

Suppose your population tingeries is incomplete as withsome of thecounties in the PWT (e.gSTP which isSao Tome and

Principe) You can linearly interpolate missing values using:

. SO country

. by country: ipolate pop year,

gen(ipop)

command

to

get a

compl ete
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country Year pop
STP 1995 132
STP 1996 135.29
STP 1997 .

STP 1998 141.7
STP 1999 144.9
STP 2000 148

Note, first of all, that you need to interpolate by country, otherwise Stata will simply interpolate the entirelisemftions
irrespective of whether some observations are for one country and some for another. The first variable listeipafete the
command is the variable you actually want to interpolate, the second is the dimension along which you wambltientgo, if

you believe population varies with time, you can interpolate along the time dimension. You then need to specify a mawe for a
variable that will contain all the original and interpolated valubsreipop . You can use this cleanegb vasion in its entirety

in subsequent analysis, or you can select values from it to update the original variable, e.g. to clean 8dIBesrity:

replace pop=ipop if country==ASTPO
Linear extrapolation can be achieved with the same command, addiegolaée  option, e.g. to extrapolate beyond 2000:

. SO country
. by country: ipolate pop year, gen(ipop) epolate

Note, however, that Stata will fail to interpolate or extrapolate if there are no missing values to start with. No 2@21 or 20
observationsctually exist, so Stata will not actually be able to extrapolate beyond 2000. To overcome this, you will first have to
create blank observations for 2001 and 2002 usipgnd  (alternatively, if these observations exist for other countries, you can
rectangularise the dataset usifiljin ).

Splicing data from an additional source

It is also possible to fill gaps with data from another source, as long as the series from both sources are compatifpldsor e
one source may provide data for 198D andanother for 19742000 with data for the overlapping years being identical. In such
cases, you can simply replace the missing years from one source with the complete years from the other.

It is more common, however, for the data in the overlapping yedrs similar but not identical, as different sources will often

use different methodologies and definitions. In such instances, you can splice the data from one source on to thattfeom the o

For example, the latest version of PWT has data for the drifermany going back to 1970 while the earlier PWT5.6 has data

for West Germany going all the way back to 1950. It is arguably reasonable to assume that the trends in the total German data
were similar to those in the West German data and to splice tlgesedes onto the ufp-date version. To do this, you must first

merge the old series into the new one, making sure to rename the variables first, e.gpmmiani®NT6.1 topopbl, and to
ensure that both Ger maGBR6s are coded identically, e.g.

.ge n templ=pop6l/pop56 if country==AGERO & year==1970

. egen diff=mean(templ), by(country)
. replace pop61=pop56*diff if pop61==. & year<1970

country year pop56 pop61 templ diff

GER 1968 59499 1.281248
GER 1969 60069 1.281248
GER 1970 60651 77709 1.281248 1.281248
GER 1971 61303 78345 1.281248
GER 1972 61675 78715 1.281248

Imputing missing values from the data

When neither interpolation nor adding information from other data sets seems to be feasible, it is also possible totampute da
given the nonmissing information in the data set. Statistician distinguish several forms of missing values. Broadly there are two
categories, data missing (completely) at randdw(C)AR i and data with nofignorable missings

The former can be solved most easily t h  Brputet eotimand. This command basically runs a regression of the variable

for which we want to impute missing values on a set of variables and uses the estimated coefficients and the informeation in t
regressors to predict the missing valuBsis type is a form of conditional single imputation aetles on the assumption that
missings are randomly assigned. An alternative is hot deck imputation which means simply drawing a value at random from the
observed values of a variable with missingst deck imputation is not standard in Stata but there is awritegn package
(hotdeck ) which solves that problem. Hot deck imputation also relies oratiom assignment assumption of missing values.
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If several variables have missing values or missiage not completely random, multiple imputation can be used. Multiple
imputation (MI) works in three steps. First the missing values are imputed not once but several times (e.g. 10 times)dand sec
the analysis is run on all imputed data sets and ithihe step all results are aggregated. Ml is implemented in Stata in the user
written programsce and mim (how thesecan be installed is described in the peststimation section)The MI algorithms
implemented in Stata allow for imputation of missing eallbased on random draws from an estimated posterior distribution for
the variables that exhibit missing values. Td& command allows very flexible specification of the prediction equations and for
other methods to impute data as well. An example of howuse the commands is given on the UCLA webpage:
http://www.ats.ucla.edu/stat/stata/library/default.laimal more information can be foundhdip://multipleimputation.com/

If data is not missing at ranch thesituation is more tricky. We can use externa information to make predicitions (e.g. using
census data on age in a district to predict the missing values in that district). But in general we will probably have to make a
strong assumption on the type of nonrandomness in the missings. For information on this topic the work of Roderick J.A. Little
can be afirst starting point.

Panel Data Manipulation: Long versus Wide data sets

Reshape
Datasets may be laid out in wide or long formats. Suppose we keep population daf@<a5 a8ly:

. keep country country_code year pop
. keep if year<=1975

In long format, this looks like:

country country_code year pop
Canada CAN 1970 21324
Canada CAN 1971 21962.1
Canada CAN 1972 22219.6
Canada CAN 1973 22493.8
Canada CAN 1974 22808.4
Canada CAN 1975 23142.3
France FRA 1970 52040.8
France FRA 1971 52531.8
France FRA 1972 52993.1
France FRA 1973 53420.5
France FRA 1974 53771
France FRA 1975 54016

And the same data inide format looks like:

country country_code popl970 | popl971 | popl972 | popl973 | popl974 | popl975
Canada CAN 21324 21962.1 22219.6 22493.8 22808.4 23142.3
France FRA 52040.8 52531.8 52993.1 53420.5 53771 54016
United Kingdom GBR 55632 55928 56097 56223 56236 56226
Germany GER 77709 78345 78715 78956 78979 78679
Italy ITA 53821.9 54073.5 54381.3 54751.4 55110.9 55441
Japan JPN 103720 104750 106180 108660 110160 111520
United States USA 205089 207692 209924 211939 213898 215981

The vast majority of Stata commands work best when the data is in long format. In any caseeto formats from long to
wide:

. reshape wide pop, i( country_code ) j(year)
or from wide to long:
. reshape long pop, i( country_code ) j(year)

The variable(s) immediately behitang or wide is the one that contains the data we want to reshapé(that a vari abl eod,
our casepop). Note that in theeshape long  case, Stata will reshape all variables that start with the letters you put behind

long. Here, there are actually six of them (pop1p@p1975, all starting with pop). Th@ specifies the waable(s) whose unique

values denote a logicabservationin wide format In our case, this isountry . It uniquely identifies every data entry in wide

format (herepop). Thej() specifies the variable whose unique values denote-alssdrvationin ourcaseyear . That is, within

every group of countriegjear uniquely identifies observations. In long format, i() and j() together completely identify each
observation.
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If there are more than two indicator variablesvide format then be careful to incledthe correct list in i(). For example, if there
were also an agegroup indicator variable, so that pop actually referred to population in a given age group, then weapeuld res
the data from country / agegroup / year / pop to country / agegroup / pafd@60961 / etc using:

. reshape wide pop, i(country agegroup) j(year)

If there is more than one data variable, fastp the variables you are not interested in, and then make sure to include the full
list you are interested in reshaping within thenowand:

. reshape wide pop cgdp pi, i(country) j(year)

This will create new variables popad®1975, cgdp190-1975 and pil90-1975. Note if you had not dropped all other variables
beforehand, you would get an error message. For example, if you had fotgatdetecc :

. cc not constant within country
. Type "reshape error" for a listing of the problem observations.

As Stata suggests, fAreshape erroro wild/l l'ist all addservati on:
format (herethese are actually all observations!). More generally, any variable that varies across both i() and j() variables either

needs to be dropped befoeshape wide  or be included in the data variable list. Intuitively, Stata would not know where to

put the @ta entries of such variables orygar has gone as an identifier.

We could also have reshaped the original long data to have the country variable as wide:

. reshape wide pop, i(year) j(country) string

Note, you need to specify the string option wheliisj@ string variable. Browsing the resulting data:

year popCAN popFRA popGBR popGER popITA popJPN popUSA
1970 21324 52040.8 55632 77709 53821.9 103720 205089
1971 21962.1 52531.8 55928 78345 54073.5 104750 207692
1972 22219.6 52993.1 56097 78715 54381 .3 106180 209924
1973 22493.8 53420.5 56223 78956 54751.4 108660 211939
1974 22808.4 53771 56236 78979 55110.9 110160 213898
1975 23142.3 54016 56226 78679 55441 111520 215981

To create variables nam&@ANpop /FRApop /GBRpop instead opopCANpopFRApopGBR use:

. reshape wide @pop, i(year) j(country) string

The @ is useful when, for exampl e, you start with aydataset
around.It denotes where the suffix/prefix is affixeBuppose yowre given a dataset with country / youngpop / oldpop. You can
reshape the pop variable to long to give country / agegroup / pop using:

. reshape long @pop, i(country) j(agegroup) string
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Estimation

We now move on from the manipulation of databasesédanibre exciting material of running regressions. In this tutorial, we
shall use data froffrancesccCas el | i 6 s AAc€oumtiryg | hemo mér ®publithedn theHardsook whi c h i
of Economic Growth(2005, Ch. 9) There is a link to these @aon my website. But before we start looking at the basics of

regression commands, letuslabk St at ads graph capabilities in more detail

Descriptive graphs

Stata allows a large variety of graphs and options to customize (fesrhttp://www.ats.ucla.edu/stat/stata/topics/graphics.htm

for a more indepth overviewHere we will only consider some very basic graphs. We already introduced the graph command to
plot a simple histogram andszatter plot. We will extend these examples here and focus on formatting graphs via the graph
options.A very useful command that helps us manage very long codefitedas the#delimit  command

#delimit ;

or short

#d;

The delimit command changes wigthta perceives as the end of a command. Normally we write one command per line, that is
the end of a line denotes the end of a command as#uellimit introduces a charactérthe semicolon (;) to denote the

end of a command. This way we can eitheitevseveral commands on one line, or (more importantly) use several lines for the

same command. To revert back to the end of line as the end of a command we write:

#d cr
Let us start with a simple scatter plot, a command we have used already.

graph twoway  scattery h
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average human capital computed using data from Barro and Lee (2001) 1995

The graph depicts real per worker GDP on the vertical and average human capital on the horizoantal axis, for all cthentries in
sample. We left the options all at standard ans so we have a coloured graph with the variabdsiabeesfor the axesThe

graph command has some plots that do not fall intdwbevay category, e.g. beandwhiskers plots, but most of the plots you

see in published articles are twowigpe of plots. The first thing we should change about this graph is thegaifthe axes. We
could either change the label of the underlying variables, or uggahbh commands axis options. The second thing we want to
change is that Stata prodcues a coloured graph. While colours are good for presentations, they will riotaayypeasper.

Page34 of 61


http://www.ats.ucla.edu/stat/stata/topics/graphics.htm

#d,
graph twoway scatter y h,
scheme(s2mono) ytitle("real GDP per worker")
xtitle("average Human Capital in 1995")
note("Source: Penn World Table Version 6.1, Barro and Lee (2001)");

#d cr
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average Human Capital in 1995
Source: Penn World Table Version 6.1, Barro and Lee (2001)

Stata has some inbuild colour definitions (litee standard colour scheme of the first graph or this fadkwhite scheme)
which are available via thecheme option. The grey shading around the graph is not really a nice feature and so we will make
some changes to the standard scheme we cAtssethe footnote about the source of the data could be a little further apart from
the axis label. The title, axis names, the note field, etc. are

#d;
graph twoway scatter y h,

scheme(s2mono) ytitle("real GDP per worker")

xtitle("average Human Capital in 19 95")

note("Source: Penn World Table Version 6.1, Barro and Lee (2001)"

, margin(medium) )

graphregion(fcolor(white) Ipattern(solid) Icolor(black) lwidth(medium));

#d cr
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Source: Penn World Table Version 6.1, Barro and Lee (2001)

To give the reader a better idea of what is represented by the dots we could Bda fdeen. Given the number of observations
this would probably be more confusing then helpful. So instead of putting a country name to each single point we could select
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only a few. But how can we tell Stata to distinguis between two sets of points?rétgea dummy variable that indicates to
which set an observation belongs and draw to scatter plots within one graph. One for each set. We are not limited aalgrawing
scatter plots in the same graph, we could for example overlay the scatter plttefitted line from a regression. Note that as

with the fAnotefi textbox in the previous example, eathd indivi

options that apply to the whole graph. To seperate to plots within one grapamwaither surround each plot command by
parentheseb () T oruse two bar§ || T, both are fine. Note that th@otsare drawn in the order that we use in the command,
i.e. the first plot will be the backmost and each additional plot will be layeréapaof it.

#d,
graph twoway
(scatter y h if oecd =1, mstyle(pl))
(scatter y h if oecd == 1, mstyle(p1) mlabel(iso))
, scheme(s2mono) ytitle("real GDP per worker")
xtitle("average Human Capital in 1995")
note("Source: Penn World Table Version 6.1, Barro and Lee (2001)"
, margin(medium))
graphregion(fcolor(white) Ipattern(solid) Icolor(black) Iwidth(medium))
legend(off);
#d cr
bl
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We need to explicitly specify the style of the scatter markers since Stata chooses different markers for eaclefpldt,bye

also need a variable that specifies the label names for the markers. Also by default Stata adds a legend that nattmeally tells
reader what the different plots/symbols/lines in a graph mean. But since we only use two plots as a trickelsade Ido not

need a legend an surpress it with ltgend(off) option.

How can we now save the graphs so we can use them in Word or Latex? The easiest (and probably worst way) is to copy the
graphs directly into Word or Scientific Workplace. Note thatiycannot do this if you use an editor other than Scientific

Wor kpl ace (e. g. Wi nEdt , TeXnicCenter) for Latex documents.
the graph window in Stata and paste into your program of choice.

The betér choice is to export your graphs. Stata allows for different file types when you wgegheexport  function. Sadly

not all of them are available under all types of operating systems. Under Windows | would recommend saving graphs as PNG
files. PNG is dile format similar to GIF which was used a lot (and is somethimes still used) on internet websites. If you are using
Word, PNG is the way to go. If you use Latex EPS is a good choice, but might give you trouble compiling your document (it is
not possibléo compile a document with EPS graphics directly to PDF but you have to compile a DVI file and then in turn make it
into a PDF). EPS is a format that should be readable under all operating systems. So we finish our graph with:

graph s ave VEBStata\MyFirst Grapho, replace
graph expor t \HECHtata\My Fi rst Graph. pngo, replace
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Estimation syntax

Before we delve into some particular regression commands let us consider therstta help for the details on estimation.
The basic information is:

e There are may different models of estimation. The main commands inaleageess , logit , logistic  , sureg .
e  Most have a similar syntax:

command varlist [weight] [if exp] [in range] [, options]

1% variable in the varlist is the dependent variable, and the remairéripe independent variables.

You can use Stata's syntax to specify the estimation sample; you do not have to make a special dataset.
You can, at any time, review the last estimates by typing the estimation command without arguments.
The level() optiorto indicate the width of the confidence interval. The default is level(95).

Once you have carried out your estimation, there are a number @fgtiosation commands that are useful:

e You can recall the estimates, VCM, standard errors, etcé,;
e You can caly out hypothesis testing stest (Wald tests)testnl  (nontlinear Wald tests)rtest  (likelihood-

ratio tests)hausman (Hausman's specification test);
e You can use Statgsedict command, which does predictions and residual calculations.

Weights and subsgts

Most Stata commands allow the useaafights and theif andin qualifiers.if andin were discussed earlier and have the
same use when applied to regression commandstia®ther commands. Instead mfnning the regression on all observations,
theif andin qualifier limit the data to a certain subset.

regress cgdp pop if year < 2000

This command runs an ordinary least squared (OLS) regression of per capita GDP on the population level for all years prior to
2000. What is important to note is thateshwe want to apply poesistimation commands, for example if we want to generate the
residual for each observation, that we apply the same conditions as fegthesion command. If we fail to control for the
selection of a subset of the data we mightlivertently conduct an cof-sample prediction.

What we haveno6t discussed yet is the use of weights in Stata

Sampling weights [pweight] Sampling weights are the inverse sampling probability, that is how mabpcts of the
population are represented by the observation. This is a very common type of weight in micro data samples.
Often certain firms of different sizes have different probabilities of being in a sample, ethnic groups are often
oversampled in surveysic. The reason is that with a fixed sampling probability the number of observations
for certain types of subjects in the population is too small to yield any statistically valid results, so
oversampling is applied. Sampling weights allow the user to uatcéor those different sampling
probabilities.

Analytic weights [aweight] Analytic weights are appropriate when you run commands on aggregated data. We might
want to run a regression of county level average wages on county characteristics. Analytltal aveighen
the number of individuals that are used to calculate the average wage. The reason is that the more
observations are used to calculate the average wage the more precisely the population average wage is
estimated and therefore the more we warrety on that information. Analytic weights should not be used in
lieu of sampling weights when Stata does not allow the use of sampling weights!

Frequency and importance weights These two types of weights are less frequently used. Frequency weightsedreshen
memory is conserved by dropping observations that have exactly the same values in all variables. Importance
wei ghts are a programmers option and beyond the neeq
detail).

For most day to dato-daywork pweights and aweights should suffice. If you use a complex survey you might need to go further
and use thaurvey vy ) commands in Stata. These allgau account for stratified and clustered sampling as well as differing
sampling probabilities.
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Linear regression

Stata can do a lot of general and very specialized regression commands. With Stata 10 there are now three sets of specialized
commands for time series data, panel data, survey data and surviv8itdataan da lotof fancy regression@nd most of

which we will not talk about in these classéd)e syntax for most of them is very similar and so we will focus on few commands
in detail rather than discuss the whole listst so that you know the main ones, here is an abbreviateddiseofregression
commands that may be of interest:

anova analysis of variance and covariance

cnreg censoreehormal regression

heckmanHeckman selection model

intreg interval regression

ivreg instrumental variables (2SLS) regression

newey regression Vth NeweyWest standard errors

prais PraisWinsten, Cochran®rcutt, or HildrethLu regression
greg quantile (including median) regression

reg ordinary least squares regression

reg3 threestage least squares regression

rreg robust regression (NObust standard errors)
sureg seemingly unrelated regression

svyheckman Heckman selection model with survey data
svyintreginterval regression with survey data

svyivreg instrumental variables regression with survey data
svyregress linear regression witBurvey data

tobit tobit regression

treatreg treatment effects model

truncreg truncated regression

xtabond Arellano-Bond linear, dynamic panelata estimator
xtintreg panel data interval regression models

xtreg fixed- and randoneffects linear models

xtregar fixed- and randorreffects linear models with an AR(1) disturbance
xttobit panel data tobit models

We will focus on this is the most basic form of linear regressiegress fits a model of depvar on varlist using linear
regression. Thieelp regr  ess command will bring up the following instructions for usiregress

regress depvar [varlist] [if exp] [in rangeJweight] [, level(#) betavce(obustcluster(varnamépootstrap/jackkniféhc2/hcd
hascons noconstant tsscons noheader eform(stringanhegvarname) msel plus ]

Looking in the bottom of this help file will explain the options as follows:

Options
level(#) specifies the confidence level, in %, for confidence intervals of the coefficients; see help level.
beta requests that normalizeleta coefficients be reported instead of confidence intervals. beta may not be

specified with cluster().

vce(obust) specifies that the Huber/White/sandwich estimator of variance is to be used in place of the traditional
calculation.See [U] D.15 Obtahing robust variance estimates.

vce(hc?) andvce(hcd) specify an alternative bias correction for the robust variance calculation. hc2 and hc3 may not be
specified with cluster(). hc2 uses u_j*2K1j) as the observation's variance estimate. hc3 ugsd/(@-h_j)*2 as the
observation's variance estimate. Specifying either hc2 or hc3 implies robust.

vce(cluster(varname)) specifies that the observations are independent across groups (clusters) but not necessarily
independent within groups. varname sfiesito which group each observation belongs; e.g., cluster(personid) in data with
repeated observations on individuals. cluster() can be used with pweights to produce estimates for unstratifieargileder

data, but see help svyregress for a comnespecially designed for survey data. Specifying cluster() implies robust.

vce(bootstrap)andvce(jackknife) specify that the variance is estimated by resampling the data. The bootstrap resamples

from the data with replacement while the jackknife conseelyt deletes one observation. With both options the estimator is
calculated several times which might take very long.
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hascons indicates that a usetefined constant or its equivalent is specified among the independent variables. Some
caution is recomended when using this option as resulting estimates may not be as accurate as they otherwise would be. Use of
this option requires "sweeping" the constant last, so the moment matrix must be accumulated in absolute rather than deviation
form. This optionmay be safely specified when the means of the dependent and independent variables are all "reasonable" and
there are not large amounts of colinearity between the independent variables. The best procedure is to view hascotisgas a rep
option-- estimde with and without hascons and verify that the coefficients and standard errors of the variables not affected by the
identity of the constant are unchanged. If you do not understand this warning, it is best to avoid this option.

noconstant suppressedie constant term (intercept) in the regression.

tsscons forces the total sum of squares to be computed as though the model has a constant; i.e., as deviations from the
mean of the dependent variable. This is a rarely used option that has an effegtemligpecified with nocons. It affects only

the total sum of squares and all results derived from the total sum of squares.

noheader, eform(), depname() msel andplus are for adefile (i.e. selfwritten commands)riters; see [R] regress.

As descriled above, most estimation commands will follow this type of syntax but the available options will differ and so you
should check the relevant help files if you wish to use these approaches. Of course, Stata has a number of defaults and so yo

dondt inmecldude any options if you dondt wish to change the
is!)
Lets start with a very simple regression of GDP per worker (y) on capitalt ratio (k).
.regress y k
Source | SS df MS Number of obs = 104
------------- + F( 1, 102)=1110.99
Model | 2.5465e+10 1 2.5465e+10 Prob>F = 0.0000
Residual | 2.3380e+09 102 22921482. 3 R -squared = 0.9159
+ Adj R -squared = 0.9151
Total | 2.7803e+10 103 269936187 Root MSE = 4787.6

y| Coef. Std.Err. t P>|t] [95% Conf. Interval]

_____________ +
k| .3319374 .0099587 33.33 0.000 .3121844 .3516904

_cons| 4720.016 617.1018 7.65 0.000 3495.998 5944.035

There are a few points to note here:

- The first variable listed after thregress  (or reg for short) command is the dependent variable, and all subsequently
listed variables arthe independent variables.

- Stata automatically adds the constant term or intercept to the list of independent variablesnosenttant  option if
you want to exclude it).

- The topleft corner gives the ANOVA decomposition of the sum of squares irdépendent variable (Total) into the
explained (Model) and unexplained (Residual).

- The topright cornerreportsthe statistical significance results for the model as a whole.

- The bottom section gives the results for the individugllanatoryariables.

The regress command can be used with thebust option for estimating the standard errors using thderWhite
sandwich estimator (to correct the standard erroradteroscedasticily

. regress y k, robust

Regression with robust standard errors Number of obs = 104
F( 1, 102)= 702.15
Prob>F = 0.0000
R-squar ed = 0.9159
Root MSE = 4787.6
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| Robust

y| Coef. Std.Err. t P>|t] [95% Conf. Interval]
_____________ +
k| .3319374 .0125268 26.50 0.000 .3070905 .3567842
_cons| 4720.016 506.2807 9.32 0.000 3715. 811 5724.222

The coefficient estimates are exactly the same as in straightforward OLS, but the standard errors take into account
heteroscedasticity. Note, the ANOVA table is deliberately suppressed as it is no longer appropriate in a statistical sense.

Sometimes you also want to allow for more general deviations from thassigmption on the error term. The option
cluster(group) all ows for arbitrary correlation within -Segtieci fi ed
and Pan e lpteD4aforandre detaits and limitations of this approach). For example, you might think that in a panel of
countries, errors are correlated across time but independent across countries. Then, you should cluster standard errors on
countries. In our exampleve do not have a time dimension so clustering on country yields the same results as the robust option
(which is a special case of the cluster option):

. regress y k, cluster(country)

Stata comes with a large amount of regression diagnostic tools, siesftsafer outliers, heteroskedasticity in the errors etc. A
good survey is available http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg@/ktmill focus on two useful
tools for detecting influential observations and looking at partial correlations. The first tool is the colvplod  (read
leverageversusresidual squared plotThis is not available after thiebustoption is used so leis revertback to the original
regression:

.regress y k
. lvr2plot, mlabel(country)

This plots the leverages of all observations against their squared residuals (thentgdtiein labels points according to the
variable listed in brackets behind it). Leverage tgdis how large the influence of a single observation on the estimated
coefficients is. Observations with high values could potentially be driving the results obtained (especially if theyeaddargav
squared residual) so we should check whether exgutiem changes anything.

The second commandasplot (addedvariable plot) which graphs the partial correlation between a specified regaassire
dependent variable. For this not to be simply the fitted values, we should add another varialdénsowmecapital (h). Formally

. regressy k
. avplot k, mlabel(country)

For some very basic econometrics which also comes with the necessary Stata commands, see
http://psc.math.lancs.ac.uk/shortCourses/notes/stata/sessiorformubdel diagnostics.

Now you should play around with the regressions by adding constants, dropping variables from the regression.
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Postestimation

Once you have done your regression, you usually Wwacerry out some extra analysis such as forecasting or hypothesis testing.
Here is a list of the most useful pesdtimation commands:

Command Description

adjust Tables of adjusted means and proportions
estimatesStore, replay, display, ... estimaticasults

hausman Hausman's specification test after model fitting
lincom Obtain linear combinations of coefficients
linktest Specification link test for singlequation models
Irtest Likelihood-ratio test after model fitting

mfx Marginal effects or lasticities after estimation
nicom Nonlinear combinations of estimators

predict Obtain predictions, residuals, etc. after estimation
predictnl Nonlinear predictions after estimation

suest Perform seemingly unrelated estimation

test Test linear hyptheses after estimation

testnl Test nonlinear hypotheses after estimation
vce Display covariance matrix of the estimators
Prediction

A number of predicted values can be obtained after all estimation commands, segh essreg , logit  or probit . The
most important are the predicted values for the dependent variable and the predicted residuals. For example, supplose we run t
basicregression again:

.regressy k h
. predict y_hat [* predicted values for dependent var */
. predict r, residual [* predicted residuals */

Stata creates new variables containing the predicted values, and these variables can then be used in any other Stasagcommand,
you can graph a histogram of the residuals to check for normality.

If we run a selected regressifmg. just using OECD countries) and then wish to know how well this regression fits, we could run
the following commands:

regressy k h if oecd==1
predict y_hat_oecd if oecd==1
predict r_oecd if oecd==1, residual

Theif statements are only necessaryadfi are running the analysis on a subset of dataset currently loaded into Stata. If you
want to make oubf-sample predictions, just drop tie statements in thgpredict =~ commands.

predict y_hat_oecd_full
predict r_oecd_full, residual

Hypothesis tesing

The results of each estimation automatically include for each independent vatiablsidedt-test (for linear regressions) and a
zt est (for regressions such as |l ogit or probit )foucanalsohe nul I
perform an Rest orG, teg on this hypothesis using thest command:

.regress y k h y1985 ya
. test y1985 /[*since Stata defaults to comparing the listed terms to zero, you can
simply use the variable*/

(1) y1985=0

F( 1, 63)= 15.80
Prob>F = 0.0002
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The Fstatistic with 1 numerator ar@B denominator degrees of freedonlk.8Q Thep-value or significance level of the test is
basically zero (up to 4 digits at leastp we can reject the null hypothesigen at the 1% levél y1985 is significantly different
from zero. Notice that, since thitical values of thd--distributionand theF-statisticwith 1 numerator degree of freedom is
identical to thesquare of the same values from tibistribution, sahe Ftest result is the same as tiesult of the test Also the
p-values associated with each test agree.

You can perform any test on linear hypotheses about the coefficients, such as:

. test y1985=0.5 /* test coefficient on y1985 equals 0.5 */

test y1985 h [* test coefficients on y1985 & h jointly zero */
. test y1985+h= -0.5 /* test coefficients on y1985 & h sum to -0.5%
. test y1985=h [* test coefficients on y1985 & h are the same */

With many Stata commands, you can refer to afis@ariables using a hyphen, edgsc k - ya gives descriptive statistics on

exp, ya and every other variable on the list between them. However, the test command interprets the hyphen as a minus, and gets
confused because it thinks you are typing a fornfioitait to test. If you want to test a long list of variables, you can use the
testparm  command (but remember to use trder command to bring the variables in the right order first)

.order k h y1985 ya

. testparm k -ya
(1) k=0
(2) h=0
(3) y1985=0
(4) ya=0

F( 4, 63)= 370.75
Prob>F = 0.0000
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Extracting results

We have already seen how tiedict command can be used to extract predicted
in subsequent analysessing thegenerate = command, we can also extract other results following a regression, such as
estimated coefficients and standard errors:

regress y k h y1985 ya, robust

gen b_cons=_b[_cons] [* beta coefficient on constant term */
gen b_k=_b[k] /*b eta coefficient on GDP60 variable */
gen se_k=_se[K] [* standard error */

You cantabulate the new variables to confirm that they do indeed contain the results of the regression. You can then use
these new variables in subsequent Stata commands) ergate a variable containingtatistics:

gent_k=b_k/se_k
or, more directly:
. gen t_k=_b[k]/_se[k]
Stata stores extra results from estimation command§) in and you can see a list of what exactly is stored usingrétarn
list command:

.re gress ykhyl985 ya, robust

. ereturn list
scalars:
e(N) = 68
e(df_m)=4
e(df_r)= 63
e(F) = 273.7198124833108
e(r2) = .9592493796249692
e(rmse) = 3451.985 251440704
e(mss) = 17671593578.3502
e(rss) = 750720737.0983406
e(r2_a) = .9566620386487768
e(ll) = - 647.8670640006279
e(ll_0) = - 756.6767273270843
macros:
e(depvar)  :"y"
e(cmd) : "regress"
e(predict) : "regres_p"
e(model) : "ols"
e(vcetype) : "Robust”
matrices:
e(b): 1x5
e(V): 5x5
functions:
e(sample)

e(sampl e) is atemporary variable that is 1 if an observation was used by the last regression command run and 0 otherwise. It
is auseful tool to have. Earlier we ran the following commands:

regress y k h if oecd==1
predict y_hat_oecd if oecd==1

butintheevent hat the #Aifod statement is complex, we may wish to
regression. We can do this using the e(sample):

predict y_hat_oecd if e(sample)

e(N) stores the number of observatioa@lf_m) the modedegrees of freedone(df_r) the residual degrees of freedom,
e(F) the Fstatistic, and so on. You can extract any of these into a new variable:
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. gen residualdf=e(df_r)
And you can then use this variable as usual, e.g. to genevatags:
.genp_k=tp  rob(residualdf,t_k)

Thetprob function uses thetwb ai | ed ¢ u mu | -distributien. TBe fissdaegonmedt sn parenthesis is the relevant
degrees of freedom, the second is tkatistic.

In fact, most Stata comman@dsot just estimation commasi store results in internal memory, ready for possible extraction.
Generally, the results from other commaiidbat is commands that are not estimation commarate stored im() . You can
see a list of what exactly is stored usingrigteirn ~ list ~ command, and you can extract any you wish into new variables:

.sumy

Variable | Obs Mean Std. Dev. Min Max
_____________ +

y | 105 18103.09 1635 4.09 630.1393 57259.25

. return list

scalars:
r(N) = 105
r(sum_w) = 105
r(mean) = 18103.08932466053
r(Var) = 267456251.2136306
r(sd) = 16354.08973968379
r( min) = 630.1392822265625
r(max) = 57259.25
r(sum) = 1900824.379089356

. gen mean_y=r(mean)

Note that the last command will give exactly the same resuéigeasmean_y=mean(y)

OUTREG2 i the ultimate tool in Stata/Latexor Word friendliness?

There is a tool which will automatically create excel, word or latex tables or regression results and it will save yafutiroads
and effort. It formats the tables to a journal standard and was originally just foroutrely( ) but row the updated version will

also do tables for latex also.

There are other us&ritten commands that might be helpful, outtable, outtex, estout, mat2txt, etc. just find the one that suit your
purpose best.

However, it does not come as a standard toolsandefore we can use it, we must learn how to install extra ado files (not to be
confused with running our own do files).
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Extra commands on the net

Looking for specific commands

If you are trying to perform an exotic econometric technique and caindoary useful command in the Stata manuals, you may
have to programme in the details yourself. However, before making such a rash move, you should be aware that, intaddition to
huge list of commands available in the Stata package and listed in therfatauals, a number of researchers have created their
own extra commands. These extra commands range from the aforementioned exotic econometric techniques tgawingtime
routines. For example, the commandreg 2.

You need to first locate the reletacommand and then install it into your copy of Stata. The command can be located by trying
different searches, e.g. to search for a command that formats the layout of regression results, | might search for words like
Aiformato or Atabl eo:

. search format regression table
Keyword search

Keywords: format regression table
Search: (1) Official help files, FAQs, Examples, SJs, and STBs

Search of official help files, FAQs, Examples, SJs, and STBs

FAQ Can | make regression tables that look like thos e in journal articles?
.................. UCLA Academic Technology Services
5/01 http://www.ats.ucla.edu/stat/stata/fag/outreg.htm

STB-59 sg97.3 ............ Update to formatting regression output
(help outreg if installe d ... J. L. Gallup
1/01 p.23; STB Reprints Vol 10, p.143

small bug fixes

STB-58 sg97.2 ............ Update to formatting regression output
(helpoutreg ifinstalled) ............... J. L. Gallup

11/00 pp.9 -- 13; STB Reprints Vol 10, pp.137 -- 143
update allowing user - specified statistics and notes, 10%

asterisks, table and column titles, scientific notation for
coefficient estimates, and reporting of confidence interval
and marginal effects

STB-49 sg97.1 ......... ... .. ...... Revision of outreg

(help outreg ifinstalled) ............... J. L. Gallup

5/99 p.23; STB Reprints Vol 9, pp.170 - 171

updated for Stata 6 and improved

STB-46 sg97 ....... Form atting regression output for published tables
(helpoutreg ifinstalled) ............... J. L. Gallup

11/98 pp.28 -- 30; STB Reprints Vol 8, pp.200 -- 202

takes output from any estimation command and formats it as
in journal articles

(end of  search)

You can read the FAQ by clicking on the blue hyperlink. This gives some information on the command. You can install the
command by first clicking on the blue command name (kg8 .3 , the most ugo-date version) and, when the pop window

appeas, clicking on the install hyperlink. Once installed, you can create your table and then use the cooiregn@® as any

other command in Stata. The help file will tell you the syntax.

However, | mentionedutreg?2 and this has not appeared here, so | may e update more.
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Checking for updates in general

New Stata routines and commands appear all the time and existing ones get updates. A simple way {im-kizé@ with any
changes is to use tlupdate commands. The first step is to check when yousiverwas last updated:

. update

Stata executable
folder: \\'st - server5 \statalo$ \
name of file: wsestata.exe

currently installed: 11 Aug 2008

Ado- file updates
folder: \\'st - server5 \statal0$ \ ado\ updates \
names of files: (various)
currently installed: 22 Sep 2008

Utilities updates
folder: \\'st - server5 \statal0$ \ utilities
names of files: (various)
currently installed: 27 May 2008

Recommendation
Type -update query - to compare these dates with what is available from
http://www.stata.com.

Stata consists dfasicallytwo sets of files, the executable file and the-fls (the utilities are new and so far include only one
program that is called internallyybStata) The former is the main programme while the latter present the different Stata
commands and routines. In order to check whether there are any rrordatp versions use thupdate query  command:

. update query
(contacting http://www.stata.com)

Stata executable
folder: \\'st - server5 \statal0$ \
name of file: wsestata.exe
currently installed: 11 Aug 2008
latest available: 11 Aug 2008

Ado- file updates
folder: \\'st - server5 \statal0$ \ado\ updat es\
names of files: (various)
currently installed: 22 Sep 2008
latest available: 22 Sep 2008

Utilities updates

folder: \\'st - server5 \statal0$ \ utilities
names of files: (various)
currently installed: 2 7 May 2008

latest available: 27 May 2008

Recommendation
Do nothing; all files up to date.

It looks like my executable and ado files are okay. If | needed to update my ado files, Stata would have told me taeyaedoupda
which would lead tohte following type of update:

. update ado
(contacting http://www.stata.com)

Ado- file update log

1. verifying \\'st - server5 \statal0$ \ado\ updates \ is writeable
2. obtaining list of files to be updated
3. downloading relevant files to temporary area

downloading checksum.hlp
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downloading varirf_ograph.ado
downloading whatsnew.hlp

4. examining files

5. installing files

6. setting last date updated
Updates successfully installed.

Recommendation
See help whatsnew to learn a bout the new features

Finally, to learn about the new features installed, simply ygye w hatsnew .

But we know thabutreg2 exists so how do we find it to install? Well, typetreg2 into google to convince yourself that it
exists. Then type:

search outr  eg2, net
Web resources from Stata and other users
(contacting http://www.stata.com)

1 package found (Stata Journal and STB listed first)

outreg2 from http://ffmwww.bc.edu/RePEc/bocode/o
'OUTREGZ2": module to arrange regression outputs into an illustrative table
/ outreg2 provides a fast and easy way to produce an illustrative / table
of regression outputs. The regression outputs are produced / piecemeal and
are difficult to compare without some type of / rearrangement. outreg2

(click here to return to the previous screen)

(end of search)
Click on the blue link and follow instructions to install the ado file and help.

Most additional commands that you will find are available from the Statistical Software Archive (SSC) and can be installed by
typing ssc install followed by the name of the command. If the command you want to install is not available from SSC but
elsewhere on the internetlyean use thaet install command. Butyou should be wary of the source of the commands you
install and always test them before starting to use them.

. ssc install outreg2

checking outreg2 consistency and verifying not already installed...
installing into c: \ado\ plus \ ...

installation complete.

Now using the help, try to figure out the syntax and then run the regressions from earlier in your do file but creatéhihable
places the results of, for example, 6 regressions next to each other in either {ated.
Problems when installingadditional commands on shared PCs

When you are notising your private PC or Laptop but a shared PC, for example in the library, you might run into problems
updating Stata or installing additional commands.

. sscinstall o ut reg2

checking out reg2 consistency and verifying not already installed...

installing into c: \ ado\ plus \ ...

could not rename c: \ ado\ plus \ next.trk to c: \ ado\ plus \ stata.trk
could not rename c: \ ado\ plus \ backup.trk to c: \ ado\ plus \ stata.trk
r(699);

This error @curs when someone else installed additional commands for Stata on thiefd?€ The reason is simply that
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Windows allows only the fo wfilee Tokeemtrack ofandtatiéd tomsnandsa $tatarhas totcloange h an g e
some files. If you wee not the first person to install additional commands (or update) on the PC you are using, these tracking files
will belong to someone else and you cannot change them.

But there is no reason for despair as there are several workarounds for this piidigefinst solution is not to install the
command but to run the ado file so the command becomes available temporarily. When you install a command it will remain
available even if you restart Stata. If on the other hand you only run the associated #uoddeymand will only work until you

exit the current Stata session.

. cap run http://fmwww.bc.edu/repec/bocode/o/outreg2.ado

When typing in the commands interactively ttegture command is not necessary, but if you include the line as part of your
do-file you should use it, since you will get an error message when you try to load the command into memory when you have
already done sdrhe advantage of this method is that you will have to explicitly load all the commands you need into memory
and so everf iyou change the PC you use often youfites will still work. The disadvantage is that you will need internet access

and that the help for the commands is not installed and cannot be accessed from Stata directly hgipypiriceg2 . You

can however eess the help for the command via the web repository.

. view http://fmwww.bc.edu/repec/bocode/o/outreg2.hlp

The other method to solve the renaming problem is to change the path where you install updates and additional é@mnmands.
additional commandsthi i s t he APl uso path. Yo usysdim ncommane and chargeitbgtyping ent pa
sysdir set PLUS "H:\ mypath " .

. sysdir
STATA: \\st -server5 \statal0o$ \

UPDATES: \\st -server5 \statal0$ \ado\ updates \
BASE: \\st -server5 \statal0$ \ado\base\
SITE: \\st-server5 \statal0$ \ ado\ site \
PLUS: c: \ado\ plus \

PERSONAL: c: \ ado\ personal \

OLDPLACE: c: \ado\

. sysdir set PLUS "H: \ ECStata”

. sysdir
STATA: \\st -server5 \statal0o$ \

UPDATES: \\st -server5 \statal0$ \ ado\updates \
BASE: \\st -server5 \statal0$ \ ado\ base\
SITE: \\st-server5 \statal0$ \ ado\ site \
PLUS: H: \ ECStata \

PERSONAL: c: \ ado\ personal \

OLDPLACE: c: \ado\

Exporting results Aby handbo

While export commands that were written by other users might give you nice lookiag, téidy might not be versatile enough
for your needs, or give you too much output, i.e. you might not be interested in all results, but just one number from severa
regressions.

What you can do in these cases tiashglbdymdions to writefinformatianton thenhardi by h an
drive. The easiest way is to simply save a dataset containing the information you need. But that will not do you arypgood if

want to construct a table in Excel or Latex. What you can do is amitASCII file that contains the numbers you want, and

maybe some additional information

. file open tmpHol d&cCStatassMp Qufipiut File.txto, write replace tex:
(note: file H: \ ECStata \ MyOutputFile.txt not found)

Thefile command handlethe exportd a text file.For this it uses a link to a file on the hard drive. The link has to be named
(since we could in theory open several links at the same time) and will be referred to by its handle after being opearedie The
here i s flhthe épiors dve specify that we want to open a file for writing, if the file already exists it should be
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replaced and we want the output to be plain text. The file we ss#othe results is specified after tistng qualifier.

To write some text into the outpfile we write:

file write tmpHolder AThis is the header for my Output fil

Again we use thefile command but now withwrite  assubcommand. After the subcommand we specify

which link should be used by providing a handle (hereHolder ) and followby the text we want to write into the

text file. The_n is the newline command and so the next text will start in the second line of the output file. Now we
donét want to export text only but more ifmyadablé:ant |l y nur

.sumy

Variable | Obs Mean Std. Dev. Min Max
_____________ +
y | 105 18103.09 16354.09 630.1393 57259.25

file write tmpHold er Ay, o (r(mean)) #A,0 (r(Var)) _n

If we refer to some return values of descriptive or estimation commands we need to put them between parentheses, otherwise
Stata will regard() as text and just write the text and not the valug)of into the output file

When we have finished writing lines into an output file we close it (i.e. severe the link) and save it by udiogethe
subcommand.

file close tmpHolder
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More Estimation

There are a host of other estimation techniques which Stata can handletbffifielow is a brief look at a couple of these.
Further information on these or any other technique you may be interested in can be obtained from the Stata manuals.

Constrained linear regression

Suppose the theory predicts that the coefficientRiEY andASSASS should be identical. We can estimate a regression model
where we constrain the coefficients to be equal to each other. To do this, first define a constraint and thecnsuegthe

command:

. constraint define 1 rev=assass

[* constraint is gi

ven the number 1 */

. cnsreg gr6085 Igdp60 sec60 prim60 gey rev assass pi60 if year==1990, constraint(1)

Constrained linear regression Number of obs = 100
F( 6, 93)= 12.60
Prob>F = 0.0000
Root MSE = 1.5025
(1) - rev+assass=0
gr6085| Coef. Std.Err. 't P>|t| [95% Conf. Interval]
_____________ +
Igdp60 | -1.617205 .2840461 -5.69 0.000 -2.181264 -1.053146
sec60| .0429134 .012297 3.49 0.001 .0184939 .0673329
prim60 | .0352023 .007042 5.00 0.000 .0212183 .0491864
gcy | -.0231969 .017786 -1.30 0.195 -.0585165 .0121226
rev | -.233553 6 .2877334 -0.81 0.419 -.804935 .3378279
assass | -.2335536 .2877334 -0.81 0.419 -.804935 .3378279
pi6o | -.0054616 .0024692 -2.21 0.029 -.0103649 -.0005584
_cons| 12.0264 2.073177 5. 80 0.000 7.909484 16.14332

Notice that the coefficients fAREV andASSASS are now identical, along with their standard errodats, etc. We can define
and apply seeral constraints at once, e.g. constrain®®@P60 coefficient to equail 1.5:

. constraint define 2 Igdp60= -15

. cnsreg gr6085 Igdp60 sec60 prim60 gey rev assass pi60 if year==1990, constraint(1 2)

Dichotomous dependent variable

When the dependent iable is dichotomous (zero/one), you can run a Linear Probability Model usinggifess

You may also want to runlagit  or aprobit

command.

regression. The difference between these three models is the assumption that

you make about the probability thibution of thelatentdependent variable (LPM assumes an identity function, Logit a logistic

distribution function, and Probit a normal distribution function).

For the sake of trying out these «c¢omman disgalodgiteegressians:iexpl ai no
. logit OECD Irgdpl if year==1990
Iteration O: log likelihood = - 63.180951
Iteration 7: log likelihood = -21.99139
Logit estimates Number of obs = 135
LR chi2(1) = 82.38
Prob >chi2 = 0.0000
Log likelihood = -21.99139 Pseudo R2 = 0.6519
OECD| Coef. Std.Err. z P>|z] [95% Conf. Interval]
_____________ +
Irgdpl | 4.94118 1.119976 4.41 0.000 2.74 6067 7.136292
_cons | -47.38448 10.7335 -4.41 0.000 - 68.42176 - 26.3472
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Panel Data

If you are lucky enough to havepanel datasetyou will havedataon n ®untries/people/firms/etover t time periods, for a total

of n x t observationslf t is the same for each country/person/firm then the panel is said to be balanced; but for most things Stata
is capable of working out the optimal/maximum datasetilable. There are a few things to note before using panel data
commands:

1. Panel @tashould be kept in long form (with separate person and time variables). However, sometimes your data may
be in wide form and needs to be converted to long form usingalshape command

2. You have to declare your data a panel. One way to do this is usingsite command(the previously used
commandsis andtss are outdated as of Stata 10p do this, you need two indicatoanables, indicating the unit
(panelvay and tme (imevai) dimensions of your panel. In our case, these are siygaly andcountry . Note that
panel dimensions cannot be string variables so you shoulceficstde country. Once you have done this, use the
xtset command:

. encode country, gen(country_n 0)
xtset country_no year

You are now free to use Statads panel dat a (boldedhmands, althoug|
xtdes Describe pattern of xt data

xtsum Summarize xt data

xttab Tabulate xt data

xtdata Faster specification aeches with xt data

xtline Line plots with xt data

xtreg Fixed-, between and random-effects, and populationaveraged linear models
xtregar Fixed and randoreffects linear models with an AR(1) disturbance

xtgls Paneldata models using GLS

xtpcse OLS or PraisWinsten models with panebrrected standard errors

xtrchh Hildreth-Houck random coefficients models

xtivreg Instrumental variables and tvatage least squares for padata models
xtabond Arellano-Bond linear, dynamic panel data estimator

xttobit Randomeffects tobit models

xtintreg Randomeffects interval data regression models

xtlogit Fixed-effects, randonreffects, & populatioraveraged logit models

xtprobit Randomeffects and populatieaveraged probit models

xtcloglog Randomeffects ad populatioraveraged cloglog models

xtpoisson Fixed-effects, randonreffects, & populatioraveraged Poisson models

xtnbreg Fixed-effects, randonreffects, & populatioraveraged negative binomial models
xtgee Populationaveraged panalata models using EE

Describe pattern of xt data

xtdesis very useful to see if your panel is actually balanced or whether there is large variation in the number of years for which
each crossectional unit is reporting.

. xtdes
country_no: 1, 2, ..., 168 n= 168
year: 1950, 1951, ..., 2000 T= 51

Delta(year) = 1; (2000 -1950)+1 =51
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(country_no*year uniquely identifies each observation)

Distribution of T_i: min 5% 25% 50% 75% 95% max
51 51 51 51 51 51 51

Freq. Percent Cum.| Pattern
+

168 100.00 100.00| 11111111111111211211121111211211112111211111112111211111111
+

168 100.00 [D,9:9,9,:0.9.0.0.9.0.0.9.9,0.9.9.0.9.9.0.:9.9.9.9.9.9.9.9.9.9.9.9.:9.9.9.:9.9.9.9.9.9.:9.9.0.9.9.0.0.9,0.0¢
Of course, inour sample there are year entries for every country and every year, but much of the data is missing. Looking at the
patterns given that GDP per capita data exists tells a much more mixed story. Some 50 countries have data for alhgegrs, but

other varant patterns are evident (especially samples than begin after 1950).

. xtdes if cgdp!=.

country_no: 1, 2, ..., 168 n= 168
year: 1950, 1951, ..., 2000 T= 51
Del ta(year) = 1; (2000 -1950)+1 =51

(country_no*year uniquely identifies each observation)

Distribution of T_i: min 5% 25% 50% 75% 95% max

1 1 15 41 51 51 5 1
Freq. Percent Cum.| Pattern
+
50 29.76 29.76| 11111111111112112112111211212121211211211211212121211111
29 17.26 47.02| .......... 1111111 11112121222222271111111111112122222121
14 8.33 55.36 | woovoiieiieiieeeeeeeee e 1.
6 357 5893 i 1111111112122
6 3.57 6250 .1111121111112111211111111 1111111121121212222211111111111
5 298 6548] .......... 11111121212122222222711111111111112222222121.
4 2.38 67.86| .ooooveeriieeiiiieene 111111111111121121111121111
4 238 7024 ... 111112121222222211111111 1111121222222212111111
4 2.38 7262 ... 11111212111221122211222122112211221122131221722113121
46  27.38 100.00 | (other patterns)
168 100.00 [IR0.9.9.0.0.9.0.0.0.0.0.0.0.0.0.9.0.9.99.09999999999999999999999.999.999.04

Summarize xt data
xtsum is similarly very useful and can be used in the same way that sum is used-flanabuiata.

. Xtsum pop cgdp

Variable | Mean Std. Dev. Min Max | Observations
_________________ + O
pop overall| 31252.47 108217.8 40.82 1258821| N= 5847
between | 89099.92  42.48 913862.3| n= 168
within | 28391.67 - 313609.8 405753.2|T - bar = 34.8036
I I
cgdp overall| 7.467798 1.272928 4.417209 10.79891| N= 5847
between | 1.052756 5.527193 10.05989| n= 168
within | .8357679 5.050297 9.835527 | T - bar = 34.8036

This tables tells us the minimum and maximum, standard deviation and mean (in the overall case) of our selecte(pegriables
and cgdp) in three ways that are of interest:

1. the overall sample
2. the between samplei.e. x(bar)
3. the within samplé i.e. x; - x(bar) - x(global bar)
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Tabulate xt data

xttab is also a generalisation of the tabulate command for panel data bsttbwiloverall, within and between variation.
. xttab G7

Overall Between Within
G7| Freq. Percent  Freq. Percent Percent
---------- +
0| 8211 95.83 161 95.83 100.00
1| 357 417 7 417 100.00
---------- +
Total | 8568 100.00 168 100.00 100.0 0
(n=168)

Panel regressions

xtreg is a generalisation of the regress commands. As with the summary datawabose, make use of the informationtire
crosssection(betweef and also inthe timeseries(within). Also, asper your econometrics training, Stata allows you to run
fixed-effects (fe), random effects (re) and between estimators ws&g . More complicated estimation (suchtas Arellanc
Bonddynamic GMM estimatgrhave specific xt estimation commands.

Fixed Effects Regression

Fixed effects regressiooontrols for unobserved, but constant, variation across the-seoienal units. It is equivalent to
including a dummy for each country/firm in our regression. Let us usdrdg command with thée option:

xtreg grgdpch gdp60 openk kc kg ki, fe

Fixed - effects (within) regression Number ofobs = 5067
Group variable (i): country_no Number of groups = 112
R- sq: within =0.0164 Obs per g roup: min = 2
between = 0.2946 avg= 45.2
overall = 0.0306 max = 51
F(4,4951) = 20 .58
corr(u_i, Xb) = - 0.4277 Prob > F = 0.0000

grgdpch |  Coef. Std.Err. t P>|t|] [95% Conf. Interval]

+

gdp60 | (dropped)

openk | -.0107672 .0042079 -2.56 0.011 -.0190166 -.0025178
ke | -.0309774 .0089545 -3.46 0.001 -.0485322 -.0134225
kg | -.0733306 .0147568 -4.97 0.000 -.1022604 -.0444007

ki| .1274592 .0178551 7.14 0.000 .0924552 .1624631
_cons| 4.425707 .7451246 5.94 0.000 2.964933 5.886482
sigma_u | 1.6055981
sigma_e | 6.4365409
rho | .05858034 (fraction of variance due to u_i)

Ftesttha tallu_i=0: F(111,4951)= 1.82 Prob > F = 0.0000

Notice that gdp60, the log of GDP in 1960 for each country, is now dropped as it is constant across time for each csarigry and
subsumed by the country fixeffect.

Between Effects
We can now use thdgregcommandwith thebe option. This is equivalent to running a regression ondataset of mearisy
crosssectional identifierAs this results in loss of information, between effacesnot used much in practice.

. Xtreg grgdpch gd p60 openk kc kg ki, be
Between regression (regression on group means) Number of obs = 5067
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Group variable (i): country_no Number of groups = 112

R- sq: within =0.0100 Obs per group: min = 2
between = 0.4575 avg= 45.2
overall = 0.0370 max = 51
F(5,106) = 17.88
sd(u_i+avg (e_i.))= 1.277099 Prob > F = 0.0000

grgdpch | Coef. Std.Err. t P>|t] [95% Conf. Interval]

_____________ [
gdp60 | -.5185608 .1776192 -2.92 0.004 -.8707083 -.1664134
openk | .0008808 .0029935 0.29 0.769 -.0050541 .0068156
ke | -.0151328 .009457 -160 0 .113 -.0338822 .0036166
kg | -.0268036 .0149667 -1.79 0.076 -.0564765 .0028693
ki| .1419786 .0213923 6.64 0.000 .0995662 .184391
_cons| 4.657591 1587533 2.93 0.004 1.510153 7.80503

Random Effects

The command for a linear regression on panel data with random effects in Statg iswith the re option. Stata's randem
effects estimator is a weited average of fixed and between effects.

. xtreg grgdpch gdp60 openk kc kg ki, re

Random: effects GLS regression Number ofobs = 5067
Group variable (i): country_no Number of groups = 112
R- sq: withi n =0.0143 Obs per group: min = 2
between = 0.4235 avg= 45.2
overall = 0.0389 max = 51
Random effects u_i ~ Gaussian Wald chi2(5) = 159.55
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
grgdpch |  Coef. Std.Err. z P>|z| [95% Conf. Interval]
_____________ +
gdp60 | -.5661554 .1555741 -3.64 0.000 -.8710751 -.2612356
openk | -.0012826 .0024141 -0.53 0.595 -.0060142 .003449
ke | -.0270849 .0061971 -4.37 0.000 -.039231 -.0149388
kg | -.0506839 .0101051 -5.02 0.000 -.0704895 -.0308783

ki| .1160396 .0127721 9.09 0.000 .0910067 .1410725

_cons| 6.866742 1.239024 5.54 0.000 4.4383 9.295185
sigma_u | .73122048
sigma_e | 6.4365409

rho | .01274156 (fraction of variance due to u_i)

Choosing Between Fixed and Random Effects

Choosing between FE and RE models is usually done using a Hausman test, and this is easily completed in Stata using the
Hausma command.To run a Hausman teste need to run the RE and FE models and save the results usistprine
command. We then instruct Stata to retrieve the 2 sets of results andudatimg test.

For example, using the same estimates as above, we catheritdlowing in our do file:

xtreg grgdpch gdp60 openk kc kg ki, fe
estimates store fe

xtreg grgdpch gdp60 openk kc kg ki, re
estimates store re

hausman fe re
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Coefficients

I (b) (B) (b

-B) sqrt(diag(V_b -V_B))
fe re Difference S.E.
openk | -.0107672 -.0012826 -.0094846 .0034465
ke | -.0309774 -.0270849 -.0038924 .0064637
kg | -.0733306 -.0506839

-.0226467 .0107541
ki| .1274592 .1160396

.0114196 .0124771

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(4) = (b -B)[(V_b

= 20.15
Prob>chi2 =  0.0005

-V_BN( -DIb -B)

As described in the results, thell hypothesiss that there is no difference ithe coefficients estimated by the efficidRE
estimatorand the onsistent~E estimator. Ifthere is no difference, then use the RE estimiaiae. if thestatisticis insignificant

that isthe Prob>chi2is larger than .0%r .01 Otherwise, you should use FE, or one of the other solutions for emels
heterogeneity as outlined your Econometrictectures.
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Time series data

Stata has a very particular set of functions that control time series commands. But in order to use these commands, you must
ensure that you tell Stat@imilar tothe panetlata commands above, we can do this usingsdet For example:

tsset datevar

Once you have done this, you are free to use the time series conimgm@sent a selection of these below (type help time for

the full list):

tsset Declare a dataset to hiene-series data

tsfill Fill in missing times with missing observations in tiseries data

tsappend Add observations to a tirreeries dataset

tsreport Report timeseries aspects of a dataset or estimation sample

arima Autoregressive integrated moviayerage models

arch Autoregressive conditional heteroskedasticity (ARCH) family of estimators

tssmooth_ma

Moving-average filter

tssmoothnl Nonlinear filter

corrgram Tabulate and graph autocorrelations

xcorr Crosscorrelogram for bivariate time series

dfuller Augmented DickeyFuller unitroot test

pperron Phillips-Perron uniroots test

archim Engle's LM test for the presence of autoregressive conditional heteroskedasticity
var Vector autoregression models

svar Structural vector autoregression aeds

varbasic Fit a simple VAR and graph impulsesponse functions

vec Vector errofcorrection models

varsoc Obtain lagorder selection statistics for VARs and VECMs
varstable Check the stability condition of VAR or SVAR estimates
vecrank Estimate lhe cointegrating rank using Johansen's framework
irf create Obtain impulseesponse functions and FEVDs

vargranger Perform pairwise Granger causality tests after var or svar
irf graph Graph impulseesponse functions and FEVDs

irf cgraph Combine grap# of impulseresponse functions and FEVDs
irf ograph Graph overlaid impulseesponse functions and FEVDs

All of these can be implemented where appropriate by using the help function, manuals and internet resources (or colleagues

know-how).

Stata Date aml Time-series Variables

However, one of the issues with time series in Stata, and something that particularly challenges new users of Stata, is the d
format used in the program. Therefore, | below provide some more advanced notes on this specialist topi

The key thing is that there are 2 possible types of éntigte entries (which work in general for storing dates in Stata) and time

series entries (which are useful when we are not using daily $iata).stores dates as the number of elapsedds since

January 1, 1960/hen usinga dataet t hat is not daily -dedes &unctiovwmthewtham the date u s e
functioni the reason is that the dates for quarterly data will be about 3 months apart but the number of days betwekn the

vary so telling Stata to go from Q1 to Q2 will involve changing the date from (for example) Jaffuanpgril 17 which is

either 90 days or 91 days depending on whether it is aylesp Obviously our life would be easier if we could judt$¢hta that

one entry is Q1, and the other entry is Q2. For example, if we want to takdiffestnces between quarters, or even more
trickily, if we wanted to take seasonal differenté3l minus Q1 from previous year.

Therefore when we have a varialthat identifies the timseries elements of a dataset, we must tell Stata what type of data we are
using’ is it daily, weeky, montHy, quartely, half-yeaty or yealy. Therefore, if you use daily data it will be the number of
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elapsed days since Janpdf 1960 (which is therefore zero), but if you use quarterly data, it is the number of elapsed quarters
since 1960 Q1. The following tabéxplains the different formats

Format Description Beginning +1 Unit +2 Units +3 Units

%td daily 01jan1960 02jarl960 03Jan1960 04Jan1960
%tw weekly week 1, 1960 week 2, 1960 week 3, 1960 week 4, 1960
%tm monthly Jan, 1960 Feb, 1960 Mar, 1960 Apr, 1960
%tq quarterly 1st qtr, 1960 2nd qtr, 1960 3rd qgtr, 1960 4th qtr, 196
%th half-yearly 1st half, 1960 2nd half, P60 1st half, 1961 2nd half, 1961
%ty yearly 1960 1961 1962 1963

Obviously, what you tell Stata here is highly important; we will see how to convert our data into Stata dates in a miofment, bu
now assume that we have a Stata datddouary 1, 1997 this isan elapsed date of 14246e number of days since Januafy 1
1960). If we were to use this number as different types ofsianies data, then there would be very different outcomes as shown
in the following table

Daily Weekly Quarterly Half-yearly Yearly
%td %tw %tq %th %ty
01Jan 1999 2233W50 5521Q2 9082H2 -

These dates are so different because the elapsed date is actually the number of weeks, quarters, etc., from theuageweek, g
etc of 1960. The value for %ty is missibgcause it would be equal to the year 14,245 which is beyond what Stata can accept.

Therefore if we have a date format of 14245, but we want this to point to quarterly data, then we would need to cangert it us
specialStata functionsThese functionsranslate from %td dates:

wofd(varname) daily to weekly
mofd(varname) daily to monthly
gofd(varname) daily to quarterly
yofd(varname) daily to yearly

Looking up in help can also show how to convert numbers between other f@nelptdates_and_times ).

Getting dates into Stata format

This section covers how we get an existing date or time variable into the Stata format forfdatedere we can rewatit as
quarter | y, usirgthe dbbve comraandehére are3 different considerations degékm ng on how your exi s
variableo is set wup:

1. Date functons for single string variables
For exampl e, your existing date vari abl thenits saddaolbbad r aw_
single string variable Ifie string must beeasily separated into its componestsdrings like '20mar1999 and"March
20, 199" are acceptab)elf you have a string 1ike20039", we would need to convert it to a numeric variable first and
then use technique 3 below.
To convert the raw_date vable to adaily timeseries datewe use the command

gen daily=date(raw_date,"dmy")

The "dmy" portion indicates the order of the daygnth and year in the variable; so if the variable was of the form
values been coded aslarch20, 199" we would havaused "mdy" instead.

The year must have 4 digits or else it returns missing valtleerefore ifthe original date only has two digitse place

the century before the "y."

gen daily=date(raw_date,"dm19y")

Or, if we have nosdaily dates, we can use tr@ldéwing functions:
weekly(stringvar,"wy")

monthly(stringvar,"my")

quarterly(stringvar,"qy")

halfyearly(stringvar,"hy")

yearly(stringvar,"y")
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For example, if our data is 2002Q1, then
gen quarterly= quarterly(raw_data,"yq")
will get our elapsed quartersise 1960 Q1.

Date functions for partial date variables
If there are separate variables for each element of the date; for example:

month  day year
7 11 1948
1 21 1952
11 2 1994
8 12 1993

We can use thendy() function to create an elapsed Statte dariable The month, day and year variables must be
numeric.Therefore we can write:

gen mydate = mdy(month,day,year)
Or, with quarterly data, we would use §yey) function:
gen gtr=yq(year,quarter)

All of the functions are:

mdy(month,day,year) for daly data
yw(year, week) for weekly data
ym(year,month) for monthly data
yq(year,quarter) for quarterly data
yh(year,half - year) for half-yearly data

Converting a date variable stored as a single number

As discussed above, if you have a single numexiable, we need to first convert it into its component parts in order to
use the mdy function. For example, imagine the variabdé ke form yyyymmdd (for exampld,9990320for March
20 1999; now we need to split it into year, month and day as follows

gen year = int(date/10000)

gen month = int((date - year*10000)/100)

gen day = int((date - year*10000 - month*100))
gen mydate = mdy(month,day,year)

In each case that(x) = commandeturns the integer obtained by truncating x towards zero.

Using the ime seriesdate variables

Once we have the date variable in S&ltpsedime form, it is not the most intuitive to work with. For example, here is how a
new variable called stata_edatill look by using the command

gen stata_date = mdy(month,day,year)

month day year stata_date
7 11 1948 -4191
1 21 1952 -2902
8 12 1993 12277
11 2 1994 12724

Therefore to display the stata_date in a more-fiserdly manner, we can use the format command as follows:

format stata_date %d
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This means that stata_date will now be dispthgs:

month day year stata_date
7 11 1948 11jul1948
1 21 1952 21jan1952
8 12 1993  12augl993
11 2 1994 02nov1994

It is possible to use alternatives to %d, or to use %ttispplay elapsed datés numerous other wayisin fact, we can control
everything abut the display. For example if | had instead written:

format stata_date %dM_d,_CY

Then we would get:

month  day year stata_date

7 11 1948  July 11, 1948

1 21 1952 January 21, 1952
8 12 1993  August 12,1993
11 2 1994 November 2, 1994

Making use of Dates
If we want to use our dates inidikommand, we have a number of options:
1. Exact dates

We have a selection of functions dg)), m(), q(), h(), and y(o specify exact dailyweekly, monthly, quarterly, half
yearly, and yearly datesspectivelyFor example

reg x y if w(1995w9)
sum income if (1988 -3)
tab gender if y(1999)

2. Adate range
If you want to specify a range of dates, you can use the tin() and twithin() functions:

reg y x if tin(01feb1990,01jun1990)
sum income if twithin(1988 -3,1998 - 3)

The differerce between tin() and twithin() is that tin() includes the beginning and end dates, whereas twithin() excludes
them. Always enter the beginning date first, and write them out as you would for any of the d(), w(), etc. functions.

Time-seriestricks using Daes

Often in timeseries analyses we need to "lag” or "lead" the values of a variable from one observation to Dewexteed to
takefirst, secondr seasonal differences. One waydo thisis to generate a whole bunch of variables which reprekeriag) or
the | ead, t he dwehdvemaaywvariables, thit carthkeBup & lot bffmemory.

You shouldusethetsset command before any of the "tricks" in this section will warkis has the added advantage thabif
have defined youlata as panel, Stata will automatically4gtartanycalculationsvhen itcomes to the beginning ofreew cross
sectional uniso you need not worry about values from one panel being carried over to the next.

e Lagsand Leads
These use the.varname (tdag) and F.varname (to leacdmmands. Both work the same way:
reg income L.income

This regresses income(t) on incomg)t
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If you wanted to lag income by more than one time period, you would simply change the L. to something like "L2." or
"L3." to lag itby 2 and 3 time periods respectively.

Differencing

Used in a similar way, th®.varnamecommand will take the first differenc&2.varnamewill take the double

di fference (difference in difference), etcé For exampl e:
Date income D.income D2.income

02feh1999 120 .

02mar1999 230 110 .

02apr1999 245 15 5

Seasonal Differencing

The S.varnamecommand is similar to th®.varname except that the difference is always taken from the current
observation to the -th observation:In other words: S.income=tomdt)-incomgt-1) and S2.income=inconig-
incomet-2)

Date income S.income S2.income
02feb1999 120 .

02mar1999 230 110 .
02apr1999 245 15 125
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Survey data

Survey data is very common in many applied microeconomic settings. Labour EconomitaniEsoof Education, Industrial
Organization, all these fields employ surveys regulafly. minimize costs surveys are often designed such that the whole
population is split into several strata and within these strata sampling (with differing probalékesplace. As an example we
can consider so called linked employenployee (LEE) data. This type of data is very useful for several fields of economics. You
can e.g. in labour economics control for firm effegigoductivity indicators or capital, an industrial economics control for
workforce characteristics. A good overview of the issues involved can be found at
http://www2.napier.ac.uk/depts/this/peas/theory.asp

The sampling for EE data is usually conducted in two stages. First a sample of firms is selected and in the second stage
employees within these firms are randomly sampled. If this method would be conducted without stratification, it would be very
unlikely that very largeifms (of which there are only a few) would be part of our sample. So in order to be able to make
statements about all firms in a country we would need a very large sample so that the probability that we observe larfgsv very
firms is not zero. An easianethod would be to split the population of all firms into small, medium and large firms and draw
independent samples from each of these groups (or strata as they are called in Stata).

Converselywe would want to sample a share of employees that is elyerslated to the size of the firm. If we would for

example set the share of surveyed employees in a firm to ten percent, we would only get responses from 1 or 2 emplpyees in ve
small firms, a number that wi lalworkfarde. Foréatge fions ten pefcentr mightrevert bei ng o n
too large a number (think General Electric). So we will have to use different sampling probabilities (the inverse ofevthih ar

sampling weight$ pweight). Note that we could also apply differsampling probabilities within each stratum, if we have a lot

more small than medium and large firms we might want to sample less from that category.

Besides weights and strata Stata can also account for clustering. Clusters arise by sampling growpduaisn@i.g. employees
from a firm, children from a school or from a class, households from a district). In our example we sample individuatagrom f
and set this as our clustering variable.

The dataset would be provided with a firm indicator, the mewesampling probability of the firm (the sampling weight),
information on the strata (which we can use to construct a stratum indicator dummy) and sampling weights for the workers. If
there is no overall sampling weight we can generate it by multiplyimgand worker sampling weights (careful when working

with weights, in Stata the sampling weight is the inverse sampling probability).

In order to get point estimates right you need to use sampling weights, clustering and stratification (as well @svgeaigipi)
matter for the correct estimation of standard errors.

svyset firm_id [ pweight= total_w ], strata (firm_size _cat) ||_n

In small samples we might want to add a finite population correction. This will affect the standard errors, but only in small
populations (see the PEAS website). For the first stage this is no problem in our artificial example. We generate dagriable t
tells Stata the share of the population that the cluster is representing (i.e. the sampling probability) and we are done.

.gen double firm_sp = 1/firm_w
. svyset firm_id [pweight=total_w], strata(firm_size_cat) fpc(firm_sp) || _n

For the second stage things get a little trickier, the variable that indicates the finite population may not vary withimalst

this is the casand the probability of an employee to be part of the sample is the same for each employee in the same stratum it
suffices to specify thgpc() option using the workers sampling probability. If not, it might be that the second stage is stratified

as well, br example we might have first stage strata defined by industry and region of a firm and after selecting the firms we
stratify by firm size for the second stage.

. svyset firm_id [pweight=total_w], strata(firm_ind_reg_cat) fpc(firm_sp) || _n,
strata(firm_ size_cat) fpc(worker_sp)

The number of commands that support the survey option is constantly increasing (the number more than doubled from Stata 9 to
Stata 10). All the basic estimation commands (ordinary least squares, instrumental variable estimiatéond frobit models
and many more) are supporteddwy . To account for the survey properties we simply usestyeprefix:

. SVy: regress y x

Page61of 61


http://www2.napier.ac.uk/depts/fhls/peas/theory.asp

