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ECON 5103 – ADVANCED ECONOMETRICS – PANEL DATA, SPRING 2010 
 

A TUTORIAL FOR PANEL DATA ANALYSIS  WITH STATA 
 
This small tutorial contains extracts from the help files/ Stata manual which 
is available from the web. It is intended to help you at the start. 
Hint: During your Stata sessions, use the help function at the top of the 
screen as often as you can. The descriptions and instructions there given can 
be downloaded and printed easily. In this way you can compile your own 
manual with panel data routines in paper format. 
 
 
 
1. GENERALITIES ON INPUT FILES 

 
---------------------------------------------------------------------------------- 
help for infiling                                              manual:  [R] infile 
---------------------------------------------------------------------------------- 
 
The infile (free format) command (see help infile1) 
 
    1.  The data can be space-separated, tab-separated, or comma-separated. 
    2.  Strings with embedded spaces or commas must be enclosed in quotes (even 
        if tab- or comma-separated). 
    3.  A single observation can be on more than one line or there can even be 
        multiple observations per line. 
 
The infile (fixed format) command (see help infile2) 
 
    1.  The data may be in fixed-column format. 
    2.  A single observation can be on more than one line. 
    3.  infile (fixed format) has the most capabilities for reading data. 
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2. DATA INPUT FROM KEYBOARD 
 
---------------------------------------------------------------------------------- 
help for input                                                  manual:  [R] input 
---------------------------------------------------------------------------------- 
 
Enter data from keyboard 
        input [varlist] [, automatic label ] 
 
Description 
 
    input allows you to type data directly into the dataset in memory.  Also see 
    help edit for a windowed alternative to input. 
 
 
Examples 
 
    . input acc_rate spdlimit 
      1.  4.58 55 
      2.  1.86 60 
      3.  1.61 . 
      4.  end 
 
    . input str20 name age str6 sex 
      1.  "A. Doyle" 22  male 
      2.  "Mary Hope" 37 "female" 
      3.  "Guy Fawkes" 48 male 
      4.  end 
 
 
3. THE  INFILE COMMAND FOR UNFORMATTED (ASCII-CODED) DATA 
 
---------------------------------------------------------------------------------- 
help for infile (free format)            manual:  [R] infile (free format) 
                                                       dialog:  infile (free format)     
---------------------------------------------------------------------------------- 
 
Read unformatted ASCII (text) data 
 
        infile varlist [_skip[(#)] [varlist [_skip[(#)] ...]]] using filename 
               [if exp] [in range] [, automatic byvariable(#) clear ] 
 
 
Description 
 
    infile reads into memory a disk dataset that is not in Stata format.  The 
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    data can then be saved as a Stata-format dataset; see help save.  The 
    original dataset is unchanged. 
 
    filename is assumed to refer to a file containing data in either free or 
    comma-separated-value format.  If filename is specified without an 
    extension, .raw is assumed. 
 
Options 
    automatic causes creation of value labels from the nonnumeric data read.  It 
       also automatically widens the display format to fit the longest label. 
    byvariable(#) specifies that the external file is organized by variables 
        rather than by observations.  All observations on the first variable 
        appear, followed by all observations on the second variable, and so on. 
 
    clear specifies that it is okay for the new data to replace what is 
        currently in memory. 
 
 
Examples:  reading data without using a dictionary 
 
      ‘a b c …’ = variable names (usually columns in input file) 
      ‘myfile’   = name of input file  
                         (columns=variables, rows=observations) 
 
    . infile a b using myfile 
    . infile a b c d using myfile 
    . infile a b c d using myfile if b==1 
    . infile a b c d if uniform()<=.1 
 
 
 
4. SAVING  AND USING  STATA  DATASETS BY  COMMANDS  SAVE  AND  USE 
---------------------------------------------------------------------------------- 
help for save, use                                              manual:  [R] save  
                                                                          dialogs:  save  use 
---------------------------------------------------------------------------------- 
 
Save and use datasets 
 
        save [filename] [, nolabel replace all orphans emptyok intercooled ] 
        use   filename  [, clear nolabel ] 
        use  [varlist]  [if exp] [in range] using filename [, clear nolabel ] 
 
Description 
    NB: save stores the dataset currently in memory on disk under the name filename. 
    If filename is not specified, the name under which the data was last known 
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    to Stata (c(filename)) is used.  If filename is specified without an 
    extension, .dta is used.  See help saveold for saving the data in the 
    previous version's format. 
 
   NB: use loads a Stata-format dataset previously saved by save into memory.  If 
    filename is specified without an extension, .dta is assumed. 
 
    In the second syntax for use, a subset of the data is loaded. 
 
Examples 
 
    . save myfile 
    . save myfile, replace 
    . save, replace 
 
    . use myfile 
    . use myfile, clear 
 
    . use pid name age using myfile 
    . use if sex=="male" using myfile 
    . use using myfile if sex==male 
    . use pid name age sex using myfile if sex==male 
 
 
 
5. PANEL DATA IDENTIFIERS. GENERALITIES ON XT-MODULES 
 

Hint:  All panel data routines in Stata have xt as initial letters in  name 
 
------------------------------------------------------------------------------------- 
help for xt, iis, tis                                             manual:  [XT] xt    
                                                                         dialogs:  iis  tsset 
------------------------------------------------------------------------------------- 
Cross-sectional time-series analysis 
 
        xt ... [, i(varname) t(varname) ... ] 
        iis [varname] [, clear] 
        tis [varname] [, clear] 
 
Description 
    The xt series of commands provide tools for analyzing cross-sectional 
    time-series (panel) datasets: 
 
        help xtdes      Describe pattern of xt data 
        help xtsum      Summarize xt data 
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        help xttab      Tabulate xt data 
        help xtdata     Faster specification searches with xt data 
 
        help xtline     Line plots with xt data 
 
        help xtreg      Fixed-, between- and random-effects, and 
                          population-averaged linear models 
        help xtregar    Fixed- and random-effects linear models with an AR(1) 
                          disturbance 
        help xtgls      Panel-data models using GLS 
        help xtpcse     OLS or Prais-Winsten models with panel-corrected standard 
                          errors 
        help xtrchh     Hildreth-Houck random coefficients models 
        help xtivreg    Instrumental variables and two-stage least squares for 
                          panel-data models 
        help xtabond    Arellano-Bond linear, dynamic panel data estimator 
 
        help xttobit    Random-effects tobit models 
        help xtintreg   Random-effects interval data regression models 
 
        help xtlogit    Fixed-effects, random-effects, & population-averaged logit 
                          models 
        help xtprobit   Random-effects and population-averaged probit models 
        help xtcloglog  Random-effects and population-averaged cloglog models 
 
        help xtpoisson  Fixed-effects, random-effects, & population-averaged 
                          Poisson models 
        help xtnbreg    Fixed-effects, random-effects, & population-averaged 
                          negative binomial models 
 
        help xtgee      Population-averaged panel-data models using GEE 
 
    Each observation in a cross-sectional time-series (xt) dataset is an 
    observation on x for unit i at time t. 
 
    iis is related to the i() option of the other xt commands.  Command iis or 
    option i() sets the name of the variable corresponding to index i. 
 
    tis is similarly related to the t() option.  Command tis or option t() sets the 
    name of the variable corresponding to index t. 
 
    Some xt commands use time-series operators in their internal calculations and 
    thus require that your data be tsset; see help tsset.  For instance, since 
    xtabond uses time-series operators in its internal calculations, you must tsset 
    your data before using it.  The particular help file will indicate if tsset is 
    required for the command. 
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Options 
 
    i(varname) specifies the variable name corresponding to index i.  This must be 
        a single, numeric variable, although whether it takes on the values 1, 2, 3 
        or 1, 7, 9, etc., is irrelevant.  (If the identifying variable is a string, 
        use egen's group() function to make a numeric variable; see help egen.) 
 
    t(varname) specifies the variable name corresponding to index t.  This must be 
        a single, numeric variable. 
 
    clear removes the definition of i or t.  For instance, typing "tis, clear" 
        makes Stata forget the identity of the t() variable. 
 
Example 
    An xt dataset: 
 
         pid  yr_visit  fev  age  sex   height  smokes 
        ---------------------------------------------- 
        1071    1991   1.21   25   1      69       0 
        1071    1992   1.52   26   1      69       0 
        1071    1993   1.32   28   1      68       0 
        1072    1991   1.33   18   1      71       1 
        1072    1992   1.18   20   1      71       1 
        1072    1993   1.19   21   1      71       0 
 
    The other xt commands need to know the identities of the variables identifying 
    patient and time.  You could type 
 
        . iis pid 
        . tis yr_visit 
 
 
6. PANEL DATA REGRESSION ANALYSIS BY USING MODULE XTREG 
 
---------------------------------------------------------------------------------- 
help for xtreg, xttest0                                  manual:  [XT] xtreg       
                                                                    dialogs:  xtreg  xttest0   
                                                                    predict dialogs:  re/be/fe/mle  pa 
---------------------------------------------------------------------------------- 
 
Fixed-, between-, and random-effects, and population-averaged linear models 
 
    GLS Random-effects model 
        xtreg  depvar [varlist] [if exp] [, re i(varname) sa theta level(#) ] 
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        xttest0 
 
Fixed-effects model 
        xtreg  depvar [varlist] [if exp] , fe [ i(varname) level(#) ] 
 
Between-estimation 
        xtreg  depvar [varlist] [if exp] , be [ i(varname) wls level(#) ] 
 
    
 ML Random-effects model 
        xtreg  depvar [varlist] [weight] [if exp] , mle [ i(varname) noconstant 
                      level(#) ] 
 
    xtreg fits cross-sectional time-series regression models.  xtreg can fit 
    fixed-effects (within), between-effects, and random-effects (mixed) models 
    as well as population-averaged models: 
 
        y[i,t] = a + B*x[i,t] + u[i] + e[i,t] 
 
   NB: Which estimator is required is determined by the option specified: 
 
        be      between estimator 
        fe       fixed-effects estimator 
        re      GLS random-effects estimator 
        pa     GEE population-averaged estimator 
        mle   maximum-likelihood random-effects estimator 
 
    If you do not specify an option, re is assumed. 
 

Testing for heterogeneity: 
    xttest0, for use after xtreg, re, presents the Breusch and Pagan (1980) 
    Lagrange multiplier test for random effects, a test that Var(v[i]) = 0. 
 
 
Options 
 
    re requests the GLS random-effects (mixed) estimator.  re is the default. 
    be requests the between estimator. 
    fe requests the fixed-effects (within) estimator. 
    mle requests the maximum-likelihood random-effects estimator. 
 
 
Examples 
    . xtreg ln_w grade age* ttl_exp tenure*, be 
    . xtreg ln_w grade age* ttl_exp tenure*, fe 
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    . xtreg ln_w grade age* ttl_exp tenure*, re 
    . xttest0 
    . predict ln_w_hat if e(sample) 
    . predict ui, u 
    . xtreg ln_w grade age* ttl_exp tenure*, mle 
    . xtreg ln_w grade age* ttl_exp tenure*, mle 
    . xtreg ln_w grade age* ttl_exp tenure*, pa robust 
 
 
7. PANEL DATA GLS ESTIMATION BY USING MODULE XTGLS,  
 
This module allows more flexible covariance structure for disturbances and radom 
effects.  See help function on web and text below 
  
---------------------------------------------------------------------------------- 
help for xtgls                                             manual:  [XT] xtgls     
                                                                  dialogs:  xtgls  predict 
---------------------------------------------------------------------------------- 
 
Fit panel-data models using GLS 
 
        xtgls depvar [varlist] [weight] [if exp] [in range] [, i(varname) 
              t(varname) force igls nmk panels({iid | heteroskedastic | 
              correlated}) corr({independent | ar1 | psar1}) noconstant level(#) 
              tolerance(#) iterate(#) nolog rhotype({regress | dw | freg | nagar 
              | theil | tscorr}) ] 
 
 
    by ... : may be used with xtgls; see help by. 
 
    aweights are allowed; see help weights. 
 
    xtgls shares the features of all estimation commands; see help estcom. 
 
 
     
Description 
 
    xtgls fits cross-sectional time-series linear models using feasible 
    generalized least squares.  This command allows estimation in the presence 
    of AR(1) autocorrelation within panels and cross-sectional correlation 
    and/or heteroskedasticity across pan+els. 
 
    Note that xtgls must estimate additional variance and covariance parameters 
    when panel(heteroskedastic) or panel(correlated) are specified.  There must 
    be sufficient degrees of freedom for these estimates, or the covariance 
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    matrix will be singular.  This means that when panel(correlated) is 
    specified, you must have at least as many time periods as there are panels 
    in your dataset. 
 
    See help xtpcse for the OLS or Prais-Winsten with panel-corrected standard 
    errors (PCSEs) models. 
 
    See help xtreg for the GLS random-effects estimator. 
 
 
Options 
 
    i(varname) specifies the variable name corresponding to i; see help xt. 
 
    t(varname) specifies the variable name corresponding to t; see help xt. 
        xtgls does not need to know t() in all cases.  When t() is required, it 
        is also required that the observations be spaced equally over time; see 
        option force below. 
 
    force specifies that estimation is to be forced even though t() is not 
        equally spaced.  This is relevant only for correlation structures that 
        require knowledge of t().  These correlation structures require 
        observations be equally spaced so that calculations based on lags 
        correspond to a constant time change.  If t() indicates your data are 
        not equally spaced, xtgls will refuse to fit your model.  If you specify 
        force, xtgls will fit the model and assume that the lags based on the 
        data ordered by t() are appropriate. 
 
    igls requests the iterated GLS estimator instead of the two-step GLS 
        estimator in the case of a non-autocorrelated model or instead of the 
        three-step GLS estimator in the case of an autocorrelated model.  The 
        iterated GLS estimator converges to the MLE for the corr(independent) 
        models, but does not for the other corr() models. 
 
    nmk specifies standard errors are to be normalized by n-k, where k is the 
        number of parameters estimated, rather than n, the number of 
        observations.  Different authors have used one or the other 
        normalization.  Greene (2003, 322) recommends n and reminds the reader 
        that n-k does not make the variance calculation unbiased in these 
        models. 
 
    panels(pdist) specifies the error structure across panels. 
 
        panels(iid) specifies a homoskedastic error structure with no 
        cross-sectional correlation.  This is the default. 
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        panels(heteroskedastic) (typically abbreviated p(h)) specifies 
        heteroskedastic error structure with no cross-sectional correlation. 
 
        panels(correlated) (abbreviation p(c)) specifies heteroskedastic error 
        structure with cross-sectional correlation.  If p(c) is specified, you 
        must also specify t(). 
 
    corr(corr) specifies the assumed autocorrelation within panels. 
 
        corr(independent) (abbreviation c(i)) specifies that there is no 
        autocorrelation.  This is the default. 
 
        corr(ar1) (abbreviation c(a)) specifies that, within panels, there is 
        AR(1) autocorrelation and that the coefficient of the AR(1) process is 
        common to all of the panels.  If c(ar1) is specified, you must also 
        specify t(). 
 
        corr(psar1) (abbreviation c(p)) specifies that, within panels, there is 
        AR(1) autocorrelation and that the coefficient of the AR(1) process is 
        specific to each panel.  psar1 stands for panel-specific AR(1).  If 
        c(psar1) is specified, t() must also be specified. 
  
 
Examples 
 
    . xtgls invest market stock, panels(hetero) 
    . iis company 
    . tis time 
    . xtgls invest market stock, panels(correlated) 
    . xtgls invest market stock, panels(correlated) corr(ar1) 
 
 
 
8.  A  USEFUL  TOOL:  THE   IF   QUALIFIER 
 
---------------------------------------------------------------------------------- 
help for if                                        manual:  [U] 14 Language syntax 
---------------------------------------------------------------------------------- 
 
if qualifier 
 
        command if exp 
 
    exp in the syntax diagram means an expression, such as age>21.  See help exp 
    for an explanation of expressions. 
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    There is another if used in Stata programming; see help ifcmd. 
 
 
Description 
 
    if at the end of a command means the command is to use only the data 
    specified.  if is allowed with most Stata commands. 
 
 
Examples 
 
    . list make mpg if mpg>25 
    . list make mpg if mpg>25 & mpg<30 
    . list make mpg if mpg>25 | mpg<10 
    . regress mpg weight displ if foreign==1 
 
 
    Note that equality tests are performed by ==, not a single =; see help  
    operators. 
 
Also see 
 
    Manual:  [U] 14 Language syntax 
    Online:  help for language; by, in 
 
 
 
9.  ANOTHER USEFUL TOOL: THE  BY  COMMAND 
 
---------------------------------------------------------------------------------- 
help for by, bysort                        manual:  [R] by, [U] 14 Language syntax 
---------------------------------------------------------------------------------- 
 
Repeat Stata command on subsets of the data 
 
        by varlist:  command 
        bysort varlist:  command 
 
    The above diagrams show by and bysort as they are typically used.  The full 
    syntax of the commands is 
 
        by varlist1 [(varlist2)] [, sort rc0]:  command 
        bysort varlist1 [(varlist2)] [, rc0]:  command 
 
 
Description 
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    Most Stata commands allow the by prefix which repeats the command for each 
    group of observations for which the values of the variables in varlist are 
    the same.  by without the sort option requires that the data must be sorted 
    by varlist; see help sort. 
 
    Stata commands that work with the by prefix indicate this immediately 
    following their syntax diagram by reporting, for example, "by ... : may be 
    used with logistic; see help by." 
 
    by and bysort are really the same command; bysort is just by with the sort 
    option. 
 
    The varlist1 (varlist2) syntax of by and bysort is of special use to 
    programmers.  It verifies that the data are sorted by varlist1 varlist2 and 
    then performs a by as if only varlist1 were specified.  For instance, 
 
        by pid (time): gen growth = (bp - bp[_n-1])/bp 
 
    performs the generate by values of pid, but first verifies that the data are 
    sorted by pid and time within pid. 
 
 
Examples 
 
    . sort marstat 
    . by marstat:  summarize age 
    . by marstat, sort:  summarize age 
    . sort sex marstat 
    . by sex marstat:  regress y x1 x2 x3 
    . by sex marstat, sort:  regress y x1 x2 x3 
    . sort pid time 
    . by pid (time): gen growth = (bp - bp[_n-1])/bp 
    . by pid (time), sort: gen growth = (bp - bp[_n-1])/bp 
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