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Description
This entry describes this manual and what has changed since Stata 8.

Remarks
This manual documents the xt commands and is referred to as [XT] in cross-references.

Following this entry, [XT] xt provides an overview of the xt commands. The other parts of this
manual are arranged alphabetically. If you are new to Stata’s xt commands, we recommend that you
read the following sections first:

[XT] xt Introduction to xt commands
[XT] xtreg Fixed-, between-, and random-effects, and population-averaged linear models

Stata is continually being updated, and Stata users are always writing new commands. To find
out about the latest cross-sectional time-series features, type search panel data after installing the
latest official updates; see [R] update.

What’s new

This section is intended for previous Stata users. If you are new to Stata, you may as well skip it.

1. The big news is new command xtmixed—Stata now fits linear mixed models, also known as
hierarchical models or multilevel models.

Mixed models include what social scientists call random-effects models, including one-way, two-
way, multi-way, and hierarchical models, and it includes random coefficient models.

Estimates are obtained using maximum likelihood (ML), restricted maximum likelihood (REML),
or expectation maximization (EM). Covariances among random effects are estimated and may
be independent (no covariance), exchangeable (common covariance), or unstructured (unique
covariance for each pair of effects).

xtmixed estimates standard errors and confidence intervals for the fixed parameters, and it estimates
the standard deviations (variances) and correlations (covariances) of the random effects and the
full VCE matrix among them.

For details, see [XT] xtmixed.

After estimation with xtmixed,

a. estat recovariance displays the estimated variance–covariance matrix of the random effects
for each level.

b. estat group summarizes the composition of the nested groups, providing minimum, average,
and maximum group size for each level in the model.
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predict after xtmixed can compute best linear unbiased predictions (BLUPs) for each random
effect. It can also compute the linear predictor, the standard error of the linear predictor, the fitted
values (linear predictor plus contributions of random effects), the residuals, and the standardized
residuals.

2. Most [XT] estimation commands allow new option vce() for selecting how the variance–covariance
estimates (VCE) of the estimated parameters are to be estimated. This new option provides direct
support for panel- and cluster-based bootstrapping and for jackknifing the estimated parameters,
and it provides an alternative way of specifying robust VCEs, where allowed.

a. Option vce(bootstrap) specifies that standard errors, significance tests, and confidence
intervals be normal-based bootstrap estimates, rather than the default analytic estimates based
on the observed information matrix (OIM). After estimation, you can also obtain percentile-based
or bias-corrected confidence intervals using new command estat bootstrap; see [R] bootstrap
postestimation.

b. Option vce(jackknife) specifies that standard errors, significance tests, and confidence
intervals be jackknife estimates.

c. Option vce(robust) is just a synonym for option robust.

vce(bootstrap) and vce(jackknife) automatically perform cluster sampling if it is required
by the estimator.

Notably, both options compute bootstrap or jackknife estimates of the complete VCE matrix.
This means that most of Stata’s postestimation commands are available. You can form linear
and nonlinear combinations or functions of the parameters and obtain jackknife or normal-based
bootstrap standard errors and confidence intervals for the combinations using [R] lincom and
[R] nlcom. Similarly, you can perform linear and nonlinear tests using [R] test and [R] testnl.

[XT] estimation commands that support vce(bootstrap) and vce(jackknife) include xtabond,
xtfrontier, xtcloglog, xtgee, xthtaylor, xtintreg, xtivreg, xtlogit, xtprobit, xtrc,
xtreg, xttobit, all documented in this manual.

3. New features have been added to the maximum-likelihood estimators that do not have closed-form
solutions and require numeric evaluation of the likelihood. These estimators include helpb xtlogit,
xtprobit, xtpoisson, xtcloglog, xtintreg, and xttobit.

a. The likelihood may now be approximated using adaptive Gauss–Hermite quadrature (the new
default) or non-adaptive quadrature (the previous default). Adaptive quadrature substantially
increases the accuracy of the approximation, particularly on difficult problems such as data with
large panel sizes or data with a large variance for the random effects.

b. Linear constraints may now be imposed using the new option constraints(). Constraints are
specified the standard way; see help constraint:bf:[R] constraint.

c. New option intpoints() replaces old option quad(), although quad() continues to work. The
new name is more meaningful, especially when used with estimators that integrate likelihoods
using methods other than quadrature.

4. Existing command xtreg now allows options robust and cluster() when estimating fixed-effects
(FE) and random-effects (RE) models; see [XT] xtreg.

5. Most [XT] commands that previously did not allow time-series operators now support them.
These commands include xtgls, xtreg, xtsum, xtcloglog, xtintreg, xtlogit, xtpoisson,
xtprobit, xttobit, and xtgee.
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6. New command xtrc is old command xtrchh, renamed, and with new features. New option
beta reports the best linear predictors (BLUPs) for the group-specific coefficients, along with their
standard errors and confidence intervals. For details, see [XT] xtrc.

7. predict after xtrc has the new option group() to compute the BLUPs of the dependent variable
using the BLUPs of the coefficients.

8. New command xtline plots panel data and allows either overlaid or separate graphs for each
panel; see [XT] xtline.

9. New section [XT] glossary of this manual defines commonly used terms and how they are used
here.

For a complete list of all new features in Stata 9, see [U] 1.3 What’s new.

Also See

Complementary: [U] 1.3 What’s new

Background: [R] intro



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


