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Introduction
Get to know your data (and regressions)

Sometimes difficult to get a grip on larger panels

5 new commands to get to know your data (and your regressions)
I xtqptest, xthrtest and xtistest test for correlation over time (serial

correlation)
I pwcorrf and xtcdf test for correlation across panel units (cross sectional

dependence)

Bonus: might indicate you don’t need cluster-robust standard errors
(useful if you don’t have 20+ clusters)
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Serial Correlation
Is your data correlated over time?

To keep things real, imagine you have a panel of calories consumption
for 3 individuals (N) over 365 days (T) [sysuse xtline1.dta]

Is calorie consumption in each day a random draw, or is it correlated
over time?

Does my fixed/random effects model for calorie consumption produce
a relatively decent fit?

Three new commands which improve on current industry standard
(i.e. xtserial & abar)

I More flexible: not limited to respectively 1st order serial correlation and
GMM postestimation

I More robust: better power and size in various scenarios
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Serial Correlation - Overview
Four pictures say more than a thousand words

xtqptest, lags(2)

xtqptest, order(2)

xthrtest

xtistest, lags(2)
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Serial Correlation - Q(p) test
A true jack of all trades

Syntax: xtqptest [varlist], lags(p)

Tests for serial correlation up to order p

Best size/power results in Monte Carlo

Test indicates there might be some serial correlation up to the
2nd order
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Serial Correlation - LM(k) test
Focus on a specific order

Syntax: xtqptest [varlist], order(k)

Tests for serial correlation of order k

Sometimes more informative than the Q(p) test

Test indicates data might be free of 2nd order serial correlation
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Serial Correlation - HR test
When there’s the occasional storm

Syntax: xthrtest [varlist]

Tests for first order serial correlation

Specialised in situations where the variance changes over time
(e.g. stock markets)

Boils down to regressing forwards demeaned values on lagged
backwards demeaned values

Test indicates data might be free of 1st order serial correlation
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Serial Correlation - IS test
In cases of severe amnesia

Syntax: xtistest [varlist], lags(p)

Tests for serial correlation up to order p

Accepts any kind of unbalanced data (including gaps)

Test only works when N > p*T
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Cross sectional dependence
Is your data correlated across panel units?

Remember our panel of three individuals and their eating habits

Does their calorie intake spike and drop together? (e.g. Sunday
Roast)

Did my fixed/random effects model properly control for unobserved
similarities between the individuals (which might otherwise bias the
results)?

Two new commands which improve performance of existing code (i.e.
pwcorr & xtcd/xtcd2)

I More flexible: can test multiple variables, which do not need to be
mean-zero

I More efficient: faster than existing commands
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Cross sectional dependence - pwcorrf
The f stands for fast

Syntax: pwcorrf varname, reshape

Calculates correlations between panel units

More convenient and faster than first reshaping
and then using pwcorr

Syntax: pwcorrf varlist

Calculates correlations between variables

Faster than pwcorr if varlist is long
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Cross sectional dependence - xtcdf
xtdvdf didn’t have the same ring to it

Syntax: xtcdf varlist

CD-test boils down to verifying whether sum of correlations between
panel units is equal to zero

Test strongly indicates calorie intake is correlated across individuals
This is not the first command to perform the CD-test, but ...

I xtcsd can only be used as postestimation command
I xtcd is slow in larger datasets and reports the wrong number of joint

observations
I xtcd2 assumes mean-zero variables (residuals) and only takes a single

variable at the time
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Conclusion
This slide is redundant, yet somehow essential

Introduced 3 commands to test for correlation over time: xtqptest,
xthrtest and xtistest

... and two to test for correlation between panel units: pwcorrf and
xtcdf

They are more convenient/flexible/efficient than existing commands

More info can be found in the Econometrics papers
I xtqptest, xthrtest: Born and Breitung (2016)
I xtistest: Inoue and Solon (2006)
I xtcdf: Pesaran (2004)

Any questions?
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Bonus slide: send to smartphone
sendtoslack command in Stata
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Bonus slide: send to smartphone
Slack app on smartphone
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