
Multilevel and Mixed Models 
Stephen Vaisey, Ph.D. 

Upcoming Seminar: 
May 5-6, 2017, Los Angeles, California



11/27/16&

2&

What&are&MLMs?&

Most&broadly,&they&are&models&that&es*mate&
parameters&from&data&with:&
•  mul*ple&observa*ons&from&the&same&group&
(e.g.,&students&in&classes)&

•  repeated&observa*ons&from&the&same&person&
– some*mes&called&panel&data&or&longitudinal&data&
– not&the&primary&focus&here&but&very%similar&
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Why&Use&Mul*level&Models?&

•  avoid&problems&with&basic&models&(good)&
•  ask&more&interes*ng&ques*ons&(beRer)&
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DGP&Simula*on&Logic&
set obs 5 & & &&&//&#&of&clusters&
gen u = rnormal(0,1) &&&//&the&different&μ&values&
expand 10 & & &&&//&how&many&“people”&per&cluster&
gen y = u + rnormal(0,1) //&observed&variable&&
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ij j ijy α µ ε= + +
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α+μ1+ε21& α+μ1+εi1&
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Different&nota*ons,&same&idea&
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Main&Point&

Because&the&observa*ons&are&not&independent,&
using&only&a&single&error&term&(εi)&is&not&jus*fied.&
The&errors&of&the&individual&observa*ons&may&be&
correlated,&viola*ng&a&core&assump*on&of&OLS&

regression.&
&

However,&if&that’s&your&only&concern,&that&can&be&
dealt&with&using&clustered&SEs.&
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Example:&
Life&Sa*sfac*on&in&Europe&
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Data&

200&person&per&country&subsample&of&2014&ESS&
(for&faster&es*ma*on)&
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Two&paths&to&the&same&variance:&
(1)&all&at&the&country&level&
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Two&paths&to&the&same&variance:&
(2)&all&at&the&individual&level&
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Yes,&this&goes&
outside&the&0U10&

range&because&it’s&a&
simula*on&
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α+μ1&

α+μ1+ε11&

α%

α+μ1+ε21&

Easier&to&visualize&in&a&
household&design&
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All&variance&at&the&household&level&
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No&variance&at&the&household&level&
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(As&usual)&a&mix&of&both&
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Ireland
Denmark

Useful&u*li*es 

We&use&xtset&to&tell&Stata&that&our&dataset&is&
clustered&(although&this&is&not&really&necessary&for&most&
analyses)&

&
We&use&xtsum&to&ask&for&descrip*ve&sta*s*cs&
about&our&variables&
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NOTE:&the&grand&mean&(here&6.784)&is&added&back&to&the&within&
es*mates&to&make&the&numbers&comparable.&

Intraclass&Correla*on&(ρ)&
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Es*ma*ng&in&Stata&

We&have&a&couple&of&op*ons:&
•  xtreg&is&easy&but&can’t&do&a&lot&
•  mixed&is&more&complicated&and&more&flexible&
– called&xtmixed&in&earlier&versions&of&Stata&
– a&few&userUwriRen&postes*ma*on&commands&
work&only&aoer&xtmixed&(which&s*ll&works)&
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We&can&say&something&like:&“17%&of&the&variance&in&life&
sa*sfac*on&is&at&the&country&level.”&

&
This&is&why&these&are&called&&

variance(components(models.(
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Geqng&the&individual&es*mates&
predict&u,&reffects & & &//&get&the&values&
egen&one&=&tag(country) & &//&pick&one&case&per&country&
sort&u & & & & &&
list&country&u&if&one,&clean&noobs&
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