Stata19 whitepapers

mixed - 00000000 0O OO0 O

nixed 0000000000000 (linear mixed-effects models) 000000000000 OOOOO

1. 0000ggoggg
2.200000 Example 1
Example 2
3. 0000dn Example 3
4. REMLOOO
5.300000 FExample 4
6. 000000000000 Example 5
7. 00o0o0ogoogod Example 6
8. 0dOoooonogno Example 7
9. 000o0ooooogog Example 8
Example 9
10. 0000000 Example 10
Example 11
11. 0000doo
12.. 00000O0O Example 12
13. 000goog Example 13
Example 14
ggd

1. 00000000

0000000 (mixed models) 000000 (fixed effects) 00000 (random effects) 0000000
ggboooobooboboobooboobbooboo

y=XB+Zu+e (1)

gboooooooobooooboboooooooodobooooboin0 eobOOobOOobOOoOoOOO
00000 ZuwOOOOOOOOOOOOOODOOODODOOOOO

© Copyright MathOOO 00O (© Copyright StataCorp LP (used with permission)



Stata19 whitepapers

yOnx10O00O0O0O
XOO0OOO o000 nxpOO0ODODO/00000
Z00O00OOuwOOOOnxgqODOOOO/0000O

O00000Onx 10000000 ed00O0ODODODOOOO U?RDDDDDDDDDDDDDDDDD
gooogo

() D0O00O00O0D0 XgUoOOoUoOo OLSO0O00O0DOO0O00O0DD0O0DO0D0O0oOooOooooooO (o
0000000 Zu+e000000wl0O0O00O000 GUUOOOOO e000O00O0OOOOOOOQ

oo
u G 0
vt =[5 o]
Oo0o0b00o0ooobo0ob0ob0wdbDO0ooOoooooooooboobOooooboooooooobooon

0000 (variance components) 0000000 GOOOODODOOODODOODODODOOODOOODOOOOOO
gobobooon U?D ROODODODODOOOOOODOODOOODOODOODOOO

000000 X0 ZOooooOoOoooooooooooooooooooooooooooooooooo
oooboooooboobooooooooooooobo0ooooooooboooooooooDooooDbboOooobooOoOoo
O0o0o0oo0o00ooO000bo0o000ooO000boO00000O00000O0000 GO ROODOOO
ooooooooocooboooboooobooooo

gogoboboooooobooobobobdooobboooobbooobobboobbbooobboooobo
000000000D0000000000 (ML: maximum likelihood) 00000000 (REML: restricted
maximum-likelihood) 000000000000 mixed0OOOOO0ODOOOOOOO

nO0O000oooga MDDDDDDDDDDDDDDDDDDDDDDDDDDD(l)DD
Yj:Xj,B+Zjuj+€ja jzl,,M (2)

0000000000000 000y,;, 00000 jO00000 yOOOOOOOOOOODOOX;,e;000
000000000000 0000w,000000000000000 X00000000 ¢x10000
0MDOOOOODOOOOO0OOO0O0000000 Z;,00000 ;0000000000 n;x¢000000
00000000 j0000000000000 00000000 (I)o00000D0OD0OD0ODDDDDD
god

Z, 0 .. 0 .
0 Z, --- O 1

Z=|. . . Sy ou=| 1] G=Iy®Y R=Iy®A (3)
0 0 - Zy unm

000 ADDOOD 100000000000®0 KroneckerJOOOOOOO

0000 (2) 0 Laird and Ware (1982) 0000000000000 O0ODOO0OD 20000000000
glooooooooooobooOooooOooooo0OooDooooOooooDoOoooboboooobooDboooo
gooboo00ooo0o0ooOoOoO0O0ooOoO0O0OoOo0oUOU0DOCD 20000000DOO00ODODODO0ODOOOO
goooooobooboooobobooboobboobdobbooobooboobbooboobboob g
gboobobobooooooboobobobooboooobog



Stata19 whitepapers

000000000000 000000000O00@)UUDUDLDODODO0O0O0 200000 (two-level
model) 00 000D0DDO0O0O0OOD j0D0D0D0+00000000000 y,000000000000
ooloooooooooooooobo 2000000000000 OOOOOOOOOO0OOOOO0OO0O0 3
goooooooooooooo1o0ooooooOoODO 2000000000 3000000000000
oooo

0000000000000 00D000000000000DO0O0D0DO0OO00O0ODOO0OO0OD @)oo
000 A=I00000000000000000000 2000000000000

2.200000

000 (2)00000000000000000000100000000000000O00O0O0O0OOD
oooLsooooooooooono

> Example 1
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. use https://www.stata-press.com/data/r19/pig.dta *!

(Longitudinal analysis of pig weights)
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. list id week weight if id == 1 *2
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*1'0000000File > Example Datasets > Stata 19 manual datasets 0 0 O O Multilevel Mixed-Effects Reference Manual
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*20000000 Data i Describe data 1> List data



Stata19 whitepapers

id=100 100000CCCO0O0O0O0OCOOOOOO0OOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0

. twoway connected weight week if id<=10, connect(L) *3
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*30000000 Graphics > Twoway graph (scatter, line, etc.)



Stata19 whitepapers

e Statistics > Multilevel mixed-effects models > Linear regression O O O
e Model O O: Estimation method: Maximum likelihood OO0 OO OO
Fixed-effects model: Dependent variable: weight

Independent variables: week
Random-effects model: Create. ..

B mixed - Multilevel mixed-effects linear regression

Model by/iffin Weights SE/Robust Reporting EM options Maximization

Estimation method

© Maximum likelihood

Fixed-effects model

Dependent variable: Independent vanables:
weight e week
(] suppress constant term

Random-effects model

Random-effects equations:

Create...
Edit

Disable

Enable
Press “Create” to define an equation

Options
(] Compute degrees of freedom

Residual
(] Residuals
Type iriab
Independent
al Al Wi 5 Constraints on fixed effects
w Manage...
L.

() Restricted maximum likelihood (REML)

01 mixedJOOOO- Model 0O
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e Equation 100000 : Level variable for equation: id

EE Equation 1 x

Level variable for equation:
id v

Random coefficients

© Independent variables
"j Crossed-effects factor vanable 7

Variance-covariance structure of the random effects

independent hd
[ ) Suppress constant term from the random-effects equation

[ Frequency weights:

() sampling weights:

c

0 2 Equation 100000 -00000O0O0

.EmixedBweightEweekd| |@id:
PerformingBEMEoptimizationt. ..
Performing@gradientibasediloptimization:
Iterationi0:EELogElikelihoodE= E1014.9268

Iteration®l:BRLogllikelihoodl= 21014.9268

ComputingBstandardEerrorsH. . .

MiXede'F'FeCtSMLr‘egr‘essionhlhu-u-||-||-||-||-||-J|-n-n-nA||~||~||-||-||-||.||.||-||-||-||.||Jumbe|"O'FObS= ?
GroupBvariable: id Number&ZofRigroupsl= B
|‘||‘||.||.||?||?||?H?H?|\.||.||.||.||.||.||.||.||.||.||.||.||.||.||.||.||.||.||‘||‘||‘||.||.||?||?||?||?H?H?|\.||.||.||.||.||.||.||.||.||.||~||~||~|\)bsper‘gr‘oup:

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 3 2 2 3 3 3 3 B B B B M g S B B2 B3 B2 B2 B2 B2
19
25337.49
?= [0 .0000

353 2 3 2 B3 3 3 2 1 3 3 3t 3l 3 R 3 = Y
WaldBchi2 (1)l
LogilikelihoodB= 1014.9268 ProbE>Echi2BE
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PEEREREweight |ECoefficientEEStd.Berr.FRRRREZERREP> |z | EERER[ 95%Econt.Binterval ]

Eweek |EEE6.209896RRR . 0390124159 . 18R EE0 . 00ORERER6 . 133433ERER6 . 286359
_cons |ERE19.35561RER. 5974059CEER32 . 40RRE0 . 000REREER18 . 1847 2R ERE20 . 52651

BERandomBleffectsBparameters |BEEREstimatelRREStd.Eerr.ERERRR[95%conf.Binterval]

id:@Identity
PRRRRERRERRRRRRERERVar (_cons) |ERE14.81751FRR3. 124226 RRRERES . 801716FRRR22 . 40002

[EIE]

EERvar(Residual) |EEE4.383264CRR. 3163348RERREER3 . 805112 RRERS . 04926

LREtestRvs.BlinearBmodel: chibar2(01)B= 472.65 Prob@>=kichibar2l= ©.0000
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