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PROC NLMIXED

NLMIXED

nonlinear mixed models
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adaptive Gaussian quadrature
first-order Taylor series approximation

dual quasi-Newton algorithm.




Draper and Smith(1981)

Lindstrom and Bates (1990), Pinheiro and Bates (1995)
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SAS

proc nlmxed d ;
parns b1=190 b2=700 b3=350 s2u=1000 s2e=60;
num = bl+ul;
ex = exp(-(day-b2)/b3);
den = 1 + ex;
nodel y ~ normal (n den, s2e);
random ul ~ nor (0, s2u) subject=tree;

SAS
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SAS
* Fit Statistics

e Parameter Estimates

(8
2 ) Beitler and Landis(1985)

x;|u; ~ Binomial (n;, p; )




SAS

proc nl m xed dat a=i nfection;
parns betaO=-1 betal=1 s2u=2;
eta = beta0 + betal*t + u;
expeta = exp(eta);
p = expetal (1l+expeta);
nodel x ~ binom al (n,p);
random u ~ nornmal (0, s2u) subj ect=clini c;
predi ct eta out=eta;

estimate '1/ beta/l‘lv/ b:a%;\

run;
n jj
1B 4

SAS

? Additional Estimate
ESTIMATE

Standard
Parameter Estimate g gel g DF t Value Pr > |t]
betal -1.1974 0.5561 7 -2.15 0.0683

betal 9/738 300 7 1.46 0.F436

»
1/0.7385=1.3542, 0.3004/C.73852=0.5509

Standard
DF¥ t Value Pr > |t]




SAS

Parameter Alpha Lower Upper

betal 0.05 -2.5123 0.1175
betal 0.05 0.02806 1.4488

1/0.02806=12.4069# 2.6569
1/1.4488=0.6923# 0.05146

Label Lower Upper

1/betal - 0.05146 2.6569

(
Pinheiro and Bates(1995)
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SAS

proc nl m xed dat a=t heoph;
parns betal=-3.22 beta2=0.47 beta3=-2.45

S2b1$GTQ3‘QQ1359:§%9§§QE§E§?:0'5;
cl exp(betal + b1x>\\

ka = exp(beta2 + b2)s—
ke = exp(beta3);
pred = dose*ke* xp(-ke*tinme)-exp(ka*tine))

nodel J: ormal (pred,s2); v v

A
random bl b2 ~ normal ([0, 0], [s2bl, cbl2, s2b2])
subj ect =subj ect;




MODEL

normal (m v)
bi nary(p)

bi nom al (n, p)
gamma( a, b)

negbi n(n, p)
poi sson( M m
general (1) PROGRAMMING

Dr.Wolfinger

« NONMEM
METHOD=FIRO

« GENMOD(GEE)
Subject-specific(NLMIXED)
Population-avaraged(GEE)

e MIXED repeated




- grid ex. parns -10 to 10 by 5;

Dr.Wolfinger
I

(GCOV, XCOV

(LI NESEARCH= , UPD=
?

BOUNDS
ex. bounds 0 <= al-a9 x <=1, bl-bl0 y>=0;

b1,b2,b3
g o @0ogsll s12 sI3gh
&b, <~ NGE05.¢s21 s22 s23i-
&by 0831 s32 sy
s21=1s12,s23=532,s31=¢13,s32=5s23

random bl b2 b3 ~ normal ([0, 0, 0],
[s11, s21,s22,s31,s32,s33]) subject=person
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(nlmm801..sas)

PROGRAMMING
(CLASS
ESTIMATE

if (group=1) then eta
el se eta

NLINMIX

al phal + betal*l ogtstd + e;
al pha2 + beta2*l ogtstd + e;

estimate ‘al phal-al pha2’ al phal-al pha2

estimate ‘betal-beta2’

PREDICT

bet al- bet a2;
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» Davidian, M. and Giltinan, D.M. (1995)
Nonlinear Model for repeated Measurement Data,
New Y ork: Chapman & Hall.

* Vonesh, E.F. and Chinchihill, V.M. (1997)
Linear and Nonlinear Models for the Analysis of
Repeated Measurements,

New York: Marcel Dekker.

» Agresti, Booth, Hobert, Caffo

http: /mwww.stat.ufl.edu/~aa/
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* Nonlinear Mixed Model Biometrika

12



