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Supplementary Material: SAS Procedure NLMIXED Code

A Sample PROC NLMIXED Code

/*

Analyses for the epilepsy Data
treatment 0= placebo

treatment 1= treatment
y=nseizw

time=studyweek

*/

/*(P--) Model =/

proc nlmixed data=epilepsy qpoints=20;

title ’Univariate analyse’;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1;
if (trt = 0) then eta = int0 + slopeO*time;
else if (trt = 1) then eta = intl + slopelxtime;
lambda = exp(eta);
loglik=-lambda+y*eta-log(fact(y));

model y~ general(loglik);

estimate ’difference in slope’ slopel-slopeO;
estimate ’ratio of slopes’ slopel/slopeO0;
predict exp(-lambda) out=P;

run;

/*Average predicted probability of zeros*/
proc means data=P;
var pred;

run;



/*ZI(P--) Model */
proc nlmixed data=epilepsy qpoints=20;
title ’Univariate analyse’;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1 a0=0 al=0;

eta_prob = a0+ al*time ;

p_0 = exp(eta_prob) / (1 + exp(eta_prob));

if (trt = 0) then eta = int0 + slopeO*time;

else if (trt = 1) then eta = intl + slopel*time;
lambda = exp(eta);

if y = 0 then loglik = log(p_0 + (1 - p_0) * exp(-lambda));

else loglik = log(l - p_0) + y * log(lambda)- lambda
model y~ general(loglik);

estimate ’difference in slope’ slopel-slopeO;
estimate ’ratio of slopes’ slopel/slopeO;

predict p_0 +(1-p_0)*exp(-lambda) out=ZIP;

run;

/*Average predicted probability of zeros*/
proc means data=ZIP;
var pred;

run;

/*(PN-) Model */

proc nlmixed data=epilepsy qpoints=20;

title ’Poisson-normal met general likelihood’;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1 sigma=1;
if (trt = 0) then eta = int0 + b + slopeO*time;

else if (trt = 1) then eta = intl + b + slopel*time;
lambda = exp(eta);
loglik=-lambda+nseizw*eta-log(fact(y));

model nseizw ~ general(loglik);

random b ~ normal(0,sigma**2) subject = id;

estimate ’difference in slope’ slopel-slopeO;
estimate ’ratio of slopes’ slopel/slopeO;

predict exp(-lambda) out=PN;

run;

/*Average predicted probability of zerosx/
proc means data=PN;
var pred;

run;

/*ZI(PN-) Modelx/

- lgamma(y+1);



proc nlmixed data=epilepsy qpoints=20;

title ’Poisson-normal met general likelihood’;

parms int0=0.8179 slope0=-0.014 int1=0.647 slopel=-0.012 d11=0.98
rho=0 d22=1.10 a0=-3 al=0.1;

eta_prob = a0+ alxtime+b2 ;

p_0 = exp(eta_prob) / (1 + exp(eta_prob));

if (trt = 0) then eta = int0 + bl + slopeOxtime;

else if (trt = 1) then eta = intl + bl + slopelx*time;

lambda = exp(eta);

if y = 0 then loglik = log(p_0 + (1 - p_0) * exp(-lambda));

else loglik = log(l - p_0) + y * log(lambda) - lambda - log(fact(y));

random bl b2 ~ normal([0,0], [d11**2,rho*d11*d22,d22%*2]) subject = id;

model y ~ general(loglik);

estimate ’difference in slope’ slopel-slopeO;

estimate ’ratio of slopes’ slopel/slopeO;

predict p_0+(1-p_0)*exp(-lambda) out=ZIPN;

run;

/*Average predicted probability of zeros*/
proc means data=ZIPN;
var pred;

run;

/*(P-G) Modelx/

proc nlmixed data=epilepsy gpoints=20;

title ’Poisson-gamma == negative-binomial - alpha*beta=1’;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1 alpha=2;

if (trt = 0) then eta = int0 + slopeO*time;

else if (trt = 1) then eta = intl + slopel*time;

lambda = exp(eta);

beta=1/alpha;

loglik=1gamma(alpha+y)-lgamma(alpha)+y*log(beta)-(y+alpha)*log(l+beta*lambda)
+y*eta-lgamma(y+1);

model y ~ general(loglik);

estimate ’difference in slope’ slopel-slopeO;

estimate ’ratio of slopes’ slopel/slopeO;

estimate ’beta=1/alpha’ 1/alpha;

predict (1/(1l+lambda/beta))**beta out=PG;

run;

/*Average predicted probability of zerosx/
proc means data=PG;
var pred;



run;

/*ZI(P-G) Modelx/

proc nlmixed data=epilepsy qpoints=20;

title ’Poisson-gamma == negative-binomial - alphaxbeta=1’;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1 alpha=0.05 a0=-1 al=0.1;
if (trt = 0) then eta = int0 + slopeO*time;

else if (trt = 1) then eta = intl + slopel*time;

lambda = exp(eta);

eta_prob=al+al*time;

p_O=exp(eta_prob)/(1l+exp(eta_prob));

m = 1/alpha;
p = 1/(1+alphaxlambda) ;
if y=0 then

11 = log(p_0+ (1-p_0)*(p**m));

else 11 = log(1-p_0) + log(gamma(m + y)) - log(gamma(y + 1))
- log(gamma(m)) + m*log(p) + y*log(l-p);

model y ~ general(1ll);

estimate ’difference in slope’ slopel-slopeO;

estimate ’ratio of slopes’ slopel/slopeO;

estimate ’beta=1/alpha’ 1/alpha;

predict p_0 +(1-p_0)*(1/(1+lambda/alpha))**alpha out=ZIPG ;

run;

/*Average predicted probability of zerosx/
proc means data=ZIPG;
var pred;

run;

/*(PNG) Modelx/

proc nlmixed data=epilepsy qpoints=20;

parms int0=0.5 slope0=-0.1 intl=1 slopel=0.1 sigma=1 alpha=1 ;

if (trt = 0) then eta = int0 + b + slopeO*time;

else if (trt = 1) then eta = intl + b + slopel*time;

lambda = exp(eta);

beta=1/alpha;

loglik=1gamma(alpha+y)-lgamma(alpha)+y*log(beta)-(y+alpha)*log(l+beta*lambda)
+y*eta-lgamma (y+1);

random b ~ normal(0,sigma**2) subject = id ;

model y~ general(loglik);

estimate ’difference in slope’ slopel-slopeO;

estimate ’ratio of slopes’ slopel/slope0;

estimate ’beta=1/alpha’ 1/alpha;



predict (1/(1+lambda/alpha))**alpha out=PNG;

run;

/*Average predicted probability of zerosx/
proc means data=PNG;
var pred;

run;

/*ZI(PNG) Modelx/

proc nlmixed data=epilepsy qpoints=20;

title ’Poisson-combined - alphax*beta=1’;

parms intO= 0.8511 slope0=-0.01048 int1=0.8165 slopel=-0.008 alpha=0.2937
d11=1.0810 rho=0 d22=3.19 a0=-1.78 al=0.052;

if (trt = 0) then eta = int0 + bl + slopeOxtime;

else if (trt = 1) then eta = intl + bl + slopelxtime;

lambda = exp(eta);

eta_prob = aO+al*time+b2 ;

p_O=exp(eta_prob)/(1+exp(eta_prob));

m = 1/alpha;
p = 1/(1+alpha*lambda) ;
if y=0 then

11 = log(p_0 + (1-p_0)*(p**m));
else 11 = log(1-p_0) + log(gamma(m + y)) - log(gamma(y + 1))
- log(gamma(m)) + m*log(p) + y*log(l-p);
model y ~ general(ll);
random bl b2 ~ normal([0,0], [d11**2,rho*xd11%d22,d22%*2]) subject = id;
estimate ’difference in slope’ slopel-slopeO;
estimate ’ratio of slopes’ slopel/slope0;
estimate ’beta=1/alpha’ 1/alpha;
predict p_O0+(1-p_0)*(1/(1+lambda/m))**m out=ZIPNG;

run;

/*Average predicted probability of zeros*/
proc means data=ZIPNG;
var pred;

run;



