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C«mx.“:

B.1 Poisson model via Proc NLMIXED
proc nlmixed data=claimsl;

parms b0=0;

eta=b0;

lambda = exp(eta);

model clm freg~poisson (lambda) ;

estimate 'lambda' lambda;

title 'Poisson model via Proc NLMIXED';
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run;

2 Negative binomial model via Proc NLMIXED
proc nlmixed data=claimsl;

parms b 0=0 ;

eta = b 0;

mu = exp(eta);

y = clm freq;

loglike = (lgamma(y + (1/k)) - lgamma(y + 1) -
lgamma (1/k) + y*log(k*mu) - (y + (1/k))*log(l + k*mu));
model y ~ general (loglike);

predict mu out=outl (keep=clm freq pre);

contrast 'k = 0' k - 0;

estimate 'exp(b 0)' exp(b 0);

estimate 'mean' mu;

estimate 'k' k;

estimate 'variance' mu + k*mu**2;

title 'Negative Binomial model via Proc NLMIXED';
run;

C.1 ZIP via proc Nlmixed

proc nlmixed data=claimsl;

parms p 0=0.57 bll 0=0.5;

bounds 0<p 0<1;

eta = bll 0;

lambda = exp(eta);

y = clm_freq;

if y=0 then loglike = log(p 0 + (1 - p 0)*exp(-lambda));
else loglike = log(l - p 0) + y*log(lambda) - lambda -
lgamma (y + 1);

model y ~ general (loglike);

contrast 'p 0 - 0' p 0 - 0y

estimate "p 0" p O;

estimate "Expected zeros=exp (-lambda)" exp (-lambda) ;
estimate 'Conditional Poisson Mean (lambda)' lambda;
estimate 'ZIP Mean (l-p 0)*lambda' (1 - p 0)*lambda;
estimate 'ZIP Var (l-p 0)*lambda* (1+lambda- (1-
p_0)*lambda) '

(1 - p O0)*lambda* (1 + lambda - (1 - p 0)*lambda);
estimate 'theta=p 0/(1-p 0)' p 0/(1 - p 0);

predict p 0 out=pred zi (keep=pred);

predict lambda out=pred(keep=clm freq pred);

predict (1 - p 0)*lambda out=outl (keep=clm freq pred);
title 'Zero-Inflated Poisson (ZIP) distribution';

run;
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C.2 ZINB via Proc Nlmixed

proc nlmixed data=claimsl;

PARMS a0 = 0 b0 = 0;

zpart= a0;

infprob= 1/ (l+exp (zpart)) ;

eta nb= b0;

mean = exp(eta nb);

p0 = infprob+ (1l-infprob) *exp (-
(clm_freq+(l/k))*log(1+k*mean));

p_else = (l-infprob) *exp (lgamma (clm freg+(1l/k)) -
lgamma (clm freg+l) -

lgamma (1/k)+clm freg*log (k*mean) -
(clm_freq+(1/k))*log(1+k*mean));

if clm freq = 0 then loglike = log(pO0);

else loglike = log(p else);

model clm freg~ general (loglike);

estimate "Estimated proportion of 'extra' zeros (theta)"
infprob;

estimate 'Estimated Conditional Poisson Mean (mean)'
mean;

estimate 'ZINB Mean (l-infprob) *mean' (l-infprob) *mean;
estimate 'ZINB Var (1-
infprob) *mean* (1+ (mean*infprob)) ' (1-

nfprob) *mean* (1+ (mean*infprob)) ;

title 'Zero-inflated Negative Binomial ZINB
Distribution';

run;

D.1 Poisson SAS code:

proc nlmixed data=claims2;
parms a0= 0 al=0 ;
eta=al+al*po;

lambda= exp (eta);

model clm freg~poisson (lambda) ;
estimate 'eta' eta;

estimate 'lambda' lambda;
title'poisson regression';

run;

D.2 Negative Binomial regression SAS code:
proc nlmixed data= claims2;

parms a0= 0 al =0;

linpinfl= alO+al*po;

lambda =exp (linpinfl);
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II = lgamma(clm_freq+(1/k))—lgamma(clm_freq+1)—
lgamma (1/k) +clm freg*log(k*lambda) -

(clm freg+(1l/k))*log(l+k*lambda);

model clm freg~general (II);

predict mu out=outl (keep=clm freq pre);
contrast 'k = 0' k - 0;

estimate 'linpinfl'linpinfl;

estimate 'mean'exp (linpinfl) ;

estimate 'k' k;

estimate 'variance' lambda+ k*lambda**2;

title 'Negative Binomial model via Proc NLMIXED';
run;

D.3 ZIP regression SAS code:

proc nlmixed data=claims2;

parms a0= 0 al= 0 b0= 0.5 bl=0 ;

linpinfl= alO+al*po;

eta= bO0+bl*po;

lambda= exp (eta);

infprob= 1/ (l+exp (linpinfl));

if clm freqg =0 then ll=log(infprob+ (l1-infprob) *exp (-
lambda)) ;

else 11= log((l-infprob))+clm freg*log (lambda) -
lgamma (clm_freqg+l)-lambda;

model clm freqg ~general (11);

ESTIMATE 'infprob 1/ (l+exp(linpinfl))"

1/ (1+exp (linpinfl)) ;

estimate 'Conditional Poisson Mean (lambda)' lambda;
estimate 'ZIP Mean (l-infprob)*lambda' (1 -
infprob) *lambda;

estimate 'ZIP Var (l-infprob) *lambda* (1+lambda- (1-
infprob) *lambda) '

(1 - infprob) *lambda* (1 + lambda - (1 -

infprob) *lambda) ;

title'ZIP via nlmixed';

run;

D.4 ZINB regression SAS code:
proc nlmixed data=claims2;

parms a0=0 al=0 b0=0 bl= 0;
linpinfl=al+al*po;

infprob = 1/ (l+exp (linpinfl));

eta nb =b0+bl*po;

lambda= exp(eta nb);

PE
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p0 =infprob+ (1-infprob) *exp (-
(clm_freq+(l/k))*log(1+k*lambda));

p_else =(l-infprob) *exp (lgamma (clm freg+(1l/k))-

lgamma (clm freg+l)-lgamma (1/k)+clm freg*log(k*lambda) -
(clm freg+(1l/k))*log(l+k*lambda)) ;

if clm freqg =0 then loglike= log(p0); else loglike
=log(p_else);

model clm freg~general (loglike);

ESTIMATE 'infprob' 1/ (l+exp(linpinfl));

estimate "Estimated proportion of 'extra' zeros (theta)"
infprob;

estimate 'Estimated Conditional Poisson Mean (lambda)'
lambda;

estimate 'ZINB Mean (l-infprob) *lambda' (1-

infprob) *lambda;

estimate 'ZINB Var (1-

infprob) *lambda* (1+ (lambda*infprob)) ' (1-

infprob) *lambda* (1+ (lambda*infprob)) ;

title'ZINB VIA NLMIXED';

run;
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