
############ NPMR:  Gaussi an ker nel  f i t t i ng ################# 
# y i s  a vect or  of  s i ngl e r esponse var i abl e 
# x i s  a mat r i x  of  pr edi ct or s;  must  be same number  of  x ' s  and y ' s ( di m( x) [ 1]  = 
l engt h( y) )  
# wi t h j ust  one pr edi ct or ,  x  can be a vect or   
# t ol er ance i s  a vect or  of  t he ker nel s '  Gaussi an SDs;  must  be same as t he number  
of  pr edi ct or s ( l engt h( t ol er ance)  = di m( x) [ 2] )  
 
# Funct i on set upDi st . ker nel Gauss 
# Cal cul at es t he di st ance mat r i x  f or  each pr edi ct or .  For  a s i ngl e pr edi ct or ,  
di st ances ar e i n a NxN mat r i x ,  wher e 
# N i s t he number  r ecor ds ( number  of  dat a poi nt s) .  The f unct i on out er  cr eat es 
t hi s mat r i x  i n one st ep.  
# The compl et e set  of  di st ance mat r i ces ( one per  pr edi ct or )  ar e r et ur ned as a 3D 
ar r ay 
 
set upDi st . ker nel Gauss=f unct i on( x)  
{  
 pr edi ct or s=di m( x) [ 2]  
 i f ( i s . nul l ( pr edi ct or s) )  pr edi ct or s=1 
  
 r ecor ds=di m( x) [ 1]  
 i f ( pr edi ct or s==1)  r ecor ds=l engt h( x)  
   
 # Decl ar e bl ank 3D ar r ay 
 di st mat r i x=ar r ay( di m=c( pr edi ct or s, r ecor ds, r ecor ds) )  
  
 # Use out er  t o cr eat e one di st ance mat r i x  f or  each pr edi ct or  
 i f ( pr edi ct or s==1)  di st mat r i x [ 1, , ] =out er ( x, x, " - " )  
 el se f or ( i  i n 1: pr edi ct or s)  di st mat r i x [ i , , ] =out er ( x[ , i ] , x [ , i ] , " - " )  
   
 r et ur n( di st mat r i x)  
}  
 
 
# Funct i on ker nel Gauss 
# Cal cul at es a Gaussi an ker nel  f or  a s i ngl e r esponse var i abl e y,  gi ven 
t ol er ances f or  each Gaussi an and a mat r i x  of  di st ances ( one f or  each pr edi ct or ,  
as cr eat ed 
# by t he f unct i on set upDi st . ker nel Gauss) .  The wei ght i ngs f r om each pr edi ct or  ar e 
mul t i pl ed t oget her  t o pr oduce t he t ot al  wei ght ,  as i n McCune' s NPMR 
 
ker nel Gauss=f unct i on( y, t ol er ance, di st mat r i x , el i msel f =TRUE)  
{  
 pr edi ct or s=l engt h( t ol er ance)  
 r ecor ds=l engt h( y)  
  
 f or ( i  i n 1: pr edi ct or s)   
  {  
   wt =dnor m( di st mat r i x [ i , , ] , mean=0, sd=t ol er ance[ i ] )     # Gaussi an wei ght i ngs 
cal cul at ed f r om di st ance mat r i x  f or  one pr edi ct or  
   i f ( el i msel f )  di ag( wt ) =0                             # Di agonal  set  t o zer o so 
pr edi ct i on at  a poi nt  does not  use t hat  poi nt  
    
   i f ( i ==1)  t ot al wt =wt  
   el se t ot al wt =t ot al wt * wt                              # Thi s i s  t ot al  wei ght ,  
pr oduct  of  wei ght i ngs f r om each pr edi ct or   
  }  
 
 y . By. Wt Pr oduct =t ( appl y( t ot al wt , 1, vect Mul t , v2=y) )       # Uses R f unct i on appl y 
and my f unct i on vect Mul t  ( at  bot t om)  t o mul t i pl y  
                                                       # r esponse y by each r ow 
of  Gaussi an wei ght s 
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 pr edi ct i on=r owSums( y. By. Wt Pr oduct ) / r owSums( t ot al wt )    # Thi s i s  eq.  3 i n McCune 
paper  
    
 r et ur n( pr edi ct i on)  
}  
 
 
# Funct i on l l i ke. NPMR.  Li kel i hood:  pr obabi l i t y  of  obser vi ng t he r esponse' s y 
gi ven t he pr edi ct i on f r om t he NPMR ker nel .   
# Thr ee opt i ons al l owed her e:  Poi sson,  negat i ve bi nomi al ,  and Gaussi an.   
# Par amet er s ar e t he t ol er ances of  t he ker nel ;  f unct i on ker nel Gauss i s  
cal cul at ed usi ng t hese par amet er s and t he di st ance mat r i x ,  
# passed as t he ar gument  di st .  The negat i ve bi nomi al  and nor mal  r equi r e an 
addi t i onal  par amet er ,  cal l ed k her e,  passed as t he f i nal  par amet er .   
# k ser ves as t he c l umpi ng par amet er  of  t he negat i ve bi nomi al  or  t he st andar d 
devi at i on of  t he Gaussi an 
 
# Ot her  l i kel i hood f unct i ons coul d be handl ed.  
 
# cur r ent  opt i ons f or  ar gument  l i nk ar e " poi sson" ,  " negbi nom" ,  " bi nom" ,  and 
" nor mal "  
 
l l i ke. NPMR=f unct i on( par am, y, di st , l i nk=" poi sson" )  
{  
 nopar am=l engt h( par am)  
  
 i f ( l i nk==" poi sson"  |  l i nk==" bi nom" )  t ol er ance=par am 
 el se 
  {  
   t ol er ance=par am[ - nopar am]  
   k=par am[ nopar am]  
  }  
  
 i f ( l engt h( par am[ par am<=0] ) >0)  r et ur n( - I nf )                                      
# Avoi d negat i ve par amet er s,  whi ch cr ash l i kel i hood 
  
 pr ed=ker nel Gauss( y=y, t ol er ance=t ol er ance, di st mat r i x=di st )                       
# Cal cul at e ker nel  gi ven di st mat r i x  and t ol er ances 
  
 i f ( l i nk==" bi nom"  & ( l engt h( pr ed[ pr ed>=1] ) >0 |  l engt h( pr ed[ pr ed<=0] ) >0) )  
r et ur n( - I nf )  
  
 i f ( l i nk==" poi sson" )  l l i ke=dpoi s( y, l ambda=pr ed, l og=T)  
 el se i f ( l i nk==" bi nom" )  l l i ke=dbi nom( y, s i ze=1, pr ob=pr ed, l og=T)   # Cal cul at e l og-
l i kel i hood wi t h R' s densi t y f unct i ons 
 el se i f ( l i nk==" negbi nom" )  l l i ke=dnbi nom( y, mu=pr ed, s i ze=k, l og=T)   # Cal cul at e 
l og- l i kel i hood wi t h R' s densi t y f unct i ons 
 el se i f ( l i nk==" nor mal " )  l l i ke=dnor m( y, mean=pr ed, sd=k, l og=T)  
  
 t ot al l i ke=sum( l l i ke)                                                            
# Tot al  l og- l i k l i hood 
  
 i f ( count er %%10==1)  cat ( count er , r ound( par am, 2) , r ound( t ot al l i ke, 4) , " \ n" )          
# Out put  cur r ent  par amet er s and l i kel i hood t o scr een 
 count er <<- count er +1 
  
 r et ur n( sum( t ot al l i ke) )  
}  
 
 
# Funct i on f i t . ker nel . opt i m.  Fi nds maxi mum- l i kel i hood t ol er ances f or  t he 
mul t i pl i cat i ve Gaussi an ker nel ,  usi ng R' s f unct i on opt i m.  
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# Poi sson model  t akes onl y one par amet er  per  pr edi ct or ;  ot her s need t he ext r a 
scal e par amet er .  
 
f i t . ker nel . opt i m=f unct i on( r esponse, pr edi ct or s, st ar t , l i nkf unc=" poi sson" , f i t met hod
=" Nel der - Mead" , maxst ep=10000)  
{  
 assi gn( " count er " , 1, pos=1)                           # Cr eat i ng count er  her e 
al l ows r egul ar  out put  f r om wi t hi n l i kel i hood f unct i on 
 di st mat r i x=set upDi st . ker nel Gauss( pr edi ct or s)        # Cal cul at e di st ance mat r i x  
j ust  once at  t he st ar t  ( i t  never  changes)  
 maxdi st =appl y( di st mat r i x , 1, max)  
  
 i f ( l engt h( st ar t ) ==1)  
   
f i t =opt i mi ze( f =l l i ke. NPMR, i nt er val =c( 0, maxdi st ) , y=r esponse, di st =di st mat r i x , l i nk=
l i nkf unc, maxi mum=TRUE)  
 el se 
   
f i t =opt i m( par =st ar t , f n=l l i ke. NPMR, y=r esponse, di st =di st mat r i x , l i nk=l i nkf unc, cont r
ol =l i s t ( f nscal e=- 1, maxi t =maxst ep) , met hod=f i t met hod)  
  
 i f ( l engt h( st ar t ) ==1)  best par =f i t $maxi mum 
 el se best par =f i t $par  
  
 pr ed=ker nel Gauss( y=r esponse, t ol er ance=best par , di st =di st mat r i x)  
  
 r et ur n( l i s t ( f i t =f i t , pr edi ct i on=pr ed) )  
}  
 
 
# Funct i on l l i ke. NPMR. Gi bbs i s  t he same l i kel i hood f unct i on,  as i n l l i ke. NPMR,  
but  i t  has t o be st r uct ur ed di f f er ent l y  f or  use by t he  
# Gi bbs sampl er .  The sampl er  t est s one par amet er  at  a t i me,  and t he par amet er  
bei ng t est ed has t o be submi t t ed f i r s t  ( t hi s i s  how 
# t he f unct i on met r op1st ep wor ks) .   
 
# maxt ol er ance i s  t he maxi mum al l owed t ol er ance.  I  don' t  know whet her  t hi s 
mat t er s,  but  t ol er ance f or  a pr edi ct or  wi t h no 
# i mpact  on t he r esponse can dr i f t  of f  t o absur dl y hi gh number  
 
l l i ke. NPMR. Gi bbs=f unct i on( t est , ot her , whi cht est , y, di st , maxt ol er ance, l i nk=" bi nom" ,
k=NULL)  
{  
 i f ( whi cht est ! =" k" )  
  {  
   t ol er ance=numer i c( l engt h( ot her ) +1)  
   t ol er ance[ whi cht est ] =t est  
   t ol er ance[ - whi cht est ] =ot her  
  }  
 el se  
  {  
   k=t est  
   t ol er ance=ot her  
  }  
  
 i f ( l engt h( t ol er ance[ t ol er ance<=0] ) >0)  r et ur n( - I nf )               # Al l  
par amet er s must  be posi t i ve 
 i f ( ! i s . nul l ( k) )  i f ( k<=0)  r et ur n( - I nf )  
 i f ( l engt h( t ol er ance[ t ol er ance>maxt ol er ance] ) >0)  r et ur n( - I nf )     # Di sal l ow any 
t ol er ance above maxt ol er ance 
  
 pr ed=ker nel Gauss( y, t ol er ance, di st )  
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 i f ( l i nk==" bi nom"  & l engt h( pr ed[ pr ed>=1] ) >0)  r et ur n( - I nf )  
  
 i f ( l i nk==" poi sson" )  l l i ke=dpoi s( y, l ambda=pr ed, l og=T)  
 el se i f ( l i nk==" bi nom" )  l l i ke=dbi nom( y, s i ze=1, pr ob=pr ed, l og=T)   # Cal cul at e l og-
l i kel i hood wi t h R' s densi t y f unct i ons 
 el se i f ( l i nk==" negbi nom"  & ! i s . nul l ( k) )  l l i ke=dnbi nom( y, mu=pr ed, s i ze=k, l og=T)  
 el se i f ( l i nk==" nor mal "  & ! i s . nul l ( k) )  l l i ke=dnor m( y, mean=pr ed, sd=k, l og=T)  
  
 t ot al l i ke=sum( l l i ke)  
 i f ( i s . na( t ot al l i ke) )  r et ur n( - I nf )  
  
 r et ur n( t ot al l i ke)  
}  
 
 
# Funct i on f i t . ker nel . Gi bbs uses Gi bbs sampl er  t o gener at e post er i or  
di st r i but i ons of  t he par amet er s - -  t he Gaussi an t ol er ances 
# as wel l  as negat i ve bi nomi al  c l umpi ng par amet er  or  nor mal  SD.  The r esponse 
vect or  ( y above)  i s  passed as t he ar gument  r esponse,   
# and t he mat r i x  of  pr edi ct or s as t he ar gument  pr edi ct or s.  The l ast  3 par amet er s 
t el l  t he Gi bbs sampl er  how l ong t o r un ( st eps) ,   
# whi ch t o use ( af t er  bur n- i n) ,  and how f r equent l y pr ogr ess shoul d be pr i nt ed t o 
t he scr een ( showst ep) .  
# The pr edi ct ed ker nel  can be saved ever y so of t en t o get  conf i dence on t he 
pr edi ct i ons,  by set t i ng savest ep ( savest ep=100 means 
# save ever y 100t h st ep)  
 
# The ker nel  has t o be cal cul at ed once f or  ever y Gi bbs st ep,  f or  each par amet er .  
To save t he ker nel  at  ever y st ep adds one mor e 
# cal cul at i on.  Wi t h 3 pr edi ct or s,  t he negat i ve bi nomi al  k par amet er ,  and savi ng 
t he ker nel  at  each st ep i s  5 cal cul at i ons.  To r un 
# 4000 Gi bbs st eps t hus r equi r es 20, 000 ker nel  cal cul at i on.  Each ker nel  
cal cul at i on r equi r es a nor mal  densi t y at  ever y di st ance,  
# whi ch i s  t he squar e of  t he number  of  poi nt s i n t he dat a.   
 
# f i t . ker nel . Gi bbs st ar t s wi t h t he di st ance mat r i x .  So 
f i t . ker nel . Gi bbs. pr edi ct or s st ar t s wi t h t he pr edi ct or s t hemsel ves and cal cul at es 
# di st ance mat r i x .  
 
f i t . ker nel . Gi bbs. pr edi ct or s=f unct i on( r esponse, pr edi ct or s, st ar t , l i nkf unc=" bi nom" ,
savest ep=NULL, st eps=4500, bur ni n=500, showst ep=250)  
{  
 di st mat r i x=set upDi st . ker nel Gauss( pr edi ct or s)  
 
f i t =f i t . ker nel . Gi bbs( r esponse=r esponse, di st mat r i x=di st mat r i x , st ar t =st ar t , l i nkf un
c=l i nkf unc, savest ep=savest ep, st eps=st eps, bur ni n=bur ni n, showst ep=showst ep)  
  
 r et ur n( f i t )  
}  
 
  
f i t . ker nel . Gi bbs=f unct i on( r esponse, di st mat r i x , st ar t , l i nkf unc=" bi nom" , savest ep=NU
LL, st eps=4000, bur ni n=500, showst ep=100)  
{  
 not ol er =di m( di st mat r i x) [ 1]  
 nopar am=l engt h( st ar t )  
  
 t ol er ance=mat r i x( nr ow=st eps, ncol =not ol er )  
 t ol er ance[ 1, ] =st ar t [ 1: not ol er ]  
 accept =r ep( 0, not ol er )  
  
 k=numer i c( )  
 i f ( l i nkf unc! =" poi sson"  & l i nkf unc! =" bi nom" )  k[ 1] =st ar t [ nopar am]  
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 el se k=1 
  
 scal e=t ol er ance[ 1, ]  
 kscal e=. 5 
 accept =r ep( 0, not ol er )  
 kaccept =0 
  
 maxdi st =appl y( di st mat r i x , 1, max)  
  
 l i ke=numer i c( )  
 pr edi ct i on=mat r i x( nr ow=st eps, ncol =l engt h( r esponse) )  
  
 l i ke[ 1] =l l i ke. NPMR. Gi bbs( t ol er ance[ 1, 1] , t ol er ance[ 1, -
1] , whi cht est =1, y=r esponse, di st =di st mat r i x , l i nk=l i nkf unc, k=k[ 1] , maxt ol er ance=5* ma
xdi st )  
 cat ( " st ep 1:  " , r ound( t ol er ance[ 1, ] , 2) , r ound( k[ 1] , 3) , " - -
" , r ound( scal e, 2) , r ound( kscal e, 2) , " - - " , r ound( accept , 2) , r ound( kaccept , 2) , " - -
" , r ound( l i ke[ 1] , 1) , " \ n" )  
 
 f or ( i  i n 2: st eps)                     # Loop t hr ough t he Gi bbs sampl er  
  {  
   f or ( j  i n 1: not ol er )                 # Loop t hr ough t he t ol er ance par amet er s,  
updat i ng one at  a t i me 
    {  
     t est par am=t ol er ance[ i - 1, ]  
     i f ( j >1)  t est par am[ 1: ( j - 1) ] =t ol er ance[ i , 1: ( j - 1) ]  
      
     
met r opResul t =met r op1st ep( f unc=l l i ke. NPMR. Gi bbs, st ar t . par am=t est par am[ j ] , scal e. pa
r am=scal e[ j ] , adj ust =1. 02, t ar get =0. 25, ot her =t est par am[ - j ] , whi cht est =j ,  
                              k=k[ i -
1] , y=r esponse, di st =di st mat r i x , l i nk=l i nkf unc, maxt ol er ance=5* maxdi st )  
              # Updat e each t ol er ance par amet er        
        
     t ol er ance[ i , j ] =met r opResul t [ 1]     
     scal e[ j ] =met r opResul t [ 2]  
     accept [ j ] =accept [ j ] +met r opResul t [ 3]     # Keep t r ack of  accept ance r at e,  
whi ch wi l l  conver ge on t ar get =0. 25 
    }  
    
   i f ( l i nkf unc! =" poi sson"  & l i nkf unc! =" bi nom" )  
    {  
     met r opResul t =met r op1st ep( f unc=l l i ke. NPMR. Gi bbs, st ar t . par am=k[ i -
1] , scal e. par am=kscal e, adj ust =1. 02, t ar get =0. 25, ot her =t ol er ance[ i , ] , whi cht est =" k" ,  
                              
y=r esponse, di st =di st mat r i x , l i nk=l i nkf unc, maxt ol er ance=5* maxdi st )  
              # Updat e t he addi t i onal  par amet er ,  k  ( c l umpi ng par amet er  of  
negat i ve bi nomi al  or  nor mal  SD)  
              
     k [ i ] =met r opResul t [ 1]                 
     kscal e=met r opResul t [ 2]  
     kaccept =kaccept +met r opResul t [ 3]  
    }  
   el se k[ i ] =1 
                                      
#   br owser ( )         
   l i ke[ i ] =met r opResul t [ 4]  
   i f ( i %%showst ep==0)  cat ( " st ep" ,  i , " :  " , r ound( t ol er ance[ i , ] , 2) , r ound( k[ i ] , 3) , " -
- " , r ound( scal e, 2) , r ound( kscal e, 2) , " - - " ,  
                           r ound( accept , 2) / ( i - 1) , r ound( kaccept , 2) / ( i - 1) , " - -
" , r ound( l i ke[ i ] , 1) , " \ n" )  
                                  # out put  t o scr een ever y 
showst ep st eps 
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   i f ( ! i s . nul l ( savest ep) )  
     i f ( i %%savest ep==0)  
pr edi ct i on[ i , ] =ker nel Gauss( r esponse, t ol er ance[ i , ] , di st mat r i x)    # save pr edi ct ed 
ker nel  ever y savest ep st eps 
  }   
  
# br owser ( )  
 t ol er ance=as. mat r i x( t ol er ance[ - ( 1: bur ni n) , ] )  
 meant ol er =col Means( t ol er ance)                             # Cal cul at e var i ous 
descr i pt i ons of  t he Gi bbs chai n 
 meank=mean( k[ - ( 1: bur ni n) ] )  
  
 medi ant ol er =appl y( t ol er ance, 2, medi an)  
 medi ank=medi an( k[ - ( 1: bur ni n) ] )  
  
 CI t ol er =appl y( t ol er ance, 2, quant i l e, pr ob=c( . 025, . 975) )  
 CI k=quant i l e( k[ - ( 1: bur ni n) ] , pr ob=c( . 025, . 975) )  
  
 best =ker nel Gauss( r esponse, meant ol er , di st mat r i x)                  # Best - f i t  
ker nel ' s  pr edi ct i on 
  
 pr edi ct i on=pr edi ct i on[ - ( 1: bur ni n) , ]  
 i nc l ude=whi ch( ! i s . na( pr edi ct i on[ , 1] ) )  
 pr edi ct i on=pr edi ct i on[ i ncl ude, ]  
 l ower =appl y( pr edi ct i on, 2, quant i l e, pr ob=. 025)                     # Pr edi ct i on 
i nt er val  at  each poi nt  
 upper =appl y( pr edi ct i on, 2, quant i l e, pr ob=. 975)  
 
# br owser ( )   
 r et ur n( l i s t ( f ul l t ol er =t ol er ance, f ul l k=k[ -
( 1: bur ni n) ] , t ol er ance=meant ol er , CI t ol er ance=CI t ol er , k=meank, CI k=CI k,  
             medi ant ol er ance=medi ant ol er , medi ank=medi ank, l i ke=l i ke[ -
( 1: bur ni n) ] , best pr ed=best , l ower Pr ed=l ower , upper Pr ed=upper ,  
      pr edi ct i ons=pr edi ct i on) )  
}  
 
 
 
# Funct i on vect Mul t  cal cul at es pr oduct  of  t wo vect or s,  pr oduci ng a 3r d vect or  of  
same l engt h.  Used i nsi de appl y i n f unct i on ker nel Gauss.   
# R' s f unct i on pr od mi ght  do t hi s? 
 
vect Mul t =f unct i on( v1, v2)  r et ur n( v1* v2)  
 
 
# Met r opol i s  al gor i t hm used i n t he Gi bbs sampl er .  
# Adj ust i ng t he scal e par amet er  t o achi eve a t ar get  accept ance r at e i s  H.  
Mul l er - Landau' s t r i ck 
 
# Takes a s i ngl e met r opol i s  st ep on a s i ngl e par amet er  f or  any gi ven l i kel i hood 
f unct i on.  The l i kel i hood f unct i on 
# i s  passed as t he ar gument  f unc.  
# The ar gument s st ar t . par am and scal e. par am ar e at omi c ( s i ngl e val ues) ,  as ar e 
adj ust  and t ar get .   
# The el l i pses handl e al l  ot her  ar gument s t o t he l i kel i hood f unct i on.  The 
f unct i on f unc must  accept  t he t est   
# par amet er  as t he f i r s t  ar gument ,  pl us any addi t i onal  ar gument s whi ch come as 
t he el l i pses.  
 
# Not e t he met r opol i s  r ul e:  i f  r ej ect ed,  t he ol d val ue i s  r et ur ned t o be r e-
used.  The r et ur n val ue 
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# i ncl udes a one i f  accept ed,  zer o i f  r ej ect ed,  and al so t he l i kel i hood at  t he 
f i nal  par amet er  val ue.  
 
# The st ep s i ze,  r ef er ed t o as scal e. par am,  i s  adj ust ed f ol l owi ng Hel ene' s r ul e:   
# For  ever y accept ance,  scal e. par am i s mul t i pl i ed 
# by adj ust ,  whi ch i s  a smal l  number  > 1 ( 1. 01,  1. 02,  1. 1 al l  seem t o wor k) .  For  
ever y r ej ect i on,  scal e. par am 
# i s  mul t i pl i ed by ( 1/ adj ust )  r ai sed t o a power  ( Adj Exp)  t hat  i s  based on t he 
t ar get  accept ance r at e.  
# When t he t ar get  accept ance r at e i s  0. 25,  whi ch i s  r ecommended f or  any model  
wi t h > 4 par amet er s,  
# Adj Exp=3.  I t ' s  easy t o see how t hi s syst em ar r i ves at  an equi l i br i um 
accept ance r at e=t ar get .  
 
# The pr ogr am cal l i ng met r op1st ep has t o keep t r ack of  t he scal i ng par amet er :  
submi t t i ng i t  each t i me 
# met r op1st ep i s  cal l ed,  and savi ng t he adj ust ed val ue f or  t he next  cal l .  Gi ven 
many par amet er s,  a 
# scal e must  be st or ed separ at el y f or  ever y one.  
 
# The r et ur n val ue i s  a vect or  of  4:  f i r s t  t he new par amet er  val ue,  second t he 
new scal e ( st ep s i ze) ,  
# t hi r d a zer o or  a one t o keep t r ack of  t he accept ance r at e,  and f i nal l y  t he 
l i kel i hood.  
 
#  met r op1st ep=f unct i on( f unc, st ar t . par am, scal e. par am, adj ust , t ar get , . . . )  
#  {  
#   or i gl i ke=f unc( st ar t . par am, . . . )  
#   newval =r nor m( 1, mean=st ar t . par am, sd=scal e. par am)  
#   newl i ke=f unc( newval , . . . )  
#    
#   Adj Exp=( 1- t ar get ) / t ar get  
#     
#   l i ker at i o=exp( newl i ke- or i gl i ke)  
#   i f ( r uni f ( 1) <l i ker at i o)   
#    {  
#     newscal e=scal e. par am* adj ust ^Adj Exp 
#     r et ur n( c( newval , newscal e, 1, newl i ke) )  
#    }  
#   el se 
#    {  
#     newscal e=scal e. par am* ( 1/ adj ust )  
#     r et ur n( c( st ar t . par am, newscal e, 0, or i gl i ke) )  
#    }  
#   
#  }  
 
 
 
#### Gr aphi ng out put  of  NPRM f i t  #### 
# Requi r es t he pr edi ct or s and obser ved ( =r esponse) ,  t he l i nk,  and out put ,  whi ch 
i s  what  f i t . ker nel . Gi bbs pr oduces.  
# I f  CI ==TRUE,  conf i dence i nt er val s ar e added t o t he pr edi ct i on.  I f  
l i mi t s==TRUE,  i nt er val s f or  al l  obser ved dat a 
# ar e al so gr aphed.  
# Whi chgr aph i ndi cat es whi ch of  t he pr edi ct or s i s  gr aphed.  I t  must  be a number  
<= t he number  of  pr edi ct or s.  
# Out put  i s  a gr aph of  t he obser ved,  al ong wi t h pr edi ct i on,  as a f unct i on of  t he 
one pr edi ct or  sel ect ed.  
 
gr aph. NPMR=f unct i on( pr edi ct or s, obser ved, whi chgr aph, out put , l i nk=" poi sson" , x l abel =
" x" , CI =TRUE, l i mi t s=TRUE)  
{  
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 x=pr edi ct or s[ , whi chgr aph]  
  
 i f ( l i nk==" poi sson" )   
  {  
   upper =qpoi s( . 975, l ambda=out put $best pr ed)  
   l ower =qpoi s( . 025, l ambda=out put $best pr ed)  
  }  
 el se i f ( l i nk==" negbi nom" )  
  {  
   upper =qnbi nom( . 975, mu=out put $best pr ed, s i ze=out put $k)  
   l ower =qnbi nom( . 025, mu=out put $best pr ed, s i ze=out put $k)  
  }  
 el se i f ( l i nk==" nor mal " )  
  {  
   upper =qnor m( . 975, mean=out put $best pr ed, sd=out put $k)  
   l ower =qnor m( . 025, mean=out put $best pr ed, sd=out put $k)  
  }  
   
 i f ( l i mi t s)  yupper =max( c( upper , obser ved, out put $best pr ed) )  
 el se yupper =max( c( obser ved, out put $best pr ed) )  
  
 pl ot ( x, obser ved, y l i m=c( 0, yupper ) , x l ab=xl abel )  
  
 or d=or der ( x)  
 i f ( l i mi t s)  l i nes( x[ or d] , upper [ or d] , col =" gr ay" , cex=. 75, pch=16)  
 i f ( l i mi t s)  l i nes( x[ or d] , l ower [ or d] , col =" gr ay" , cex=. 75, pch=16)   
  
 poi nt s( x, out put $best pr ed, col =" bl ue" , pch=16)  
 i f ( CI )  segment s( x, out put $l ower Pr ed, x, out put $upper Pr ed, col =" r ed" )  
 poi nt s( x, obser ved)  
  
 abl i ne( l m( obser ved~x) )  
}  
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