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S t at i st i c al  I nf erenc e i s t h e b i g  um b rel l a f o r a num b er o f  i d eas reg ard i ng  d i sc o v ery 
o f  i nf o rm at i o n ab o ut  unk no w n ev ent s.  Bayesi an t h eo ry i s t h e t ec h ni q ue I  am  m o st  
f am i l i ar w i t h ,  i t  i s si m i l ar t o  N eural  N et w o rk s and  p ro c eed s b y up d at i ng  t h e p ro b ab i l i t y 
o f  eac h  t h eo ry b ased  o n o b serv at i o ns i n t h e env i ro nm ent . 
 

Bayesi an I nf erenc e c an b e b ro k en d o w n i nt o  t h ree m ai n c o m p o nent s:  
 

1 )  Th e unk no w ns ( t h eo ri es) ,  I  c al l  t h ese A x i s. 
2 )  Th e syst em  m o d el  
3 )  Th e o b serv at i o ns 

  
A s a b ri ef  ex am p l e f o r a m o v i e rat i ng  syst em ,  t h e unk no w ns are t h e user' s 

p ref erenc es;  b o t h  t h e b ro ad  c at eg o ri es ( " l i k es ac t i o n m o v i es" ,  " h at es p i rat es" ) ,  as w el l  as 
t h e sp ec i f i c  o nes ( " h at es ' P i rat es o f  t h e C ari b b ean" ) .  Th e syst em  m o d el  i s a g rap h  o f  
i nt erd ep end enc e am o ng  sem ant i c  el em ent s,  suc h  as " p i rat e m o v i es usual l y c o nt ai n 
ac t i o n" ,  and  " l o v e st o ri es are usual l y d ram a" ,  et c .  Th e o b serv at i o ns are sp ec i f i c  d at a 
p o i nt s p ert ai ni ng  t o  t h e m o d el ,  suc h  as " J i m m y rat ed  P i rat es o f  t h e C ari b b ean 4  st ars" . 
  

Th e o ut p ut  o f  t h e syst em  i s a set  o f  p ro b ab i l i t i es at t ac h ed  t o  t h e no d es w h i c h  i s t h e 
k no w l ed g e t h e syst em  h as i nf erred  b ased  o n t h e o b serv at i o ns.  Th i s k no w l ed g e c an b e 
ex t rac t ed  at  a v ery g eneral  l ev el  ( " J i m m y rat es 9 4 %  o f  ac t i o n m o v i es 3 ,  4 ,  o r 5  st ars" )  o r 
a v ery sp ec i f i c  l ev el  ( " Th ere i s a 7 6 %  c h anc e t h at  J i m m y w i l l  rat e ' S up er Bl o o d y 
M ayh em  6 :  R ev eng e o f  t h e Th ro at  C ut t ers'  4  st ars" ) . 
  

C o m m o n erro rs w h i c h  o c c ur d ue t o  i m p ro p er ev i d enc e,  p o o r m o d el s,  et c . i nc l ud e 
resul t s suc h  as " J i m m y h at es P i rat es" ,  w h en ac t ual l y J i m m y j ust  h at es J o h nny D ep p .  
G i v en ad eq uat e m o d el s and  eno ug h  ev i d enc e,  t h ese erro rs t end  t o  b e red uc ed . 
  

Th e o ut p ut  c an b e m ung ed  i nt o  v ari o us f o rm at s,  i nc l ud i ng  To p  1 0 ,  Best  O f ,  
k eyw o rd s f o r searc h i ng ,  et c . 
  

O ne c o m p l ex i t y w i t h  Bayesi an I nf erenc e i s t h e " t yp e"  o f  i nf erenc e w h i c h  i s 
o c c urri ng ;  t h e sem ant i c  c o nt ent  o f  " J i m m y rat ed  t h i s m o v i e 4  st ars"  and  " J i m m y t ag g ed  
t h i s m o v i e ' ac t i o n' ,  ' sc i -f i ' ,  and  ' surp ri se' "  are v ery d i f f erent .  I n o rd er t o  c o m b i ne d i f f erent  
t yp es o f  o b serv at i o ns i n a si ng l e syst em ,  so m e c o m p l ex  m ap p i ng s m ust  b e b ui l t .  
H o w ev er,  t h ese p ro b l em s are w el l  k no w n i n t h e d o m ai n and  so l ut i o ns t o  t h em  ex i st . 
 
R eco m m end at io n Engines 
 

A s rec o m m end er t ec h no l o g y g o es t h ere are t h ree b asi c  syst em s;  ag g reg at e rat i ng s 
( am az o n) ,  c o l l ab o rat i v e f i l t eri ng  ( m o v i el ens) ,  and  i nf erenc i ng  ( b ayesi an,  m o nt e c arl o ,  
et c ) .  Th ey eac h  h av e p ro s and  c o ns,  and  eac h  st ep  i nc reases t h e rat i ng  p rec i si o n,  



ac c urac y,  and  p erso nal i z at i o n.  Busi nesses m ust  m ak e d esi g n d ec i si o ns al o ng  t h ese 
g rad i ent s ( i e:  sc al ab i l i t y,  p rec i si o n,  p erso nal i z at i o n) .  Th i s w i l l  d et erm i ne w h i c h  
al g o ri t h m  i s c h o sen,  h o w  m uc h  C P U  i t  w i l l  req ui re t o  c al c ul at e,  and  ul t i m at el y h o w  g o o d  
t h e rec o m m end at i o ns are. 
 

M o d el -b ased  syst em s w i n o v er ag g reg at e rat i ng s and  c o l l ab o rat i v e f i l t eri ng  - 
assum i ng  t h e m o d el  i s w el l  d esi g ned .  M any c o l l ab o rat i v e f i l t eri ng  syst em s p erf o rm  p re- 
o r p o st - f i l t eri ng ,  c l ust eri ng ,  and  o t h er anal ysi s i n p aral l el  w h i c h  ap p ro x i m at es t h e 
p ro c ess used  i n m o d el -b ased  syst em s. 
 

U si ng  a m o d el -b ased  syst em ,  i t  i s p o ssi b l e t o  m ak e eno ug h  o b serv at i o ns t o  i nf er 
t h e ab senc e o f  a no d e i n t h e m o d el  ( o r an i nc o rrec t  l i nk ag e) .  A  m i ssi ng  no d e c an b e 
c reat ed ,  l i nk ed  i n,  and  i nc o rp o rat ed  i nt o  t h e m o d el .  Th e t ri c k  at  t h i s st ep  i s t o  " l ab el "  t h e 
sem ant i c s o f  t h i s new  no d e so  t h at  f ut ure o b serv at i o ns c an i nc l ud e i t . 
 

O v er t i m e,  i f  t h i s p ro c ess i s rep eat ed ,  a c o m p l et e ( o r " suf f i c i ent " )  m o d el  w i l l  b e 
f o und .  Th e l i t erat ure f o r t h i s p ro c ess t end s t o  w o rk  w i t h  m o d el s o f  l ess t h an 5 0  no d es,  so  
i t  i s d ub i o us t h at  i t  m ay ap p l y t o  rat i ng s net w o rk s o f  m i l l i o ns o f  no d es.  But  t h i s f eat ure i s 
ent i rel y i m p o ssi b l e t o  ac h i ev e usi ng  any o t h er syst em ,  w h i c h  m ak es m o d el -b ased  
so l ut i o ns at t rac t i v e o v eral l . 
 


