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Learnin g Pathway s t o Tempora l  Inferenc e 

Jack Alpert (alpert@cs.stanrord edu) 
Stanfor d Knowledg e Integratio n Laborator y 

P.O.  Bo x 372 7 Stanford ,  C A 94309-372 7 U S A 

Abstrac t 

Tempora l  inferenc e i s define d a s th e cognitiv e capacit y tha t 
motivate s an d implement s th e acquisitio n an d us e o f  a  system' s 
derivative s t o infe r  futur e condition s an d influenc e behavior . 
Thi s poste r  discusse s learnin g pathway s t o develo p tempora l 
inferenc e usin g "information-flow/processor "  graphs . 

Simulatio n learnin g environment s teac h u s thing s abou t 
our  worl d withou t  th e cost s associate d wit h movin g masse s 
or  waitin g lon g tim e periods .  Simulation s fo r  mos t  o f  u s 
hav e bee n a  scarc e resource .  O u r  cognitiv e abilitie s wer e 
develope d withou t  m a n y simulations ,  robus t  simulations , 
and simulation s tha t  w e ourselve s helpe d create . 

This poster opens a dialogue about how the inclusion of 
simulation s wil l  chang e ou r  cognition .  O n c e w e begi n t o cre -
at e ou r  o w n simulation s t o achiev e ou r  o w n goals ,  w e ope n 
th e doo r  t o understandin g a  wide r  definitio n o f  inference . 
Tempora l  inferenc e addresse s motion s tha t  exis t  onl y i n 
abstraction .  Fo r  example ,  inferrin g th e motion s an d conse -
quence s o f  system s wher e th e motion s ar e to o fas t  o r  to o 
slo w t o b e observe d physiologically .  Th e motion s durin g a 
car  acciden t  happe n to o fas t  t o us e physiologica l  experienc e 
t o lear n thei r  implication s i n enoug h detai l  t o extrac t  whic h 
behavior s woul d hav e attenuate d injury .  Th e motion s o f  a 
societ y durin g th e 4 0 year s precedin g a  war ,  a  famin e o r  a 
pollutio n crisi s ar e to o slo w t o hel p guid e behavio r  durin g 
tha t  4 0 yea r  tim e period .  Thes e motion s mus t  b e deal t  wit h i n 
th e abstract .  The y mus t  b e observe d i n simulations .  The y 
must  b e o f  interes t  t o th e individua l  befor e th e crisis .  Some -
thin g i n th e environmen t  mus t  cal l  attentio n t o th e possibilit y 
of  crisi s befor e it s existence .  I t  i s a  mi x o f  knowledge ,  val -
ues ,  dependen t  o n inferentia l  abilitie s tha t  mos t  o f  lack . 

However, an individual in the future, exposed to some 
combinatio n o f  learnin g event s migh t  b e abl e t o acquir e 
thes e tempora l  inferenc e abilities .  Th e lowe r  diagram ,  show s 
th e relationship s betwee n simulation s use d t o hel p choos e 
behavio r  i n ou r  physica l  world ,  an d th e met a skill s  on e migh t 
learn .  Fo r  example ,  a )  t o observ e differenc e betwee n wha t 
th e simulatio n predicte d an d wha t  th e rea l  worl d did ,  b )  t o fix 
th e simulation ,  an d c )  t o fix  th e tool s tha t  buil t  th e simula -
tion . 

The model shows a pathway for building the meta skills 

whic h a )  determin e th e behavio r  t o tr y i n th e simulation , 
an d b )  how ,  b y lookin g a t  th e physica l  world ,  tha t  a  simu -
latio n mayb e required . 

The upper model shows the pathways of information 
and th e cognitiv e processe s i n tempora l  inferenc e ar e 
uniquel y differen t  than ,  thos e tha t  suppor t  experientia l 
learnin g o r  languag e supporte d learning . 
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Figur e 8.1.3- 5 Learnin g Pathway s 
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