Temporal processing: Recurrent networks

Learning in networks with unrestricted connectivity: outputs
Back-propagation through time '

e Repeatedly update unit activations
synchronously (first nj, then a;)

e Store entire activation history of each unit

e Attribute error to sending activations computed
earlier in time
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Temporal processing: Simple recurrent networks

e Fully recurrent networks are
computationally intensive to
simulate

— Must update unit activities
multiple times per input

e “Simple” recurrent networks
(Elman, 1990) adapt feedforward
networks to learn temporal tasks
— Computationally efficient but

functionally limited compared to
fully recurrent networks
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“Unfolding” a recurrent network into a feedforward one
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A simple iterative net that
is run for three iterations An equivalent layered net

Is

1
=2—=x=55 0 =y= 375



smeil
TABLE 3 _‘:‘[:m
Categories of Lexical Items Used in Sentence Simulation s Do
. VERBS
Cotegory Examples mash pooeT T
fd::x po-08LIG
NOUN-HUM mon, woman a
NOUN-ANIM cot, mouse
NOUN-INANIM book, rock
NOUN-AGRESS dragon, monster — Lo
NOUN-FRAG glass, plate | — e
NOUN-FOOD cookie, break -—E,."":ﬂ ANIMATES
VERB-INTRAN think, sleep _@3’" _—
VERB-TRAN see, chase NOUNS
VERB-AGPAT move, breok ar
VERB-PERCEPT smell, see Y wich
VERB-DESTROY breck, smash ootie  FOOD s NIMATES
VERB-EAT eat (s ereaanes
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TABLE 4 l_._.scc "‘ﬂl‘:mk
Templates for Sentence Generator exist
feep
WORD 1 WORD 2 WORD 3 ‘_E‘::::
NOUN-HUM VERB-EAT NOUN-FOOD —{ ';*‘
NOUN-HUM VERB-PERCEPY NOUN-INANIM chase
NOUN-HUM VERB-DESTROY NOUN-FRAG
NOUN-HUM VERB-INTRAN i
NOUN-HUM VERB-TRAN NOUN-HUM
NOUN-HUM VERB-AGPAT NOUN-INANIM
NOUN-HUM VERB-AGPAT ]
NOUN-ANIM VERB-EAT NOUN-FOOD X [| p
NOUN-ANIM VERB-TRAN NOUN-ANIM dog
NOUN-ANIM VERB-AGPAT NOUN-INANIM ___E:‘;"‘"’
NOUN-ANIM VERB-AGPAT gon
NOUN-INANIM VERB-AGPAT E i
NOUN-AGRESS VERB-DESTROY NOUN-FRAG L] bo,"
NOUN-AGRESS VERB-EAT NOUN-HUM 206
NOUN-AGRESS VERB-EAT NOUN-ANIM
NOUN-AGRESS VERB-EAT NOUN-FOOD _{Eﬁgﬁ
k

I e o

ich

]
g%



