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Toward an Understanding of Analogy within a Biological

Symbol System

Holyoak, K. J., and Hummel, J. E.
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cognitive Science, pp. 23-58, Cambridge, MA: The MIT press

1. Knowledge Representation in Models of Analogy
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2. Symbolic Connectionism: The LISA Model
LISA (Learning and Inference with Schemas and Analogies)
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2.1.Dynamic Binding in a Symbolic-Connectionist Model
000000000000 role@O0)O filler 0000 D)0DDOOOOODOOODODODO
gooooooooooooooa
LISA 0000000000000 (synchrony of firing D000 000000000
(dynamicbinding0 0 -000000000000000000O0O0O0O0O0O0O0OOOO
goooooooooooon
e Jimloves MarydJim O lover OO0 00000 OMary O beloved D OO O000O
e Maryloves JimdMary O lover OO0 OO0 OO OJim O beloved 0000000
000000000000000000000000000000 A0 [Singer1999]
O00roll (over,beloved) 0 0 D000 0000000000000 O0O0O0O0OOOOOO
goooooooooooon

2.2.Analog Representation, Retrieval and Mapping
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2.3.Inference and Schema Induction
2.3.1. Inference
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2.4.The Perception-Cognition Interface
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LISA with MAM (Mental Array Module)
“Ogooutoooooooooboo” ooobooooooboooao
e object 00O DOOODOO locationd OO O
e [ 0000 (greater-than/less-than) 0 000000
gS = greater-subject, gR = greater-referent
IS = less-subject, IR = less-referent
e location000 00000000 POOOOMxROOODO)
goboooooooooooooog
gooooooouoooboooooobbooobooooooboooon
goooooooooooao
e GaussianDOOODOODOODOOOOODOOOO-gROBOOOOOOOODOOOO
00RO gROOOOOO 300000000000ess00000O0O0O0O0OO0O)
e gSOgRODDI200000000O0IsOIROOO 10000000

LISAwithMAMOOOO0OOOCOOCOOOOO0OODOOCOOOOOO00O0O

ubboooboooboobbooboobbooboooboobooooo
-uobooobbooboobboobooooboaon

LISA with MAM 000000OCOCOO0O00O0O0OODOOOCOO0OO0OOODODOCOOOOOO

ubob1000bo0oo0obaa

3. Working Memory and Relational Reasoning
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3.1.Scaling Up: How LISA Can Map Large Analogs Despite Limited Capacity
gooooooooooooooooooooon

eg., 199100 JOOODOOOODOOODOOODO

0000 -0 20000000000 -000000000-000000@OO0O0)0O
0000 -00000O000)0000 -000000000000-00000

000000000000000000 (Spellman & Holyaok(1992)
ubobooo 2000000000000 boooboobobooboobon
200000000000 0b0000b000b0000bao0oboo

e JOOOOD/MOOODOODOOODO

e J0ODOO/WMDOOODODOODO
ACMEOOOOOOODOO 7600 2000000000 112-12400000000000
ooooooo-wMOOODOOOOOODOO

ACMEOODOD LISADOOODODO ~Spellman & Holyoak 00 000000000000
00 LISADDOO0O0ODOOO0O0D0O0O0@O000000000000000 -00000
000000020 0000000-00000/000000000-0000/0000
oooooag)

Spellman & Holyoak O LISAO OO O OO OO O OO (Table 5.1)
LISADOOO0O00O00O0000000000000000000
00000000000 -.00000000000/00000000000-0000
0/000000

ACMEO SMEOOOOwWMOOOODOOOOOOOODOOOOOOOOOOODOOO
ubobodobooonoooooooboon

ooooo

00000000000000000000000000000000
LISAODDDOO0O0D0DOO0O0O0ODOOO0O0D0D0O0000000
LISAODODOO0OODOOOOOO...
0000000000000000000000000000000000000
0000000000000 200000000000000000000000000
0@O0O0D)000000002000000000000

...Spellaman & Holyoak 0 000000000000 0000000O0O0



20040 30 160
oood

3.2.Grouping Effects and Mapping Asymmetries
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4. Neuropsychological and Neuroimaging Studies of Relational Reasoning
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5. Conclusion
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