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And Supporting Main Claim …



I’m right about nonhuman animals :), 
e.g. about the monkeys …
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generation of strings by Ani, through time 
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grammar

two agents
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E.g., consider songbirds …



13

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.



13

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.



13

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.



13

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Animals



13

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals



13

informal description of some behavior Ba

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals



13

informal description of some behavior Ba

formal description of some behavior Ba

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals



13

informal description of some behavior Ba

formal description of some behavior Ba

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals

�B
a



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals

�B
a



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a

�B
h



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a

�B
h

Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a

�B
h

�B
a \�B

h 6= ;!Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a

�B
h

�B
a \�B

h 6= ;!Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



13

informal description of some behavior Ba

formal description of some behavior Ba

informal description of some behavior Bh

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

formal description of some behavior BhHumans

Animals

�B
a

�B
h

�B
a \�B

h 6= ;!Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
the birds sing differentially based on what song they hear



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

the birds sing differentially based on what song they hear



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

the birds sing differentially based on what song they hear

�B
a := (ab)n and anbn are both starling-decidable



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
a := (ab)n and anbn are both starling-decidable



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable

Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable

�B
a \�B

h 6= ;!Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear

�B
h := (ab)n and anbn are (trivially) both human-decidable

�B
a := (ab)n and anbn are both starling-decidable

�B
a \�B

h 6= ;!Some elements of some formalized nonhuman-animal behavior 
overlap some elements of some formalized human behavior!

To echo PHP:  “So what?”



14

Gentner, T., Fenn, K., Margoliash, D. & Nusbaum, H. (2006) “Recursive Syntactic 
Pattern Learning by Songbirds” Nature 440:  1204–1207.

Humans

Animals
a “rattle” coded as a; a “warble” as b

humans can easily enough decide these languages

the birds sing differentially based on what song they hear
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overlap some elements of some formalized human behavior!

To echo PHP:  “So what?”
After all, birds can see; humans can too; but 
nothing follows re. continuity/discontinuity.
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Ok forget the animals.
If a machine can handle natural 
language, that’s big money …





But what’s the test? …
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If an artificial agent doesn’t understand what a 
bicycle is, sooner or later it’s going to hit a bicycle.
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The Chinese Room Argument’
1.  Searle-in-the-room understands no Chinese.

2.  If a computer can understand Chinese, Searle-in-the-
room understands Chinese (because Searle is doing in the 
room exactly/fundamentally what computers do:  viz. 
manipulating symbols according to rules).

3.  A computer can’t understand Chinese 
(or English, Norwegian, etc.).

Therefore (how?):



Nonetheless,
Ferrucci et al. shot 

at the big money …



https://www.elementalcognition.com

https://www.elementalcognition.com


Is there hope? …
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Watson, this sentence is in one of the languages you understand.
What does it mean?


